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v Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt All questions. A
v’ The figures in the margin indicate Full Marks.
v Assume suitable data if necessary.
1, Why different process model is used in software development? Explain spiral model and
list out its advantages and disadvantages. [2+5]
5. Discuss about the importance and uses of software requirement document. Explain
feasibility and its types. [4+4]
3. Draw DFD level 0 and level 1 of a web-app for online examination. Also list some
functional and non-functional requirements of this app. ‘ [4+3]
4, Requirements engineering is the process of indentifying, eliciting, analyzing, specifying,
validating and managing the needs and expectations of stakeholders for a software
system. Justify with your own statements along with examples. [ 6]
5. What do you mean by software architecture? Differentiate repository model and layered
model with their advantages and disadvantages. [2+3+3]
6. Explain hard and soft real time system. What is the role of data acquisition system?
Explain with its architecture. [3+3]
7 What are the benefits and challenges associated with software reuse? How does
component-based software engineering differ from traditional software development
approaches? [4]
8 Differentiate between verification and validation. Explain software inspection
highlighting its importance in verification and validation. [2+6]
9. Differentiate between black box and white box test case design approaches. What is the
difference between testing and debugging? (4]
10. What is CMMI? Explain different levels of CMML [6]
11, Define SQA. Explain how formal Technical Review is conducted. [2+4]
12. What is CMMI? Explain different levels of CMML. [6]
13. Define configuration management. Explain SCM activities. [41
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. What is Software ngelopment; Life’ Cycle? Discuss the various stages of the waterfall |
process model, What are its demerits? SRR S [2+3+2]

2. Distinguish between ’exjter‘nalj and internal software ‘quali‘ties 'élcﬁéi ‘with exairiples.

Differentiate between correctness, reliability and robustness of asoftware. ' [3+3]

3. Prepare use case diagfams';for“the‘folldw‘ing prbjec‘t: Bl e e [5+2] -

An automated ticket issuing system sells bus tickets. When the user presses the button, a
- menu is displayed with potential destination along with a message to the User to select a

destination. Once a destination is selected, users are requested to input their credit card.
- Its validity is checked, and the user is then requested to input their personal information,

When the credit transaction has been validated the ticked is issued. Suggest ‘some non-

functional requirements as well,

4 Develop a Context diagram‘and Level 1 DFD for an é‘nliné‘ Fdic}d‘orde:r’mg_;system, ! ‘ [3+5].

5. Why architecture design is important in software development? Describe layered model

with example. Differentiate between Thin and Fat client model client server architecture. [2+4+4]

6. Define réal-timeopéfaﬁng system List out sonii? im}ﬁOﬂént,characteristch beTOS;' o [t4] o

7. Discuss the advantages and disédvantages of sdftwal'é reuse, How useful are application

- frameworks? ‘ | By | SR e

8. Is it possible to develop the entire software just using softwafé,bompoﬁén‘;S? ‘Eiplaih‘ it

- with respect to CBSE process: e A el

- 9. Differentiate between . Verification and Validation, Discuss the process of Software

- Inspection along with the types-of faults that can be uncovered  through software
. inspection. | S [ o

10. Differentiate between system testing and integration testing. Discuss aboyt COCO_MOSI
~model as a software metric. ) S il [2+4]

11. Explain formél,technical review process. Describe cyclometric complexity, . [4+3]

12. Define Version, Variants and Release with respect to configuration managcmént; - [6)

s i
kok

51 |
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V' Assume suitable data if necessary.

1. Define Software Process Model. Differentiate Spiral model and Incremental model
highlighting their advantages and disadvantages.

2. For better healthcare facilities in remote areas, Ministry of Health (MOH) launches
telemedicine project. Through this project expert doctor from central hospital can
examine patient in remote places through video conferencing. MOH propose to maintain
central server to hold all patient records and medical history. Also system should be able

to manage routine of doctors, appointments and follow ups. Assume that you are
technical lead of the project.

a) List all the functional and non-functional requirements of the system.
b) Draw DFD level 1.

3. Draw context level DFD and use case diagram for the following case. Suppose your
organization is going to develop a system for a restaurant. The system should let the
customer to make request for their order and pay for services. When customer requests
for an order, system records order of the system, save it into record and receives payment
from customer and save it into database and serve the order. The restsurant staffs recived
the sales forecast from the system and produce and store product if necessary. Details of
product should be stored on Inventory database. Also system makes payment to staffs
according to their working time/hour by checking on time cards database. Vendor should
receive order and payment from the system and provides foods. The payment to the
vendor should be stored on vendor database and details of the recive foods from vendor
should be stored on received items.

4. What is system architecture? Explain its importance. Explain the pipe and filter

[2+6]

[3+5]

[2+5]

architecture and call return architecture in brief. [2+3+2+2]

n

. Compare hard and soft real-time systems. What is a real-time operating system?

&

What is software reuse? What are the factors that should be consider during software

[2+2]

reuse? Explain about Commercial —off-shelf (COTS) product resue. [2+2+4]

=

Explain the processes for CBSE with reuse and CBSE for reuse with block diagrams.

&

Differentiate between Verification and Validation. Discuss the process of Software

Inspection along with the types of faults that can be uncovered through software
inspection.

9. List various software cost estimation techniques. Explain cyclomatic complexity as a
software metric.

10. Explain formal technical review process. What are the differences between CMM and
ISO standards for software quality?

11. Define Version, Variants and Release with respect to configuration management. Explain
various version naming approaches.

Fok

[4]

[5+5]
[343]
[5+5]

[343]



Examination Control Division | Programme BCT Pass Marks 32

TRIBHUVAN UNTVERSITY Exam. R T T
INSTITUTE OF ENGINEERING Level BE - Full Marks 80

2079 Bhadra Year/Part TI1/] Time 3 hrs.

Subject: - Software Engineering (CT 601)

v" Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions.
v The figures in the margin indicate Full Marks.
v’ Assume suitable data if necessary.
1. What was the software crisis in the history of software engineering? Discuss the
advantages and disadvantages of waterfall model of software development. [3+4]
2. Distinguish between user and system requirements. Why does an engineer ensure that
~ functional and non-functional needs are in a requirement specification document? [2+4]
3. What is the importance of SRS document in Software development? Identify and
document functional as well as non functional requirements for “issuing book from
library”. . ‘ [2+5]
4. Draw level O and level 1 DFD’s for an online shopping system. ‘ [3+5]
5. What are the different modular decomposition styles used during system design? What is
repository model in software architecture? Explain its advantages and disadvantages.  [4+3+2]
6. Define periodic and aperiodic stimuli in real time system. What are the different tasks to
be performed in real time design process? S [1+4]
7. Discuss about the advantages and disadvantages of software reuse. What is COTS
integration? ‘ [5+1]
8. What are software components? Explain with examples their interfaces. v [3+3]
9. What is software inspection? Explain. Distinguish between verification and validation.  [5+2]
10. What distinguishes black box testing from white box testing? Are both necessary for
software testing, or is just one sufficient? Justify with a few suitable examples. [5+3]
11. What is Software Quality Assurance (SQA)? Discuss all the levels of CMMI. [2+5]
12. Define Version, Variants and Release with respect to configuration management. [4]
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What are typical software characteristics? Discuss spiral model of software development

in brief. ' [3+5]
Prepare a list of functional requirements, level -0 and level -1 DFD for the following
project: :

An automated ticket issuing system sells bus tickets. When the user presses the button, a

menu is displayed with potential destination along with a message to the user to select a

destination. Once a destination is selected, users are requested to input their credit card.
Its validity is checked and the user is then requested to input their personal information.

When the credit transaction has been validated, the ticked is issued. [3+2+3]

What is the purpose of use case diagrams? Construct use case diagrams and context level
~ diagram for a library management system. [2+4+2]

4. Differentiate between thin client and thick client model. Describe layered architecture for
software. [3+5]
5. Define real-time operating system. List out some important characteristics of RTOS. [1+3]

6. What are the pros and cons of software reuse? What factors need to be taken care while
software reuse planning? [5+2]

7. What are the components and component-based software engineering? What are the
advantages and disadvantages of using components? [2+3]

8. Explain software inspections and formal methods. Explain the V-model for test-based
software development. [4+6]

9. What is the purpose of using different COCOMO models? Explain the COCOMO model
in cost estimation of the software. [2+4]

10 Differentiate between ISO and CMMI standards for software quality. What are formal
technical reviews? Discuss all the levels of CMMI. [3+5+2]

11. What is software configuration management and why is it important? How could you do
change management systematically in software projects? ' [2+4]
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What is software crisis? Brieﬂy explain the qualities of a good software. o 3 +4]

What is a software process model? Explain how both the waterfall model and prototypmo
model of software process.can be accommodated in spiral process model? - - [2+6]

A festaurant uses an 1nforrnat10n system that takes customer orders, sends the order to the
kitchen, monitors the goods sold and 1nventory and generates reports for management.

~a) List functional and non- ~functional requirements for this system. ‘ 5]
b) Develop DFD level 0 and level 1 for above scenario. o [3+5]
What do you understand by control styles in archltectutal desron‘7 Explaln call reference )
architecture with surtable example. o v [2+4]
Differentiate real-time software and other software . Explain data acquisition system. - [243]

What are the beneﬁts and problems of software reuse‘7 What factors need to be taken care .
for software reuse planmng‘7 S S _ [3-+4]
‘Compare validation and verrﬁcatron Explarn software inspection process. Explain unit
test, integration test and system test. o : _ o [4+443]
Deﬁne regression testrng Explaln cyclomatrc complexrty asa software rnetrle , - [2+3] '

- What is software reliability and how can we measure it? Briefly explarn CMM and its.
different levels. - ; ' - . , 3 o[4S

10.

Write short notes on: . B - S [3X3l '
a) CBSE (Component Based software Engrneermg) ' o

b) Version and Release Management

¢) COTS reuse

sk s sk
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. Define software. List the typical software

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. e O .

The figures in the margin indicate Full Marks. -
Assume suitable data if necessary. o

tistics? Justify this statement “software

doesn’t wear out”. [1+3+4]

- 2.. What do you mean by software requirente ument? Explain requirement engineering
process in detail, o i ' [2+6]

3. Draw use case diagram for a system illust; g the interactions between a doctor, who

sees patients and prescribes him medicine and treatments. List some functional and non-
functional requirements in this case. L ) [5+3]

4. What is software architecture? Why - archltecture is important to drive software
- development? Explain multi-tier architectiire th example. [2+2+4]

5. Distinguish between a real time and non-feal ‘time system. What is a data acquisition
- system? o k ‘ [2+2]

6. List the different levels in which sOﬁwme',fggée'tﬁay be possible. What are the advaniages
. and disadvantages of software reuse? o [3+4]

7. -What are the benefits of CBSE? What-aré} software components? Explain with symbols _

- for components. : T , , [2+3]

8. Differentiate between verification and validati@ﬁ; Explain how and why the V-model
emphasis software V and V. Discuss various hierarchical level of testing, _ [2-+4-+4)

9. What is COCOMO? What are the different typgs of COCOMO models propesed? What
is the problem with using lines of code? Tl . [1+3+2]

10. Explain formal technical review ‘process.‘Eprain- how CMMI model is used to evaluate
the maturity of a software development. SR ‘ [5+5]

11. What is the differonce between version and variant of a systerz? Describe change

management process in software engineering, -‘ [2-+4]
' *kk
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What is software crisis? What are typical software characteristics?

Explain the Prototyping model of software development. What are its advantages and
disadvantages?

Study the parration for a ride sharing system and prepare analysis and design models as
specified below: '

Real-time ridesharing is a service that arranges one-time shared rides on very short notice.
Vehicle owners register 10 the system as Service Provider and customers register as
Service Seeker. The vehicle registration can be done for motorbike and car only. This
type of service makes use following technological advances:

-GPS navigation devices 10 determine a driver’s route and arrange the shared ride

o -Smartphones for a iraveler to request a ride from wherever they happen to be

Mo

L2

These elements ar coordinated through a mobile application, which can instantaneously
handle the driver payments and match using an optimization algorithm. When a seeker
needs ride, he/she opens the mobile app which automatically tracks his/her location and
marks as pick-up point. Qeeker sets the drop-off point using map. Seeker can also search
the location and set hi/her drop-off point. The system calculates the estimated fare and
secker needs to confirm the ride. System searches the near by service provides and
displays the information about the provider including the vehicle number and mobile
sumber. Once the service provider picks the seeker, systemt tracks the route followed and
calculates the fare once they reach to the drop-off point. Secker may pay in cash or other
electronic platform like e-sewa. Seeker can provide the feed back about his/her ride and
can also view the ride history.

a) List functional and non-functional requirements for the system.
b) Draw Level 0 DFD. :
¢) Draw Level 1 DFD.

Describe software architecture. Explain Client-Server architecture and its importance.

£

What is the role of data acquisition system? Explain the difference between hard and soft
real time system.

What are the main problems with software reuse? List key factors that should be
considered for reusing software components.

7. Differentiate between verification and validation. What are the types of the faults that can
be uncovered by software ingpection? Differentiate between black-box testing and white-

W,

o

[4+3]

[5+2]

£3]
[3]
(5]

| [3+4]

[2+3]

[3+3]

box testing. [3+2+5]

8. What is component composition? Briefly explain the use of COCOMO model.
9. Explain different levels of CMML '

10. What is FTR? How is Formal Technical Review (FTR) performed?

11. Write short notes on:

a) Modular decomposition styles
b) Need of software configuration manageiment

[2+3]

3]
[2+5]
[4x2]
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1. What do you mean by requirement clicitation and analysis? List the characteristics,
advantages and disadvantages of Incremental Development Model. [4-+6]

2. In a particular college, a sports week needs to be organized you have been assigned a role

of business analyst to design a DFD diagram for the whole system. Assuming the

activities such as online registration, student council, form fill up, sport event venue and
time, score card, rules and regulations, card system and prize distribution. [3+5+2]

a) Prepare the list of process and agents.
~ b) Draw the DFD up to level 1.
+ ¢) Distinguish between functional and non-functional requirements.

. Why is architectural design really important? What are the different types of control
styles used by software engineers in designing the architectures? Explain in detail. [2+6]

4; Differentiate between hard real time system and soft real time systen. Outline real time

© system design process. ‘

5. Justify the statement "Advantages of reuse aré lower costs, faster software development
and lower risks." Whatisa design pattern? [3+2]

6. What is a component? Explain the component based software engineering (CBSE)

[2+3]

process in brief. [2+4]
7. Differentiate verification and validation. Write different types of fault that can be
determined from inspection. ‘ : 51
8. Explain the V-model for software development process. Distinguish between alpha and
beta testing. [5+2]
9. Explain the cocomo model for software cost estimation. (51
10.a) Define SQA. What are the main objectives of Formal Technical Reviews? [2+3]
b) Define term software reliability. Explain how CMM encourages continuous
improvement of software process. : [2+4]
11. Write short notes on: [4x2]

a) SEI Capability Maturity Model
b) Software version, variant and release
%ok
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a) Define software crisis. How can you say that there was software crisis in late 60s? [5]
b) Explain incremental model. Writes its advantages and disadvantages. [4+3]

DFD level-0 and DFD level-1 for the case study given below. [3+5]
A travel agency wants an Airline Ticketing System to be developed for the office so that
user can easily book flight tickets from anywhere. First of all, the customer enters the
destination and data for the flight. After that, the system displays the available airlines for

.the same along with route or available time which is provided by the airlines company.

5. Briefly describe advantages=and:kdisadvantagesﬂ.of softwaref'relise,»;,Whatiis COTS reuse? . [4+2]
-6, “What are the ‘different factors to be considered ‘before ‘reusing' software:.components.

11.

" How is a real-time software different from other software? TWh‘at»:is‘ a data’ acquisition

Now the customer selects the airline which he/she finds appropriate where he/she can either
book the ticket or confirm the ticket. The customer pays the ticket charge either via e-sewa
or transferring the amount to the agency's bank account directly. The customer has to
provide the valid email address to get the notification of booking or ticket confirmation,

@) What is software design architecture and what is its significance in software

engineering? ‘ : [2+3]

at a

are the ‘common modular decomposition :styles-used ‘inarchitectural «design? -
‘Explain. 5 f e ‘ A

(5]

system? [2+3] |

Explain. o | R A
What is verification and Validati()n? Explain their difference. Why is verification and
validation planning necessary in software engineering? ’ [3+2]

- Write about stub. and driver te‘sting. Differentiate between white box and black box

testing. co [3+3]

Describe Cyclomatic Complexity as a software testing metrics. Use the concept of
Halstead's metrics to compute the program length, program vocabulary, program volume,
potential volume, program level, programming effort and time for the following code. [2+4]
Intx,y,z = - ’ '
z=0; '
while (x>0)
{

z=z+y,

x=x-1;

}

| printf{"%d",z);
10.

a) What do you mean by Formal Technical Review (FTR)? How is a formal technical
review conducted? [2+4]

b) Describe software reliability an SQA. ‘ v [3+3]

Describe configuration management planning. : [5]

*A
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What factors have contributed to the making of the present software crisis? Suggest the
possible solutions to the present software crisis? [3+3]

= 2. Why it is so diffieult to gain a clear understanding of what the customer wants? Describe
the guidelines for the requirement elicitation process with suitable examples. ‘ [3+4]

fowry

3. Suppose a travel and tour agency needs a software for automating its book keeping
activities. The set of activities to be automated are rather simple and are at present being
carried out manually. The travel agency had indicated that it is unsure about the type of
user interface which would be suitable for its employees and its customers. Would it be
proper for a development team to use the spiral model for developing this software?

- Justify. : : [6]

- A company needs to develop a time Management system (TMS) for its executives. The
software should let the executives register their daily appointment schedules. The
information to be stored includes person (s) with whom meeting is arranged, venue, the
time and duration of the meeting, and the purpose. When a meeting involving many
executives needs to be organised, the system should automatically find a cominon slot in
the diaries of the concerned executives, and arrange a meeting at that time. It should also
inform the concemed executives about the scheduled meeting through e-mail. If no
common slot is available, TMS should help the secretary to rearrange the appointments of
the executives in consultation with the concerned executives for making room for a
common slot. To help the executives check their schedules for a particular day the system
should have a very easy-to-use graphical interface. Since the executives and the
secretaries have their own desktop computers, the time management software should be
able to serve several remote requests simultaneously. Many of the executives are relative
novices in computer usage. Everyday morning the time management software should
e-mail every executive his appointments for the day. Besides registering their
appointments and meetings, the executives might mark periods for which they plan to be
on leave. Also, executives might plan out the important jobs they need to do on any day at
different hours and post it in their daily list of engagements. Other features to be
supported by the TMS are the following-TMS should be able to provide several types of
statistics such as which executive spent how much time on meetings. For which project
how many meetings were organised for what duration and how many man-hours were
devoted to it. Also, it should be able to display for any given period of time the fraction of
time that on the average each executive spent on meetings.

a) List out all functional and non-functional requirements of the Time Management
System. [6]

b) Draw a labelled DFD for the following Time Management Software (TMS). Clearly A
show the context diagram and its hierarchical decompositions up to level 2. [6]



5. Why is it necessary to design the system architecture before specifications are written?

Explain the different methods of modular decompositions with suitable examples. [3+4]
6. What are the major technical and non-technical factors that hinder software reuse? Do

you suggest to reuse much software and, if not, why not? [4+3]
7. Develop a complete test strategy for the Time Management System (Q.N.4). Document it

in a Test Specification. ' [4+4]
8. What are the importance of quality management in Software Development? Explain

about staged CMMI Model. ‘ [3+4]

9. What is COCOMO? Calculate COCOMO effort, development time in calendar month,
average staffing and productivity for the software construction process of Q.N.4. State
your assumptions if necessary. [2+6]

10. Write short notes on: - [4x3]

a) Real Time Operating System Vs. Non-real Time Operating System
b) Verification Vs. Validation

) CBSE Process

d) Formal Technical Review
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a) “Walking on water and developing software from specification are easy if both are
- frozen”. Justify this statement.

b) Assume that you are the technical manager of software development organization. A
client approached for a software solution. The problem stated by client have

uncertainties which lead to loss if not planned and solved” Which model do you.

suggest for his project? Justify. Explain that model with its pros and cons.

a) What is requirement engineering? Explain its steps.

51 b) For better healthcare facilities in remote areas, Ministry of Health (MOH) launches

- Telemedicine project. Through this project expert doctor from central hospital can
examine patient in remote places through video conferencing. MOH propose to
mainitain central server to hold all patient records and medical history. Also system
should able to manage routine of doctors, appointments and follow ups. Assume that
you are technical lead of this project, answer the following questions.

(i) list outall fimctional and non-functional requirement of the systems
(i) Make project Feasibility Report

A customer presents a cheque to a clertk. The clerk checks a database containing all
account numbers and make sure whether the account number in the cheque is valid,
whether adequate balance is there in the account to pay the cheque and whether the
signature is authentic. Having done these the clerk gives the customer a token. The clerk
also debits the customer account by an amount specified on the cheque. If the cash cannot
be paid due te an error on the cheque, the cheque is returned. The token number is
returned on the top of the cheque and it is passed on to the cashier. The cashier calls out

Bl

5]
[4]

(6]
(6]

the token number and the customer go to cash counter with the token. The cashier checks -

the token number, takes customer signature, pays cash, enter cash paid in a database
called daybook and files the cheque.

Prepare physical and logical DFD. _
What are software quality measures? Explain in details about staged CMMI model.

5. a)' Discuss the differences between verification and validation.

b) Compare and Contrast i

(i) Unit testing and Integration testing
(ii) Alpha testing and beta testing

8]
[2+6]
[4]
[4]



. @) An application has following: 10 low external inputs, 8 high external outputs, 13

logical files, 17 interface files, 11 average external inquires and complexity
adjustment factor of 1.10. What are the ‘unadjusted and adjusted function point
counts?

b) Explain component-based software engineering (CBSE) process.

. What is COCOMO? Using standard method, estimate cost of software construbtion
- process of Q.N.3. State your assumption clearly before calculating the cost estimate.

- Write short notes on followings:
- a) Distributed Object architecture

b) Modular decomposition
¢) Hard and soft real time system

d) Formal Technical Review and Inspection for QC

gk

[3]
[51

[3]
[3x4]
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v Candidates are required to give their answers in their own words as far as practicable.
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A

Vo Afeript Albquestions. o o o B
" " The figukes.in the margin indicg 1 Eull Marks.
-, Aggume suitible data if Hevesstrys &

Mahanpur Nagarpalika is planning to develop new system for Tourists with all the details
of their monumental structures, tourist attraction places and also cultural programs
offering restaurants within the municipality. They have also plan to integrate entry tickets
booking and purchasing through web as well as through app similar as the online movie
ticket purchasing. Imagine you are one of the software engineer working on the project.
With clear statement of your assumptions on the system environment and specifications

about the system, prepare the followings:

i) The list of system quality atiributes including both functional and non-functional
requirement of the systems.

i) Complete data models with illustrative model diagram.

a) Explain how software cost estimation is done using function point oriented and object
" point oriented methods.

 b) Whatis software crisis? Explain with the help of example?

Why architecture is important to drive sofiware development? Explain 2 tier and 3 tier
architecture with example.

Explain CMMI model to evaluate the maturity of a software development.

a) What are the benefits and pro‘blem of software reuse? What factors need to be taken
care of while software reuse planning? '

b) What are software quality measures? Why SQA is important? Explain.

a) What is soﬁﬁgvar% verification? Clarify its role in ensuring the correctness of software
o Mplemenion g euguo 4, _

b) Compaace: /@@%htras@ W Box and White box testing in V and V process.
4 ‘?“'g&’"

Writelshort notes on:
: a R R e g .
i) Requiregfiientglicitation gz analysis

i) COCOM®O and the variants

iii) Moduldt @agomposition styles

iv) Pattern gengrator
e

. Compare the following:

i) Client-server versus distributed object architecture
i) User requirements versus system requirements

iii} Change management versus version management
iv) Process model versus data model

#ok sk

(6]
(6]

(5]
(5]

[3+3]
(8]

1]
[5]

[5)
(5]
[3x4]

[4x3]



41 : TRIBHUVAN UNIVERSITY Exam.’ g
INSTITUTE OF ENGINEERING Level BE Full Marks | 80
Examination Control Division | Programme | BCT Pass Marks | 32
2073 Chaitra Year/Part | 1II/1 Time 3 hrs.

'Subject' - Software Engineering (CT601)

RN NN

[y

. Supermandu Maha Nagarpalika is planning to introduce public transportation system with

Candidates are requlred to give their answers in their own words as far as practicable.
Attempt All questions. ‘

The figures in the margin indicate Full Marks.
Assume suitable data if necessary:

GPS based online vehicle tracking and smart card based payment system. Imagine, you
are one of the software engineer working on that project. With clear statement of your

assumptions on the system environment and specifications about the system, prepare the
followings:

i) The project Feasibility report [6]
ii) Complete process models including context and two DFDs of level 2. [2+2+2]

What are the characteristics of good software? Explain waterfall model for software
development. Also justify why this model is not suitable when we need to deliver

-important functionalities of software in short time period. [2+2+2]

a) "Component based software engineering is a reuse-based approach to defining and
implementing loosely coupled components into system." Justify the statement. [4]

b) Expléun why it may be necéssary to design the system architecture before
- specification are written? Explain in detail about distributed object architecture with

suitable example? : [3+3]
How do CMM standard differ from that of ISO standards? Explain in detail about all the
levels in CMM? [4+4]
a) What are the good and bad aspects of LOC and FP based estimation models?_ [5]
b) What makes the client fat or thin? Explain from model perspective. [5]
Explain alpha testing and beta testing of your software product? Prepare a checklist for
software code inspection. [6+4]
Write short notes: : ' [3x4]

i) Adaptor components for components integration “

ii) Software version, variant and release

iii) Requirements discovery through prototyping

iv) SQA plan

Compare the following: ' [3x4]
i) Baselines versus Codeline in configuration management

i) Unit testing versus integration testing

iif) Inspection versus review in software quality management
iv) Real-time versus batch operating system

%%k
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What is software crisis and what is its reason? Descnbe evolutionary model, in brief,
explammg how it reduces crisis problem. o [81

2. Ina partlcular school, there are various departments. There are various instructors and are

having direct employment from corresponding departments. Students are admitted to .

school and later they choose their subject study program offered through various

departments. The instructors are assigned for particular subject teaching task. Each

department has a HOD to coordinate to oveFall activities, including class and lab

scheduling processes. Students have to seat. in for semester end exams as a final

evaluation process. Assessment with 'NQ' status students are NOT allowed for final ‘
. exam. At least after:8 semesters of such final evaluations, students with clearance form : 1\;
o department mcludmg HOD approval, students become ready for graduation". ’

pomd

- Now, answer the followmgs

.. 1)+ Prepare the list of proceSses and agents K _ ‘ o ' i
++ ii). Draw-the DFD for graduation and associated processes ' '
iii) Depict the relationship between instructor, HOD and Department

3. Differentiate between thin client model and thick client model Describe muluprocessor

architecture for software. - [3+5] i

4. a) Explain the role of real-time operating system. - ' [6] ‘
b) Justify the statement "Advantages of reuse are lower costs, faster software ,
development and lower risks." - [4] E

5. Compare and contrast: (a) alpha and beta testing (b) black box and white box testing (c)
unit and integration testing.

6. Give a suitable definition of software quality and briefly describe the rationale for your

definition. Explain with quaii:ty attributes for software. [2+3+3]
7. What is the difference between version and release? Explain why we need Software
Configuration Management (SCM). _ * [2+4]
8. "Validation examines .the dynamic behavior of software system" Explain this with an
example. , _ [5]
9. Write short notes on: : : - [4x3]
i) COCOMO | |

ii) Component based software engirieering
iif) Non-functional requirements

kokok
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. , 4 : ;

The figures in the margin indicate Full Marks.

Assume suitable data if necessary. '

DN NN

—

. What do you mean by profotype? What are the risks if the prototyping becomes . -
- uncontrolled? Explain RAD in brief. . : [1+3+3]

2. "Bri‘eﬂy discuss all the activities to.be carried out in problem definition and feasibility

- analysis. ' : : , (61

3. Draw TWO DFD diagrams for simple e-commerce site based order processing system.

* Assume all necessary and required specifications on your own and state them clearly first.[2+4+4]

+. 4. Explain how is real time OS and software different from non-real time OS and software? [6]

n theory, -formal Vefiﬁcation,cquld, be automated if the original spcciﬁcatidn is stated
mpletely and precisely. Why:is this hard to achieve inpractice? Explain. =~ - [8]
. The CMM _rate'si‘?soﬂware‘companies -according to how well they identify and manage
.~ their software processes onto the 5 different levels. Explain any three out of these five

. levels. What advantages are there for a company to.move up to the top lrevel?,,{z;_ ' ‘;‘ (8]
7. Lines of code (LOC) and function point counts (FPC) are two measures of the size ‘_o_f a
. system. Explain: advantages_sand disadvantages of using these two me&ics Tfor measuring

systems. [3+3]
8. Mention the situations in which the software reuse is recommended. What do you mean :
‘ by design pattern? : [4+2]
9. What are the reasons behind the modern tendency toward the use of Component based
Software Engineering? | | . ‘[5]
10. What are the main objectives of configuration management and version control? What is
. code line and baseline inversion management? o v
11. Compare the followings: ) e - [3%4] -

i) Black-hole vs. miracle in DFD

ii) Consistency vs. completeniess in requirements engineering
iii) Traceability vs. Adaptability in reviewing s’(eps

iv) Alpha vs. Beta testing :

Fogk
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Candidates are requlred to give their answers in thelr own words as far as practleable
Attempt All questions.

The figures in the margin indicate F. ull Marks

Assume suitable data if necessary

ANANANAN

What are typical software characteristics? What do you mean by software crisis? )
Elaborate. ‘ v o [4-+4]

2. "What are the reasons for software runways‘? Explaln how both the Waterfall model of the
software process and prototyping model can be accommodated in the splral process

fum—y

model. [2+6]

3. What is a behavior model? How does it differentiate from data model of the same
system? Explain with examples and model. i : o [332]
v-~~';uHow many levels are there in CMM?: Explam in detail about all the: levels e % [2+5]

S Why software quality standards.are needed? What are the metrics: for software project
‘size estimation? Discuss. cyelomauc complex1ty with suitable example o [24343]

. 6. »Compare and. contrast Verification ‘with Validation. What do you mean by critical

- systems? - How does partltlonmg augments in V.and V proeess‘7 Explam with _
Al »;‘exa.tnple . . , 4 [4+2+2+2]
7 ““Survival of the ﬁttest" is vahd to software industry in today's competltlve market. '

' Explain the statement in the context of issues modern software conﬁguratron management :
- must address nowadays. =~ o . S 8

8. leferentlate between funct10na1 testing and structural testing. A web enabled system Wlth '_
a robust back-end database estimated to be. of about 200 KLOC when complete.
Assuming the system will work in semidetached mode; calculate the effort required per . '
" month, the development time, average number of staff required and he product1v1ty rate,
Consider COCOMO-2 for referenee T : : [5+3]

- 9. Compare the following: { ) ‘ ’ S [ [3x5]

. i) Client server vs Distributed object archltecture
ii) Real time vs Non-real time operatlng system
iii) Walk through vs Inspectlon in testing process
EEE
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AﬂemptAllquest;ons e ‘ S I
The figures in the marg

; ’Assume suztabl '

\\ TR

C "egorles SC]-F i, Classwal and Romantxc and piac
*+supposed. to. be able to. ‘make online. ‘payme i
transaction he 1s expected to receive conﬁrmat

v why-it may be: necessary to design the itectu
‘ A_;wntten " xplam chent~server architecture with a ropriate

quahty -;aspects of any oomplex software -
i deveIOpmem? What ference betw, en ISO and CMM? o
8, What is COCOMO? Calculate ‘,,COCOMO effort development tune in ca ‘ndar

" average. stafﬁng and productmty for prcuect of apphcatlon provram that is esti
49 200 lines of code PR , _ =

9. Establish the chronology among component release umt and mtegratzon testmg Also erte f
dlstmctive notes on their testmg o e B i [3+4}

10. Write short notes on: R BRI R B3]

~a) Software Requirement Spemﬁcatlons (SRS) S AL S B R T
b) Generator based reuse o ' S oIl e oy
) Change management. - : ' - ' o {
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AN NN

ey
.

software development activities. Explain better alternative model.

2. Give your view on requlrement engineering and requirement spec1ﬁcat10n

Candidates are required to give their answers in their own words as far as practicable.

Explain why the waterfall model of software development is not an accurate reﬂectlon of

What is behavior modeling in systems analysis process‘7 [llustrate with a sample model

diagram of any web-based transaction portal system.

4. Explain the versioning process in the context of configuration rnanagement with all the

associated components.

ate w1th your own example of a second level DFD.

) _spec1fic considerations are to be made while des1gmng typical software
operated in real-time environment? Explain. _

: 7 Prepare a brief.notes on design pattern with statement of their benefits.

- the modular decomposition concept is pract1ced in system design processes?

to be

8. What is venﬁcatlon planning? Why such planning is required? What are the different

0 steps! involved in it? Explain.
9. Whati is exceptlon and error testing in the context of system implementation?

10. What is COCOMO? Illustrate the calculation with an approprlate example.
11. Write Short notes on: (any three)

a) Software testing metrics

b) CMM level

c¢) Statistical quality assurance
d) CBSE - '

e

[10]
[10]

[5]
[5]
[4+6]

(5]
[51

(8]
[5]
- [3]
[4x3]
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The figures. in rh_e margin indicate Full Marks.
Assume suitable data if necessary. \

. What are the different processes for requiremerits gathering? Explain at least three

different methods and also prepare a comparative chart of with their pros and cons of
each. ’ T , - [3+4.5+2,5]
What are the major components of any feasibility study re}iort? Explain with examples.
The candidate matrix with recommendation in a feasibility report is considered as a

standard, justify with reason. [7+3]
3. Explainin detail on CMMI levels, 3 . , | [10]
- 4. ‘Explain why software reliability is important.” Give two examples of worst case disaster
due to::-saftwara;faﬂure.ﬁ N e e i [10]
- Discuss 'the  difference ‘between verification ‘and validation, ‘What is the :,differ’gnce‘ :
v, between alphas of beta testing? - “ T e e R [10] |
' 6 Write short notes on: (any four) S o - i o [5x4
4 8) Clean ro'oml:eﬁg.ineeriﬂgf - ' |
- b) 'Risk Analysis
" ¢) Black box testing
d) Object oriented analysis -
) Software quality assurance v v
7. Describe different typés;of software maintenance. ‘ - | | ‘[ 10]

LE LS
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10.

11.

Candidates are reguired to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

What makes the software development process a complex? The simple man-month
measurement and additional workers assignment for delayed project does not work in
software project, why? Explain in detail.

What are the different techniques used for requirements gathering and analysis? Explain
any three methods in detail.

If the principle jobs of Software Engineering are to write codes and programs then why
do such engineering need CASE tools? What are the benefits of using CASE tools?

In order to schedule the classes, a famous engineering school, Mero College of
Engineering (MCE) in Dauramandu, needs to know about courses that can be offered,
instructors and their availability, audio/visual equipment requirements for particular
courses, and class rooms. From the list of courses, the courses that can be scheduled are
selected in the scheduling process. For each of these courses, one or more classes are
scheduled, which are called sections of the same class. The problem of schedulers is to

- assign classes to instructors, rooms and time slots. The schedulers are constrained by the
- ‘reahty that (a) some courses cannot conflict because many students take them during the
“same semester, (b) instructors cannot be in two places at the same time, (c) rooms cannot
' be. double-booked. Construct a system level data model following the above details of
“class scheduling process with clear statement reasonable assumptions that you have made.

The;jCapabﬂity Maturity Model (CMM) rates software companies according to how well

they identity and manage their software processes. Present the list of five different levels
of the model and explain any two in detail. What advantages are there for a company to
move up to the top level? ’

Why software verification is essential before launching any system? Write a brief note on
verification. Differentiate between verification and validation.

[7]

[7]

[5]

What is Equivalence partitioning? Explain with an example of checking for a campus

student roll number entry like 674211, where 67 is year 2067, 4 is for Electronics
engineering (there are 1-to-7 different engineering programs) and next 2 is the section id,
which canrange from 1-to-9 and last two digits are roll call that may range from 1-to-48.

Why unit test is not enough in the system verification process for a complex system,

which consists of multiple and interacting units. Write in brief, what other types of tests

are required?
Explain the various control style used in architectural design.

Provided a brief comparison of the following: ‘

a) Multiprocessor architecture versus Client-Server architecture
b) Reuse Framework versus pattern Generator '
¢) DBMS versus data acquisition system

Write short notes on:

a) Component Based Design
b) Software Quality Assurance plan

¢) Release Management

[5]

(8]
(6]
[3x4]

[3x3]
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Ful Marks.

Assume suitable data if necessary.

What is the purpose of going through feasibility study? List out the various types of
feasibility to be studied and explain any two types in detail. S [7]
Why the Software Requirement Specification (SRS) document is required during the
system development phases? How could you justify the extra efforts and resources being
used in this specification detailing at the early stage, which outweigh the resource and
efforts required to meet the obscures specification later? - : [7]

Differentiate function and nonfunctional requirement used during requirement

- engineering process, 7]

a sales receipt.

Bhrantipur Book Store is popular among engineering students within the city of
Bandhapur, as they have good reputation of making available of the reference books very
efficiently through their books inventory system. Their reputation is mainly because of
their close coordination with engineering schools. The various departments submit initial
data about courses, instructors, textbooks and projected enrollments to the book store on a

el refsrenceéboolc,.master f}l-ist;;.:Ihe‘%sbook:,'store:,‘.thcn._,generate$~;sa,‘;purchase;order:,‘:-whichs:is sent
- to. publishing companies that supplies: the books. Book orders. arrive at the bookstore

d by the receiving
the students are'given . -

~ Following the details of the book ‘order, inventory and sales processes prepare ia‘..'éystern

w ‘l.ev,elﬂ..'pr_oce:ss‘:vf(behavior)-smﬂdel"'vdiagram',.for ‘above scenario: with clear statement of any
~assumptions that you have made, . Py : ,

- nuniber {o

10.

11

- What is Equivalenc

| 7]
What are the different characteristics of the systems at the different levels of Capability

Maturity Model Integration '(CMMI)? Explain the two top levels of integration models
and relate how well these models are effective in managing their software processes. [71

What is the fundamental difference between a black-box test and white-box test? Explain :
with appropriate examples of software test, [5]

¢ Partitioning? Explain wi
il ountry called Pumpki as 85 districts al
like'44225 ), where first twodigits'sig mber of district, third digit foeither
PSTN (1) or Cellular (2) and remaining digits are just numbers. [5]

an example of checking for a telephone_

e

What is the fundamental difference between an alpha versus beta test? Explain about their
importance in software development process. (81

What is the role of reference architectures in the process of system design? Justify with
example. ' [6]
Provide a brief comparison of the followings: [3x4]
a) Distributed Object versus Multiprocessor architecture

b) Application Framework versus Component Reuse

¢) General OS versus Real-time OS .

Write short notes on: _— [3x3]

- a) Software Quality Assurance

-b) Version control

¢) Version and Release management
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Candidates are required to give their answers in their own words as far as practicable.
Attempt AUl questions.

‘The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Define transmission performance parameters in data communication system. Explain

digital communication system with appropriate generic block diagram. [4+4]
Define a causal system and a stable system with example . Evaluate power and energy of
a signal given as X(t) = e"ZM . Justify whether it is energy signal or power signal. [4+6]
Define LTI system. Convolve the following signals graphically. [2+6]
A
1 1
o
1 7t ) 7t
0 0
a) Explain different types of pulse modulation techniques with necessary diagrams. [6]
b) Explain briefly about 8-QAM with constellation diagram. [4]

a) Determine the CDMA encoded transmitting message for four users using Walsh
Hadamard codes, where user A, B, C and D are transmitting 1,0, silent, 1 respectively.  [5]

b) What is multiplexing? Why statistical TDM is prefferred than synchronous TDM? [2+3]

Define Hamming distance and Minimum hamming distance with an example. What are
the ertor detection and error correction capabilities of block codes? Explain. [2+4]
Obtain all code words for a (6, 3) block code from the systematic generator matrix given
below. (8l
10 01 1 1]
G={0 1 0:1 1 0
0 0 01 0 lj
Using a suitable example, explain state, tree and trellis diagrams for ¥z code rate and 4
states. [10}
Write short notes on : (Any Two) [2x5]

a) Datagram packet switching vs Virtual circuit packet switching

b) Eland Tl Hierarchies

¢) Modes of operation of optical fiber
' B
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Attempt Al questions. - o ‘
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S NENRARY

Pty

. Explain the digital data communication system working in full duplex mode using a block
- diagram. Define the transmission. performance parameters ‘in a data' communication

- 8ystem, e | , ‘ e [4+4] -
2. Define energy and power signal with examples. Check whether the following system is o
- linear, causal and time‘invaria.nt or not. ‘ o S

[4+6]
yO=lgzp S a -
3. State the properties of Fourier Tfansforrn. Convolve the following signals ‘graphiquly.' [2+6]

%1 (8]

|
I’F

Lxplt)

4. a) Explain iﬁe importance of Séfarhblihgi ih"“thelidigital data ‘enc‘od‘in‘g‘-pmgess; Encode
- the binary pattern 101000011101 using polar RZ, NRZ-I, AMI and Manchester line | e
‘ LRI T e L e e [2+4]

siodingtéchniques, P SHE _ T i Tl s
b) Explain 16-QAM with constellation diagram. et “ o
5. Compress “Ghumne Mech Mathi Andho Manche” using Huffman coding to determine - ‘
- efficiency redundancy and compare it with entropy. - - o R T [10}
6. Write down the applications of multiplexing. Describe FHSS and DSSS with necessary -
- diagrams. - LRTE R S : [2-+4+4]
7. Explain CRC-4 generator and decoder with example for both no-error and with-crror o
o ocases. | - ' PR (8]
8. With suitable example demonstrate haw convolutional code corrects errors, 6]
| 9. - Write short notes on: (Any Two) __ | T T [2x5]

-~ a) Differeﬁce between circuit sWitchiﬁg and packef sWifching
b) Code division Multiple Access (CDMA) |
: c)'_" Shannon’s channel capacity theor’e'm‘.‘

Sokok
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. :

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Define data and signal. Elaborate the advantages of digital communication system as
compared to analog communications system. Explain the basic causes of transmission

impairments in communication system. [2+2+4]

a) Determine whether or not the following CT signal is periodic. If the signal is periodic,
determine its fundamental period. x(t) = 3cos (4t+n/3).

b) Test the linearity of the systems, y(t) = xz(t) and y(t) = 3x(t) +5
¢) Test the systems static or dynamic, y(t) = 2x(t) and y(t) = 2x(t) -3x(t-3)

a) Find the output response of an LTI system when input x(t) = ¢* u(t) and impulse
response h(t) = €” u(t)
b) Find magnitude and phase spectrum of x(t) = 4+ 20032?‘[ + Asm%t

¢) Discuss any four properties of Fourier Transform

Compare coaxial cable with optical fibre. Evaluate the maximum capacity of a channel
through which a signal with power of 10 dBW is transmitted. (Assume that the noise
power spectral density is given as 5 m W/Hz).

a) Consider AM signal as m(t) = 5[1+2cos (2n +1000t)] cos(2n*1081). Determine
modulation index, total power delivered.

b) Define PCM technique used to convert analog signal into digital data. In a PCM
system, a bandlimited signal with maximum frequency 4 kHz is sampled at the rate of
Nyquist frequency. It is quantized into 256 levels and encoded. Calculate:

(i) Minimum data rate avilable at the output of the encoder.

(ii) Bandwdth of the channel required to transmit the data through a channel of 15 dB
SNR.

c¢) What are the basic factors to be considered while line coding? Encode the binary
pattern 100000000100001 using B8ZS and HDB3 encoding.

Explain the major bandwidth utilization techniques used in data communication. Explain
Frequency Hopped Multiple Access (FHMA) technique using its transmitter and receiver
blocks.

Differentiate between circuit switching and Packet switching used in computer networks
with an example.

a) Explain error detection and correction mechanism with trellis diagram.

b) Differentiate convolutional code and block code.
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1. Define Data and Signal with examples. Sketch a generic block diagram of digital data
communication system for full duplex mode. [2+6]
2. Define a causal system and a stable system. Check whether a system y(t) = x(t) +x(t-1)
is (i) linear (ii) time-invariant (iii) causal (iv) memoryless system . [2-+6]
3. State properties of continuous time Fourier Transform. . [4]
4. Find convolution between two signals x1(t) = u(t) — u(t-3) and X2(t) = u(t +4)- u(t). [4]
5. State and explain theorem for noisy and noiseless channel. Briefly discuss about the
measures that are used to characterize the performance of channel. ‘ [4+4]
6. a) Why we need modulation? A modulating signal, m(t) =10 cos(2m x 10°*t) is amphtude
modulated with carrier signal, ¢(t) = 50 cos(2n x 10° t). Find the modulation index, the
- carrier power and the power required for transmitting AM wave. [2-+6]
b) Encode the bit stream 101110001010 using NRZ-L, NRZ-], Manchester, Bipolar '
AMI. [4x2]
7. a) Discuss briefly on Spread Spectrum communication with neat block diagram, (4]
b) What are the two basic approaches commonly used to packet switching? [4]
¢) Compare all three types of multiplying technique with the application case of each. [8]
8. a) Apply the Huffman coding procedure to determine Entropy, Average Code length

code efficiency and Redundancy for the following message ensemble .
[x] = [x1,%2, x3, x4, x5, x6] and [p] = [0.30, 0.25, 0.15, 0.12, 0.08, 0.10], Take M =2 [8]

b) Fora (6, 3) code, the generator matrix is
G=100101
010011
001110

Find (i) All correspondlng code vectors (i) Minimum Hamming distance (iii) Verify
that this code is a single error correcting code (iv) Parity check matrix (v) Determine
~ transmitted codeword if received code 1s 100011, [8]
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Assume suitable data if necessary.

What are the different types of data transmission technology? Mention advantage and -
disadvantage of analog and digital communication system. [4+6]

a) A system's output is given as:

y(t) = 2x(t) + 3, where x(t) is its input. Determine whether the system is LTI or not. [5]

b) Obtain the Fourier transform of a DC signal whose amplitude is unity at all time
instants, and hence, plot its magnitude and phase spectrum. [5]
¢) Mention any two applications of Fourier series. [2]

The equation of amplitude modulated wave is given by s(t) = 40 [ 1+0.8cos(2n x10%)]
cos(4n><105t). Find the carrier power, the total sideband power and bandwidth of the

if':v‘,‘signal. The value of resistor given is 30 ohm. - [4+4+2]

" 'What are the needs of line coding in data communication? Given the binary data sequence

1101110111 represent it in unipolar NRZ, polar RZ, Manchester and AMI waveform. [2+2+2+2]

Define multiplexing and write its application system. Explain the operation of TDM and

~ FDM clearly with diagram. - [2+4+4]

»th!at is Spread Spectrum? Explain frequency hopping spread spectrum and direct

~ sequence spread spectrum with its block diagram. [4+6]

-

Define block codes. The systematic generator matrix for a (6,3) block code is given
below. Obtain all code words, Hamming weights and minimum hamming distance from

this matrix. - [2+4+2+2]
1 0 0:0 1 1

0 1 0:1 0 1]

0 0 1:1 1 0

Calculate coding efficiency of "Khoji Rahechha Desh Le Yek Yug Nayak" using
Huffman coding technique. [10]
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Assume suitable data if necessary.

~a) Differentiate data and signal with two examples of each . o o [5]
b) Explam the procedure of converting an analog 31gna1 o d101tal Also, briefly explam
each steps involved. : : , o , 5] .
Define penodlc and non—periodic signals with examples. o o [2+4+4]

a) Test the stability of the system h(t) = e"u(t)

b) Test the given functlon y(®) = tx() for causality, non causality and anti causahty

How Nyquist theorem applied for a noiseléss channel? Calculate number of discrete

- signal content in the channel if a channel has a spectrum of 3 to 4 MHz with signal to

" noise ratio of 24 dB. o , S [5+5]
Explain the operation of CRC 4 with exa“nple of error deteetmn : , - [10]
5." Define line coding. Explain polzu RZ and bipolar AMI line codmg scheme w1th example '
and compare them. ; : | [4+3+3]
“a) How is source coding different from ohannel coding? - _ | ‘ o 2]
b) Under what conditions does hneaf code become a cychc code? Explain Wlﬂ’l the
- help of an example. . , R _ G
¢) Explain the concept of convolutional code with the help of a state-transition d1agram - B

‘Write down the Huffman Algonthm clea;rly and find an efficient code word and

efficiency that can be assign to the symbols using Hufﬁnan Aloorlthm for “Kun Maudlr

Ma Janchhau Yattri”. - o [10]
a) Explain the mechanism of frequency Hoppmg spread specnum (FHSS) Also, -

* compare FDM and FHSS using suitable tl'ne frequency graph. ' - [443]
b) Explam the “near-far. problem in CDMA How can 1t be solved‘? 24
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Differentiate between energy and power signals with examples. Determine if the .
following system is stable LTI [5+5]
Yt =x()

2. List and describe all data communication parameters that describe the performance of the
system. [8]
3. Explain how we plot line spectrums of a continious time signal and illustrate an example, [8]
4. "Encode 111000000000000011 using B8ZS and HDB3 encoders. [10]
.5. Demonostrate how checksum is used to detect errors while sending a data word of 12, 15,
15,10, 5, 2. | (8]
6. a) Explain the working principle of FHSS technique. ' 51
b Explain how CDMA works with example, - [5]
['7.: What are linear block codes? Design a code word of a C(8, 4) block code with any
" suitable generation matrix, . . [8]
8. Encode “Jasta lai tastai dhido lai nistai” using weighted Huffman encoder. Also
demonstrate how it is decoded. ‘ [10]
9. Describe with short notes on: (Any Two) " [2x4]

a) Double-tone AM

b) Hamming codes

¢) Packet switching versus message switching
d) X.25 protocol
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Draw a generic block diagram of a digital communication system used in mobile
telephony and explain each block. Compare analog and digital communication system

with examples. [6+2]
Explain the properties of causal, non-causal and anticausal systems with example. [10}

3. Explain why we need TFourier Transform. Plot the line spectrums of
X(t) = 12 + 6sin (140xt + 30°) - 9cos(80nt — 70°). [5+5]
. Why we need Modnlation? Tiustrate an example of a 4-bit PCM with AMI encodes. [2+6]
Demonostrate how CRC-5 works to detect errors in data communication. 8]

'6. What is miiltiplexing?@ompare synchronous and statistical TDM. Describe Frequency

hopping spread spectrum and direct sequence spread spectrum with its block diagram.  [2+4+4]
Construct a (7, 4) Hamming code using a 4x4 generation matrix for any arbritery

message. : [8]
Encode “Phool ko aankhama phoolai sansara” using Huffman encoder and find the

transmission efficiency. f10]

- Write short notes on: (Any two} [4x2]

a) STP versus UTP

b) Frame relay

¢) 16-Quadrature amplitude modulation
d) Multi mode optical fiver
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1. Enlist the advantages and disadvantages of digital communication system OVer analog
communication system. Discuss the transmission impairments of data communication
system with suitable diagrams and suggest the methods in overcoming attenuation. [3+5]

5. What are properties Fourier transform? Plot the magnitude and phase spectra of
X(t) =5 +sin(12t + 20°) - cos(16t — 60°) + cos(20t + 40°). [4+4]

3. Sketch the output of LTI system having impulse response h(t) = e *u(t) (2>0) and

h(t) =e"u(-t) (@0). [10]

4 List different types of digital-to-analog line encoding techniques. Give an example of

. QAM-32inits constelletion diagram. - [2+6]

5. Explain with example how CRC-5 work to detect 3 burst errors. [10]

6.. Define Frequency division Multiplexing. Explain the FDM Multiplexing and

- demultiplexing process with neat diagrams. i8]

7. Design a suitable generation matrix for a convolution code using ¢(3,1,3) architecture and
encode input data stream of (001 10). [10]

8. Design a Binary Shannon-Fano code with a siX symbol source with probability
assignment as P(s;)=0.04, P(s2)=0.1, P(s3)=0.1, P(s4)=0.4, P(s5)=0.06, P(s6)=0.3. Test its
transmission efficiency. [7+3]

9. Write short notes on: (Any Two) [4><2]

a) Analog versus digital mux hierarchy
b) DSSSH versus FSSH
¢) Optical fiber versus STP
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Assume suitable data if necessary.

Sketch a generic block diagram of digital data communication system for fuli duplex

~mode. _ . [8]
. Distinguish between power and energy signals with examples. : : [8]
State the condition for the stability of LTI system. Test the stability -of the system whose -
* impulse response is h(t)=te™"u(t) | [8]
‘List _digital- to-digital line encoding techniques and explain vin detail Bipolar 8-zero
substitution and High Density 3-zero substitution techniques. ) . [2+4+4]
- With suitable mathematical expression, explain double-tone AM technique. [8]
: 'DemOnéti‘ate:'howl-CRC!’4;WOrksrto trace two burst errors. : et e [10]
Differentiate between digital and analo g spread spectrum techniques using examples, = [8]
Define entropy in information theory. Find the efficient code word and efficiency using
-Hoffman - algorithm using probabilities p(x1)=0.6,. p(x2)=0.2, p(x3)=0.1, p(x4)=0.05,
p(x5)=0.05. 3 | | ST [8]
. Explain ' why channel ‘coding is required in"data communication. Generate a convolution

code for a input bit streams of (11101 1) using a ¢(3,1,3) architecture. : _ [2+10]
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Describe the transmission impairmelifs of data communication system with suitable -
example. (6]
Define periodic and non-periodic signals with examples. Determine whether the
following signals are periodic or not. .

a) X(t) = sinl5nt b) x(t) = sim\2nt [2+3+3]

What are Recursive and Nonrecursive system? Test the stability of the CTI system whose

impulse response is given as: h(t) = e 'Sin(t)u(t) [3+5]
. State and explain - Shannon-Hartley. channel capacity .theorem with example. Briefly
discuss about the:measures that are used to characterize the performance of a channel. [4+4]

a) An audio frequency signal 10 sin10007t is used for a single tone - amplitude
modulation with a carrier of 50 sth27 X 10°t. Calculate : ‘

(i) Modulation index
- (i) B_andw’i_dth requirement
(iif) Total power delivered if load = 60Q2 , [2x3]

b) Encode the bit stream 100101 10001 using the following encoding schemes:
(i) Polar NRZ-L

(ii) Polar NRZ-T

(iii)Differential Manchester [2x3]
a) Explain, how spread spectrum techniques like FHSS and DSSS work? ’ [6]
b) Explain the operation of packet switching systen. [4]

I 1 . . . .
Considering a—z- rate, 4-state convolutional code, correct 3 bits errors using the help of its

trellis diagram. [10]

Explain QAM with its transmitter circuit and draw any one constellation diagram for 32-
QAM. [6+2]
The source of information symbols {A0, Al, A2, A3 and A4} have corresponding
probabilities {0.4, 0.3, 0.15, 0.1 and 0.5}. Encode the source symbols using most efficient
coding scheme and calculate the corresponding efficiency. [10]
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Assume suitable data if necessary

Draw a generic block diagram of digital commumcatlon system for full duplex mode and
- briefly explam the funchon of each block.

- Derive an expression to find even and odd part of signal x(t) Fmd even and odd pax“c of a

signal x(t) = 0.5(t+1) for-1 <t < 1.

3. State the properties of contmuous time Fourier series.

Define LIT system. Determine the range of values of “a” and “b” for the st_ability of LTI

~ system with impulse resp_or_xse h(t) e u(t) + eu(t)

) Carrier frequency

b ‘Modulating frequency

-¢) Modulation index

~d) Maximum frequency deviation Cl _ | T

10.

its trellis diagram. _

What is multiplexing and why we need it? Explain FDM h1erarchy in telephor\e system
What i is CRC? Explain 3 bit CRC generator and decoder with example of no error case.
Write down the Huffman Algorithm clearly. Find an efficient code word and calculate

efficiency that can be assign to the symbols using Huffman Algorithm using probabilities

p(x1)=0.5, p(x2) = 0.25, p(x3) 0.125, p(x4) 0. 125
Write short notes on: (Any two)

a) Means of Band width utilization
b) Data communication impairments

¢) BSZS

sk ok

e single tone EM represented by the. voltage equatmn as .
)= 12eos(6x10 t+531n1250t) Determme followmg .

(8]

[4+4]
[6]

[3+5]

LI

. Applying a% rate, 4‘7stvate convolutional code correct errors of two bits with the help of

[8]
[3+5]
[2+6]

[4+4]
[2x51
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1. Define transmission Impairment. Compare analog communication system wigfl digital

communication system with appropriate block diagram for half-duplex.mode. ¢ [4+6]

2. Explain the linearity and time invariance property of a system with exampie. Check
whether the following system is linear, time invariant and causal or not. [5+3]

y(t)=x(t-2)+x(2~- t)

3. Find the output of LTI system having impulse response h(t)=e™';t>0 to th‘e: input. [8]
| 0 for t<0
x(t)= I 1 for Osts1
!__ 0 for 1<t
o 4 a) 'What are the advantages of thical fibers over coa:;{ial cable and twisted pair cable? | (3]

©.b) State Nyquist's and Shannon's channel capacity formula. Find the Capacity of a
channel for a signal with a bandwidth of 3.1 KHz and Signal to Noise ratio of O dB

and comment on it, [2+3+3]
5 Encode the bit stream 1010011001 using NRZ-L, NRZ-1, RZ, Manchester, Bipolar AMI
encoding technique. _ [2x5]
6. a) Define multiplexing with example. Compare synchronous and asynchronous TDM. [3+3]
b) Generate a CRC-3 transmission code and analyze its error detection performance with
example. :
7. Explain the rate of switching and compair circuit switching with packet switching. [2+5]

8. Consider a five symbol source with probability assignment as P(X,)=02,P(X,)=035

P(X,)= 0.LP(X,)=02,P(X,)=0.15. By using Huffman algorithm, find the source
code for these symbol_s and determine efficiency of the code. {10}

9. Describe vgm short notes: (any two) - [2%5]

i) HD3Sgoding
ii) Packet switching

iii) Designing a codeword of a c@,'i’») %ock code with any saiitable generation matrix
K w:' y & @ ’ ) g

. 2 R S : . %
i?‘ g‘ i ™ ”‘g ‘Aé‘i** i‘s . i ]
: :e ) b \,m; R i’
[

2



45 TRIBHUVAN UNIVERSITY - Exam. I " Regulr.. .. -
INSTITUTE OF ENGINEERING Level BE Full Marks | 80
Examination Control Division | Programme | BCT | Pass Marks | 32
2073 Chaitra Year/Part | II/I . Time 3 hrs.

Subject: - Data Communication (CT602)

SNENENE N

"
ok

10.
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Assume suitable data if necessary. ‘

. Define analog and digital signal with example Explain digital communication system

with general block diagram for full-duplex mode. - [2+6]

Explain deterministic and random signal with example. Justify whether unit step signal is

energy signal or power signal. . [4+4]

Define LTI system. Find convolution between x(t) = u(t) and h(t) u(t) and comment on

the result. [2+5+1]

Why we need Fourier transform even we have Fourier series? State and explain briefly

about the properties of Fourier transform. [2+6]
i Ge_ I ‘rate a codeword of a ¢(6,3) block code with-any suitable generation matrix. [6]

An audlo s1gnal of 10sin1000mt is used for AM with a carrier of 5051n200000nt [2+2+2+2]
Calculate.

i) Modulation index

ii) Required bandwidth

iii) Total power using load resistance of 800 ohm
iv) Efficiency of AM

For a binary data sequence 1111000111 sketch (a) NRZ-I waveform, (b) AMI waveform,
(¢) RZ waveform and (d) Manchester waveform. [2+242+2]

What is spread spectrum? Explain Frequency Hopping Spread Spectrum and Direct
Sequence Spread Spectrum with its block dlagram [2+6]

A message source generates 8 symbols with the following probablhtles P(x1)=1/2,

P(x2)=1/4,P(x3) =1/8,P(x4) =1/16,P(x5) =1/32,P(x6) =1/64,P(x7) =1/128,P(x8) = 1/128.

Encode the message with variable length binary codes using Shannon-Fano procedure.
Find the transmission efficiency. v 8]

Write short notes on: (any two) [5x2]

i) UTP versus STP
ii) E-Hierarchy versus T-Hierarchy
iii) Convolutional codes.
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Assume suitable data if necessary.

Draw generic block diagram of digital communication duplex system and e' cplain :éach
block. Write down the advantages and d1sadvantages of digital communication over

' analog communication system. [5+3]
Define LTI system. Compute convolution between two signals x(t) = e "au(t) (2> 0)and
h(t) = e*.u(-t)(a > 0) and plot the resulting signal. [3+6+1]

Check linéarity, causality, stability and time invariance characteristics of system
y(t) =2x(t+1) : [6]

-4, Identify and discuss different data transmission chazmels How synchronous transmission
= - differs from asynchronous transmission? . [4+4]

5. What is Frequency modulation (FM)? Explain with suitable equations and waveforms. ~ [2+4]

6. Define multiplexing. Compare the merits and demerits of synchronous:TDM
statistical TDM method. | [2+6]
~ 7. What is Data Switching? Clarify the differences between datagram switching and virtual
- packet switching. o [2+6]
8. Where convolution codes are used? Describe a convolution codes with % rate. [2+6]
9. What do you mean by entropy? Describe linear block coding method with a suitable

example for detection of an error. [2+6]

- 10. Explain the general workmg pnn01p1e of Binary Huffman Coding Algorithm. Design a

Binary Huffman code with a six symbol source with probability assignment
as: P(s1)=0.0P(s,) =0.1, P(s;) = 0.1, P(s,)=04,P(;) = DOGandP(sG) 0.3,

ks

[4+6]
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V' Assume siitable daz‘a if necessary. '

1. Describe the Transmlssmn Impairments of Data Céinmunication system with suitable |
o examples : ‘ o o ‘ : (6] .
2." Define stable and unstable systems Test the stablhty of the LTI systems whose :mpulse ,

responses are given as (i) h(t) =e™u(t) (i) h(t)=e *u(t) _ \ [2+3+3].
3.. Distinguish between energy and power signal with an examplc Justify whether a signal

x(t) o7l u(t)(a > 0)is energy or power signal, : : [4+4]

- State and explain Shannon-Hartley channel capacity theorem. Briefly discuss about the |
casures that are used to-characterize the performance of achammel. C 44

El:icode the Bit Stream 10110001110 using the followmg scheme. - [10]

. What do you mean by multlplemng? Explain. about workmg mechamsm of FDM and

P(X))=1/2, P(X,)=1/4, P(X,) =1/8, P(X, )=1/16, P(X,) =1/32, P(X,)=1/64

P(X,)=1/128and P(X,)=1/128

. Encode the message using Huffiman code.

Hosfeok

. TDM. [
" 7. Differentiate between circuit switching and packet switching with suitable ﬂwgram - [6]
8. What are block codes‘? T he gencrator mattix for a (6,3) bloc,k code i is &hewn below* "
Obtain all code words anEY . B ; F [2+3]
ftoo 111
G=/0 1 0:11 0
001 :101 .
9. What are Hamming codes? Write the propert%es of Harnmmg codes Vlsuahze a 3-bit {
code words as code vector, | Lo [2+4+4] .
10. A message source generates 8 symbols with the following probabllltles SIT [6]
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(o)
L.

_ Deswn (a).RZ. ®) NRZ—L (e) NRZ-1 (d) AMI wav'eforms for the data sequences of
(111100011100110. . . : '[10]
Define multlplexmg and list out. its appl1cat10ns Draw block diagram of Frequency L _
- Hopping Spread Spectrum transmltter and receiver and explam briefly. - [4+6] R
Differentiate between datagram sw1tch1ng and virtual circuit sthchmg techmque Dlscuss ,
packet sw1tchm§ takmg example of X.25 protoeol in detail. - ., ,‘ _ [5+5]
.~ Show the apphoatlon of hammmg distance w1th suitable example - ' 4]

10.

ii) Huffman loading

Candidates are 'reqLiired to give their answers in their own words as far as practicable.
Attempt AU questions. o

The figures in the margin indicate Full Marks.

Assume suztable data if necessary.

leferentlate between causal and ant1causa1 sxgnals w1th examples. Determine th'

and energy for a contmuous time signal of x(t)= e‘”u(t)(t >0) ' [‘6+4]

Define penodlc and non—penod1c s1gna1s Deterrmne if the followmg systems are linear,

time-invariant, stable and memoryless : [2+3+3]

a) y(t)=[1- e"‘“][U(t)] Where U(t) is the continuous-time unit step functmn

b)) yk]=sin(x[k-4])
."ﬂ.ivDeﬁne LTT: system and 1mpulse response For the g1ven 51gna1 x(t) e‘a‘u(t)(a > O) find
and plot the magnitude and phase spectra. : ‘ » L [242+6]

‘Briefly discuss about the measures used to characterize the performanee of a ehannel
State Nyqulst's and Shannon's channel capamty formula. - :

i Deﬁne Throughput and Latency. Explain about different types of propaga’uon "

[2+2]

Write short notes on: [3x2]

i) Linear block codmg S

3451 |



-~ INSTITUTE OF ENGINEER

e

. Define noise. Briefly ~th
- calculate the. thermal noise pow
- Boltzmann's constant is 1.38x10"2 Jy

Why is digital transmissi ;

ey

ausal syste with suitable examples. .

. How does ATM differ from f
- ATM compared to frame relay? - -

~11. Why is. source coding necessary‘? fDifferéﬁt‘iate:betWeen ﬁxedt]éﬁgth "60&6&55’1&@ le
length codes. What is the purpose of Huffiman's coding algorithm? Expl: | the general
-working principle of the Huffman coding algorithm, SRR [I+1+1431
12. Define Dataword and Codeword with sﬁitablefv""éxample. List the error ‘de"tec:t‘ionl and
correction coding techniques with their application case, - R [2+4]
13. Discuss the concept of redundancy in erfor detection and correction. Define Hamming
‘distance? Differentiate between linear block codes and cyclic codes, o [1+143]
. N . . . . ‘v‘ *** X . N . -
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ANANENEN

Explaiz digital communication system with general block dlagram Explam the ,

sy

advantages of digital communication system over analog communication system. [6+2]
2. Explain the basic properties of systems with examples. 8]
3. Define unit impulse and unit step function. Obtain the Fourier transform of a single sided
exponential function e™ ‘ u(t). Also draw the spectrum. : [2+5+3]
4, Compare guided and ungmded transmission media. Calculate the channel capacity ha'vmg
. bandwidth and SNR of 6 kHz and 6 db respectively. [5+3]
5. Dﬁﬁne mogdulation. Why is it necessary? Encode the bitstream 10101111000011 using,

' NRZ, RZ, AMI and Manchester coding. [4+4]
L6, Explam Quadrature Amplitude Modulation (QAM) with transmltter and recelver block
SR dxagram : (8]
\ What are the differences between multiplexing and multiple access? Define Time
,D1V151on multiplexing (TDM) and explain it briefly. v [3+5]
. Define sw1tch1ng Compare circuit and pocket swﬂchmg Draw the X.25 layers and data
formats. [7]
9. Define Information, Entropy and Minimum Hamming Distance with examples. [2+2+2]

10. Define cyclic code. Explain the procedure for deterrmnmg code vector for linear block -
code. . [3+6]

G
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. Differentiate between digitél and analog -daté{ coxﬁmunication systems with the help of T

et

. ‘Define casuality and stability properties of systems. What are energy and power signals.

" ‘modulation index (b) Sideband frequencies,’ (c) Bandwidth requirements, @ Total power -

6. Explain polar, «unipolar, bipolar: and: Manchester ‘coding with ;;exampla;: Encode the. bit™
“. stream 101000111011 wusing all.coding mentioned above. : T R [6+4]

. What is block ‘code? Design.the code word of a:(6,3) .»bléck code fwith':any’sﬁitable

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary. - T

functional block diagrams. Define transmission impairments. 5+3]

- Explain with example. [3+5]

. Define LTI system. Find the convolution between x(t) = e ™u(t), (a > 0)and hit)=u(t) [3+5]

.. Define baﬁdwidth,‘throughput, latency, jitter and bit error rate. Differentiate between

coascial cable and optical fiber. ‘ [5+3]

Differentiate Al t:t2and-ffEM:;siba‘Sedmnfzmaul;aﬁonéiindeman‘d?andWidih:é&Amaudi;;‘ﬁaequency '
signal' 20sin27.500t is ‘used: for AM with a carrier of 60sin27.10% ‘Calculate: (a)

delivered with a load of 75 Ohm.

generation matrix. , [2+6]
8. Describe FDMA with example. Explain the digital hierarchy of T-carriers. - - [5+2]
. Write short notes on: | : [3x5]

a) Spread spectrum
b) Packet switching -
¢) Cyclic codes

ddeck
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Assume suitable data if necessary.

Define data representation. How can data be represented? Compare and contrast analog
communication system with digital communication system with appropriate block
diagrami. [2+6]

Define deterministic and random signal with example. Check whether the given system is
linear and time invariant or not. : [2+6]
) y()=log x(®)
i) y(t)=tx(®
a) Find the Fourier series representation of the full-wave rectified Sine wave given
below. A [5]
1
An  2m T ‘0 0 2n 3T
: fi‘b)!;sf{vDeterrﬁiﬂe the Fourier transform of the following signal, X(t). [5]
TRt A
¢
| 0 T
a) Briefly describe about transmission characteristics (frequency range, attenuation,
delay and repeater spacing) of twisted pair cable, coaxial cable and optical fiber. [41
b) Describe about the factors that determine the performance of a channel? (4]
a) What is line coding? What are the desired properties of a line code? Encode the bit
stream 01001100011 using the following encoding schemes: Unipolar NRZ-L,
Unipolar NRZ-, Unipolar RZ, Polar NRZ-L, polar NRZ-I, polar RZ, Manchester, and
~ Alternate Mark Inversion (AMI) [3+8]
b) Differentiate between PAM and PWM. - (51

a) Define multiplexing with example. Compare synchronous and asynchronous TDM. [2+4]

b) Explain how DSSS  (Direct Sequence Spread Spectrum) achieves bandwidth
spreading. ‘ (4]

Differentiate between circuit switching and packet switching? Elaborate X.25 switching.  [2+3]

a) What is the physical meaning of entropy and mention its equation. What is the
condition for maximum and minimum entropy? Suppose there are 9 balls in a bin. Cut
of the 9 balls, 4 balls are red, 2 balls are yellow and 3 balls are green. Calculate the -
entropy of the system each time a ball is picked from the bin. [2+2]
b) What is the minimum Hamming distance? Differentiate between dataword and
codeword. We need a dataword of at least 11 bits. Find the values of (k) and (n) in the
Hamming code C(n,k) with dmin = 3 . [2+4]
“¢) What are cyclic codes? Differentiate between linear block codes and convolutional :
codes. ) [2+3]
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Candidates are required to give their answers in their own words as far as practicable,
Attempt I questions. e

v The figures in the margin indicate Full Marks.

v' Assume suitable data if necessary.

What are the advantages of digital coxmmunication system over analog communication
System? Explain digital communication'system with the help of block diagram.

Define energy and power signals with appropriate mathematical expressions. Determine
whether the following discrete-time (DT) signal is an energy or power signal. Also find

3nk

its cotresponding energy or power. x[k] = {cos(—ﬁ-;—-),-l 0<k<0

a)

0, otherwise

Sketch output of Linear Time invariant system having " impulse response
h(t) = e u(t), for a> 0 and input signal x(t) = u(t) - u(t-2).

Find the Fourier Transform of continuous time signal x(t) = g2l ,fora>0

What is guided transmission media? What are the advantages of optical fibers over

coaxial cables:and:twisted pair cables? , , e
- State Nyquist's and‘Shannon's channel capacity: formula. The spectrum of a:channel is

in ‘between 3 MHz and 4 MHz. The SNR =24 dB. Calculate ‘the bandwidth, the

~maximum channel capacity using Shannon's formula. Then based on Nyquist's
- formula, find the number of signal levels trequired-torreach‘.the;.maximum;{ghannel

capacity. .

.~ What are ‘the =:‘ﬂbenéﬁts¢-:‘dfzmadulatifoﬂ??Explain&;ASK; %F?SK.‘:and?iPSK,zé%With‘:'zmatﬁgmatical ‘

expression, example and generation circuit. Encode the bit stream 1001101110 using

unipolar, polar (NRZ-I, NRZ-L, RZ, Manchester), bipolar (AM

a)

How can the use of spread spectrum technique provide security against jamming and
interception? List the advantages and disadvantages of spread spectrum.

b) What is FDM? Assume a voice channel occupies a bandwidth of 4 kHz, We need to

multiplex 10 voice channels with guard bands of 500 Hz using FDM. Calculate the
required bandwidth.

. What is switching? Differentiate between datagram swifching and  virtual circuit

switching,

2)

b)

What do you mean by entropy? The five symbols from a source and their probabilities
are shown in table below. By using the Huffman algorithm, find the source code for
these symbols and determine the average code-word length and the entropy of the
source.

Symbol | Probabilities
0.4

0.3

0.15

0.1

0.05

eal lwlf@llvr] e

Where are the convolution codes used? Describe different types of convolution codes.
ek ’ .

[2+6]

[2+6]

3]
[5]

[143]

[2+2]

T) encoding techniques. [3+7+6]

[3+2]

[243]

[2+3]

[1+8]

[2,+4]
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1. Differentiate between raster scan and random scan display. If we want to resize at
1920%1080 image to one that is 1280 wide with the same aspect ratio, what would be the
height of resized image?

9. Derive the P-value for Breshenham’s line drawing Algorithm for m < 0 and |m! > 1.

3. Using midpoint circle algorithms, calculate the co-ordinates to plot on first and second
quadrant of a circle with center (6,7) and radius = 9.

4. Prove that two successive rotation operations are additive in composite transformation.
Find the clipped region in the window of diagonal vertex (10,10) and (100,100) for line
P1 (5,120) and P2 (80,7) using Liang —Barsky Line Clipping Algorithms.

5. What is the importance of window to view port transformation in cornputer Graphics?
Explain two-dimensional viewing pipeline.

6. Derive the matrix for ortho-graphic projection. The pyramid defined by coordinates A
(0,0,0), B (1,0,0), C (0,1,0) and D (0,0,1) is rotated by 45° about the line L that has

- = >
direction V= J+K. Passing through point C (0,1,0). Find the final co-ordinates of
pyramid after transformation.

7. List the properties of the B-spline curve. Derive Hermite matrix in Hermite Cubic Spline
Curve. Find the coordinates at U = 0.3 with respect to the control points (10,12),
(15,28),(22,35) and (28,9) using Bezier function.

8. Explain the importance of polygon table, plane equation and polygon mesh in surface
modeling.

9. How much memory is requires to implement z-buffer algorithms for a 512x512x24 bit-
plane image? Explain how z-buffer algorithms determine the visibility of polygon surface
along with necessary derivations algorithms limitation.

10, What do you mean by illumination model? Explain about specular reflection with
appropriate mathematical expression.

11, What are the different methods available for shading? Which one is more realistic and
why? Explain with necessary derivation and algorithms.

12. Discuss the need of OpenGL. Explain callback function.

L2

4]
[6]

(5]

(7]

[4]

[2+8]

[2+8]

[3+3]

[248]
[2+5]

[1+6]
14]



| TRIBHUVAN UNIVERSITY Eam IR |
INSTITUTE OF ENGINEERING ~ [Tevel  BE = " Full Marks 80
Exammaﬁon Contro] Division | Programme BEX,BCT ' Pass Marks . 32
2081 Baishakh | Year/Part IH/I ' Time . 3 hrs,

Subject: - Computer Graphics (EX 603) |

Candidates are reqmred to give thelr answers in thelr own words as far as practlcable ‘
Attempt AUl questions.

The figures in the margin indicate F il Marks,

Assume suzz*able data zf necessary

< xKx

[y

. How does a raster display system generate 1mages on a screen? If the total number of
intensities achievable out of a single pixel on the screen is 1024 and total resolutmn is
‘ 1024><800 what is will be the required size of frame buffer mcase of dlsplay purpnse'? [2+2]

2 Denve a decision parameter for mxdpomt mrcle algonthm assurmng the start posmon as
(+r, 0) and points are to be generated along the curve path in clockw1se direction. - [6]

3. Digitize the given hne end points (10, 10) and (20 5) usmg Bresenham s hne drawmg B
Algorithms. - [4]

4. Clip the line with end pomt A (5, 30), B(20 60) Agamst a clip window w1th lower most
: corner at P (10, 10) and upper rlght most corner at R (100 100) usmg cohen sulter land
line clipping algorithms. - ‘ ‘ - [4]

5. Derive the two dimensionial reﬂectlon matrlx through the lme y x+1. What are the ﬁmal o
- co-ordinates of objects (2, 3) (4 3) (4 5) about ]mey x+1‘7 | e e [6]

6. Derive the single 3D traneformatmn matrix for reﬂectxon through the plane contalmng
points with co-ordinates (5, 0, 0) and (0, 0, 5) and being parallel to the y-axis. Given 3D
i tmangle with end points (0, 0,-0), (1 1,2) and (1, 1, 3) is subjected to shea.nng with
~parameter 2 on x-axis and 2 on y-axis, 3 on z-axis and ﬁnd out new. co-0rd1nates of
o'bJect? v P : : , ok ORI N L [6+4]

7. Construct the Bezier curver of order 3 and w1th polygon vertlces A (1 1) B(2 3) C(4 3)
. ‘and D(6, 4) at u =(, 0.25, 0.5, 0. 75 1 Denve the blendmg functmn for parametrxc cubic

curve. ‘ ‘ ‘ ‘ s [4+6]

‘8. How do 5urface modehng techmques contnbute to 1eallst10 rendermg and wsuahzatmn in

computer graphics? Explain about blobby Obj ect representation. ‘ U [8] -

9. Differentiate between Image space and object space method. How is back face detectlon
method used for visible surface detection?: Explain in detaﬂ How A buffer method
eliminate the drawbacks of Z buffer method? : i [2+5+3]

10. What 18 attenuatmn factor and Mach Band effect’? Dlscuss the effect of Mach Band i m ‘

Phong, Gourand and constant Shading. . s [2+2+3] )

11. Define and explain the term ambient light, dlfﬁlse reflection and specular reflection with
appropriate mathematical expressions. . e o [2+2+43]

12. Mention any three-color command in OpenGL How lighting is apphed to the surface of
polygon in OpenGL‘7 - ‘ [2+2]

&k
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. Define the terms pixel, resolution and pixel density. How much time is spent scanning

each tow of pixels during screen refresh on a raster system with resolution of 640x480
whose refresh is 24 frames per second? Also calculate the access time per pixel. [3+3]

Derive an expression for drawing on ellipse. [10]

3. Explain 2-D viewing pipeline, Obtain window to viewport transformation matrix with

necessary steps and figures. Give example. [3+4+3]

The pyramid defined by the coordinate A(0,0,0),B( 1,0,0),C(0,1,0) and D(0,0,1) is rotated
45° about line L that has direction V = J + K and passing through the point C(0,1,0).Find
the coordinate of the rotated figure. | _ (8]

_ What is Bezier Curve? Find the coordinates of Bezier curve at u = 0.25, 0.5 and 0.75 with

respect to the control points (10,1 5), (15,25), (20,35), (25,15) using Bezier Function. [2+6]
How do you represent an object in 3D? Explain the steps to find surface normal vector of
a surface represented by Ax +By +Cz+D=0.. ' [4-+4]

What is the limitation of Z- buffer method? How does A-buffer method overcome it?
Explain. [2+6]

_ What is illumination model ? How light intensity of a point can be calculated? Also,

9.

discuss about the type of light source in intensity calculation. [2+6]

What is Phong Shading Model? Write down the algorithm for this shading model. Can we
use this method to reduce Mach-Band effect? [2+4+2]

10. Write the importance of OpenGL in computer graphics. Write OpenGL syntax to draw a

rectangle and polygon considering your own vertices. [6]

Kok
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- Consider a raster system with a resolution of 1920 x 1080. How much storage is required
1if 24 bits per pixel are to be stored in a device with refresh rate of 50 Hz? Find out the

aspect ratio. ., (4]

How do you apply Symmetry concept while drawing circle? Calculate the point in the
circumferences of the circle having radius 8 unit and center at (+8, 10) using midpoint
circle algorithm. _ [2-+6]

. What do you mean by homogenous coordinates? By listing the steps involved, find out

the final composite matrix for performing a rotation by 45 degrees about an arbitrary
point (5, 5) in anti-clockwise direction. Use the obtained composite matrix to obtain the
transformed coordinates of a triangle A(5, 6), B(6, 2) and C(4, 1) [1+5+2]

Explain about 3D viewing pipeline. How world-to-viewing coordinate transformation is
performed? Describe with expression, ' [5+5]

Write the properties of Bezier curve, A cubic Bezier curve is described by the four control
points. (0, 0), (3, 1), (5, 2) and (8, 1). Find the Bezier polynomial and the coordinate at

f=0.25,0.5,0.75. [3+8]
What is polygon table? List the rules for making error free polygon table. How do you
calculate the spatial orientation of 1 polygon? [3+2+4]

Compare object space method and image space method. Explain depth buffer method in
detail. Compare it with A-buffer method. _ ) [2+5+3]

Find out the tota] intensity at the centroid of a triangle defined by A(2, 1, 1),’B(0, 1, D),
C(0, 0, 1), when illuminated by a point light source of intensity I = 0.6 at (3, 2, 8) using
Phong Illumination model. The viewer is at (4, 3, 8). Assume ambient intensity [a = 0.1 .

- and parameters; ka = 0.5, kd = 0.8, ks = 0.7, take x = 5. [centroid: (x1 + x2 + x3)/3,

(v1 +y2 y3)/3, (21 + 72 +23)/3]. Explain briefly different ways of shading this triangle, [8+6]

Why OpenGL is used? Write the basic command to draw the pixel rectangle and polygon
in OpenGL, [2+4]

Rk
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1. What are the differences between random and raster display technologies? When do we
prefer them? ‘ [6]

2. Write an algorithm for Brescnham's method of line drawing. Digitize a line with end
points (10, 20) and (15, 2) using this algorithm. [5+5]
3. Find the composite transformation matrix for reflection about a line y = mx +c. [8]

4. Describe polygon, Vertex and Edge table. How these terms can be used to construct a
model of Dharahara. [2+2+2+2]

-5. What do you underatand by affine transformation? Derive expressions for oblique
- projectiman paralle projection. [2+4+4]

'What is a Bezier Curve? Find the coordinates of Benzier curve at u = 0.25, 0.5 and 0.75

with respect to the control points (10, 15), (15,20}, (20, 35), (25, 10) using Bezier
function. [1+5]

How back-face detectium method is used to detect visible surfaces? What are it's
“limitation? Purpose an approach to overcome it's limitations. [4+2+4]
8. Derive an expression for phong illumination model for light sources. [81

Find out the total intensity at the centroid of a triangle defind by A(2,1,1), B(0,1,1),
C(0,0,1), when illuminated by a point light source of intensity IL = 0.6 at (2,2,6) using
illumination model. The viewer is at (2,3,6). Assume ambient Intensity Ia = 0.1 and
parameters: ka = 0.5,kd=0.8,ks=0.7, take n = 10. [8]

[centroid: (x1 + %2 +x3)/3, (y1+y2+y3)/3, (z1+22+23)/3]

10. What is open GL? How can we use lighting in open GL? [2+4]

ok k
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What is computer graphics? Calculate the total memory required to store a 10 minute

video in a SVGA system with 24 bit true color and 60 fps refresh rate.

Write an algorithm for drawing a circle. Using midpoint circle drawing algorithm,
calculate the coordinates on the first quadrant of a circle having radius 8 and centre
(10, 10). '

It is necessary to construct curves using parameteric equations? Justify. List down the
steps for modeling curves using splines.

Reflected the triangle ABC about the line 3X - 4Y + 8 = 0. The position vector of the

coordinate ABC is given A(4, 1), B(5, 2) and C(4, 3).

Describe 3D viewing pipeline. Derive complete world-to-viewing coordinate
transformation matrix.

Why do we use geometric tables and attribute tables for defining a polygon surface? How
do you calculate the spatial orientation of a polygon?

What is the limitation of Z-buffer method? How does A-buffer method overcome it,
explain? ‘

Derive the expression to calculate the total light intensity in a point.

Compare and contrast between Gouraud and Phong shading model.

10. What is OpenGL? How can we draw colored line and polygon using OpenGL?

Kok

[2+4]

[4+6]
[4+4]

(8]
[5+7]
[3+3]

[3+7]
[8]
[8]

[2+4]
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Distinguish between Raster and Vector graphics with suitable eXampIe. [6]

Digitize the ‘endpoint (20, 10) and (30, 18) using Bresenham’s algorithm. How the
demerits of DDA is addressed in Bresenham’s al gorithm. v |
3. Derive the composite matrix for rotation about arbitrary point (a, b) in clockwise direction

with angle (6). Write an algorithm for Cohen Sutherland line clipping algorithm, [6+4]

4. What are 3D Rotation and Shearing? Explain with matrix representations. A unit length
- cube with diagonal passing through (0, 0, 0) and (1, 1,'1) is sheared with respect to yz

~ place with shear constants = 2 in both directions. Obtain the coordinates of all the corners -
‘of the cube:after shearing. / ' : [3+7]

5, What is Parametric Cubic Curve and why do you need it? Write down the step for cubic

e

[7+3]

. spline interpolation. [3+5]
~-6. What is Wire-frame m’odelf and why do we need polygon data table? Explain with '
-+ examples? ' - [5]

7 Describe Z-Buffer rﬁethod of Visible surface detection. Compare this method to other
- . methods of visible surface detection. ' [6+2]

8. What do understand by diffused and specular reflectioris and explain in detail how these .
’ ' : [5+5]

terms are included in illumination model? |
9. Define the term illurhination and rendering. Write down the steps for phong shading
method. ‘ . - [2+6]
10. Write down the Open GL syntax to draw basic 2D geometric primitives with examples. [5]

# ok ok
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1. Compare Raster-scan Display with Random-scan Display. [6]}

5. Write the advantages of Bresenham’s line drawing algorithm. Digitize the Ellipse with
radius R, = 12 and Ry = 7 and center (19, 10). [2+8]

3. Define window and view port. Describe about two-dimensional viewing pipeline with
matrix representation at each steps. ‘ [2+81

4. Derive an expression for Perspective projection of a 3D point. Also, obtain perspective

projection co-ordinates for the pyramid with vertices of base (15, 15, 10), (20, 20, 10),

(@5, 15, 10), (20, 10, 10) and apex (20, 15, 20) given that zp, =20 and zy, = 0. [5+5]

" Differentiate between Interpolation and approximation. Explain the process of performing

_ curve modeling using splines. [3+5]

How can we model cone or cylindrical like surfaces using boundary representation and
 technique? ‘ (6]

’7 " Explain Back-face detection algorithm for visible surface detection. Find the visibility for
the surface BED and ABCD where observer is at P(5, 5, 5). [3+5]

_ P(5,5,5)
D("I,O -I. 3 . ’, ; - B(l, 0’ _1}
= > X
C(-}., Qs )

8. Define the term Surface rendering with Hlumination model. Derive an expression to

calculate the intensity of Diffuse reflection with necessary equations and figures. How do
you consider the distance to calculate the intensity for Specular and Diffuse Reflection? [2+5+3]
9. Whatis Phong shading method? Can we use this method to reduce Mach-Band effect? [6+2]
10. What do you mean call back function? [llustrate with example. [41

e sk
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Differentiate between raster and vector graphics. Calculate the frame buffer size (in KB)
for a raster system recording a video for 1 min with resolution of 1280x1024, and storing
24 bits per pixel with a refresh rate of 25 fps. [2+4]

Explain the process of drawing ellipse in a raster graphics. Determine the pixel positions

of following curve in first quadrant using mid-point algorithm. [4+6]

2 2
LAY

64 36

; What do you mean by homogeneous coordinates? Rotate a triangle A(5,6), B(6,2) and
C(4,1) by 45 degree about an arbitrary pivot point (3.,3). [2+6]

'.,List down the steps for rotating a 3D object by 90° in counter clockwise direction about
‘an axis joining end points (1,2,3) and (10,20,30). Also derive the final transformation

matrix. [10]

. Mention two important properties of Bezier Curve and find the Bezier Curve which

passes through (0,0,0) and (-2,1,1) and is controlled by (7,5,2) and (2,0,1). [2+6]

Represent the following surfaces by polygon table method and find the normal of surface
S1. [2+5]

B(5,3,6)

€2 (2,58
(1,2,3) @238 o

How hidden surfaces can be removed? Explain in detail about depth buffer methods. (8]

(85'3 52)

8. What is OpenGL? How pixels, lines and polygon is drawn and transformation is

9.

performed in OpenGL? [2+5]

List down different types of object and explain how Phong illumination model is used to
calculate intensity in for these objects along with mathematical expression. ' (8]

10. Explain in detail about Phong shading. [8]

L]
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1. Define computer graphics. Illustrate about components for computer graphics, |

3>}

- Differentiate between DDA and Bresenhamline drawing algorithm. Explain Bresenham

line drawing algorithm and use this algorithm to draw a line with end points (25,20) and
(15,10). . : ‘

Write matrix for 2D reflection about axes, Derive the fransfonnation matrix responsible
for the reflection of 2D object about line y+x=0. ‘

Explain with a block diagram -about the 3D viewing pipeline. Along with the

- transformatjon matrix, describe how perspective projection is performed? | ‘
. Find the coordinates at. U=0.25, 0.5, and 0.75 vwith‘fg;_rcspect: to' the ‘control: poi'nts-w(-,lk(),‘l 0),
(15,25), (20,30), and (25,5) using Bezier function. Draw your curve With given COntrQI_

points.

- How can a 3D-Dimensional object be modelled? How a normal to a plane of this object is :
R R S [343]

- Explain-backface: detection algorithm,. Detennihe:.whether:twoesurfaces -of a object with

calculated?

normals 2i~3j+4k and i+ j—2k respectively, viewed from a direction given by
i—J+Kk are backface or frontface,

How polygon is drawn in OpenGL? How lighting is applied to this polygon surface?

9. Derive the expression to calculate the intensity of Specular Reflection in the presence of

Point light source. Also write the expression for multiple light sources. How do you
consider the distance to calculate the intensity for Specular Reflection?

10, Write down an algorithm for iﬁtensity interpolation shading scheme.

LES S

[2+4]

[2+8] -
[2+6]

[4+4]

(8]

[5+5]
[2+3]

[8+4]
[71
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1. Distinguish between Raster and Vector graphics methods. When do we prefer them? [6]

2. Digitize the line with end points A(20,10) and B(3 0,18) using Bresenham algorithm. [10]

3. Clip the line P1P2 with P1(-5,3) and P2(15,9) with clip window having diagonal
coordinate (0,0) and (10,10) using Liang-Barskey line clipping method. [8]

4. Explain the steps required to rotate an object in 3D about a line which is not parallel to
any one coordinate axis. [10]

5. How Geometric tables are used to represent a 3D object? Explain with example. Give
" conditions to generate error free table. (8]

xplam properties if Bezier curve. Find the coordinate at u = 0.2 with respect 10 the

"’55“‘5'»control points (1,1), (4,6) (8,-3) and (12,2) using Bezier function. o (8]
7. Differentiate image space and object space method for visible surface determination.
* Explain scanline method to determine visible surface of object. -~ [8+4]
(1,10,1) ' (10,10,1)
(1,50 k- |
= o
(L,1,-1) \/ (16,1,1)
Find out intensity of light reflected from the midpoint P on scan line y =3 in the above
given figure using Gouraud shading model. Consider a single point light source located at
positive infinity on 7_axis and assume vector to the eye as (1,1,1). Givend =0, K =1,
L=1,1.=10,Ks=2,Ka= Kd=0.8 for use in a simple illumination model. [12]
9. What is OpenGL? Explain Callback Function. [4+2]

£ 2 X3
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Calculate the size of frame buffer requ1red fo store a 640480 B and W video of length 5

minutes without compression. [4]
Discuss the Digital Differential Analyzer (DDA) line drawing algonthm in detail. Also
give its advantages and disadvantages. [8+4]

A triangle A (15, 20), B (20, 30) and C (30, 20) lies inside a window (10, 10), (40, 50).
Find the final image of this triangle after transforming into the viewport (0 0), (20, 20).

Show all transformation steps. [8]
Bneﬂy explain various pro;ectlons‘? Find the new coordinates of a unit cube 90° rotated :
' r.about an axis defined by its endpomts A (2,1,0)and B (3,3 1. - - [3+7]
Explaln vertex, edge and surface table using a suitable example. What are the: guldelmes
. to generate error free table? : - [5+5]
- Explain about parametric Cubic curve? What is Bezier curve? Explain its propertIes [ 2+3+4]
Discliss back face removal algorithm? Describe its limitation. ' i [8+2]
s Compare Gouraud shading and phong's shading in detail. : [9]
Why Open GL required? Explain call back function. [8]

ok ok
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1. Differentiate between vector and raster scan systems.A 4 O [4]
2. Derive and write midpoint algorithm for drawing a circle. - [5+5]
3. What are the different steps of two dimensional world to screen viewing transformation?
Describe with matrix representation at each steps. R
4. Obtain the end points of the line that connects Pl(O,liO) and P2(130,5) after cohen-
sutheland clipping. The clip window has the following parameters. - 5]

v :'_?m)m —0, YO =0, X0y =150 and YOz =100

- Describe three -dimen'sional*vievdng‘ pipelining. Derive the transformation: matrix for

““parallel projection. | B fum— S
_ 6. Explain about parametric cubic curve? What is a Bezier Curve? Explain its properties
. with examples. - [2+6]

. ~Explain boundary representation technique ‘to represent three dimensional objects with

- guitable example. A . 8]
8. Compare object space method with image space method. Explain, How Back-face
detection method is used to detect visible surface. Also explain z-Buffer method. [2+4+4]
9. Define and explain the term ambient light, diffuse reflection and specular reflection with ,
appropriate mathematical expressions. - 7
10. Explain the method of Phong shading for polygon rendering. \ - M
11. Explain about Open GL and call back functions. (6]

*kk
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o
%

endpoins (5, 130) and (50, 5) in a rectangular window with (10, 10) and (100, 100)
q |

ing? Write its matrix representation. A unit length cube with diagonal

ng through (0,0,0) -and ‘(1,1,1) is sheared with respect to yz place ‘with ‘the ‘shear
onstants =2 in both directions; Obtain the coordinates of all the corners of the cube after

~shearing. [2+8] - = " . DR TP S

5. Explain about parametric cubic curves, What do you mean by Bezier Curve? Explain
o properties of Bezier curves. , S ,

~ polygon table? | ” ‘ . - [4+4]
7. Outline the Z buffer algorithm. List the 'advéntages and disadvantages of the z-buffer
algorithm. . [6-+2+2]

|
i
4

J—
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" Derive the Bresenham's decision parameter to draw a line vmoving' from left to right and

having negative slope. State the condition to identify you are in the second region of the
ellipse using mid point algorithm. e _ -

Write down the condition for point clipping;"‘ ind the clipped fégion in wmdow_ of
diagonal  vertex (10,10) . and (100,100) for line P (5,120) a_nd P, (80,7) using

Liang-Barsky line clipping method. _ » . [2+8]
3, Fmd the transformation mattix the transforms that rectangle ABCD whose center is at o
'(4,2) is reduced to half of its size, the center will remain same. The co-ordinate of ABCD
' are' A(0,0), B0, C(8,4) and D(8,0). Find Coordinate of new square. Also derive the
- transformation matrix to convert this rectangle to square. - B 11
4. Listoutthe properties of Bezier curve, What is order of continuity? Explain. T - [8]
5Explam the significance of spatial orientation of a surface and ~polygbn tables. Explain. - -
.. with example. PR - e R L
6 Comparc Z-buffer and A-Buffer algorithm. Also write algorithm to find visible surfaces . -
__ using scan-line method. R o B Dt o o[y
7. Explain the general illuminatioh model. How thls model is used for rendering by »ﬁging i
gouroud shading. ' o 2 - [7+7]
8. Write short notes on: . ' o K g [5+,5]V

a) Raster scan display o
b) OpenGL . v o '

ok
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Consider a raster scan system having 12 inch by 10 inch screen with a resolution of 100
pixels per inch in each direction. If the display controller of this system refreshes the
screen at the rate of 50 frames per second, how many pixels could be accessed per second
.and what is the access time per pixel of the system? _ [4]

What is scan conversion? Derive the Bresenham’s decision parameter to draw a line with
negative slope and /m/>1. - [2+8]

_ Given a clipping window A (10, 10), B (40,40), C(40,40) and D(10,40). Using
€O

hen-sutherland line clipping algorithm find region code of each end points of lines
2, P3P4 and P5P6 where co-ordinates are P1 (5,15), P2(25,30), P3(15,15), P4(35,30),

8) and P6(40,15). Also find clipped lines using above parameters. [10]

)

Perform totation of a line (10, 10, 10), (20, 20, 15) about Y-axis in clock wise direction
yy 90 degree. Explain about vector display. ‘ - [6t4]
5. Derive the equation for cubic Bezier curve. Also write down its properties. (8]

6. Eﬁéplain how the 3D object is represented using polygon table representation technique?

g

Explain any one technique to calculate the spatial orientation of the individual surface
component of 3D object. _ [4+4]

Describe scan line method to find visible lines with example. [10]

8. Under what condition(s) flat shading gives accurate rending? Mention the disadvantage of

intensity interpolation technique and explain Phong shading with necessary mathematical
caleulation. Explain the diifuse reflection [3+1+6+4]

Why GLUT is implemented in OpenGL? Explain OpenGL syntax to draw a
parallelogram having verticals (0.0, 0.0), (1.0, 0.0), (1.5, 1.2) and (0.5,1.2). [2+4]

XL
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. How much time is spent scanning across each raw of pixels during screen refresh on a '

raster system with resolution 1024x768 and a refresh rate of 60 framesper second? [4]
Mention the disadvantages of DDA method. Write the complete Bresenham’s. line

~ drawing algorithm and using midpoint circle drawing algorithm calcilate the co-ordinate

10.

on the first quadrant of a circle having radius 6 and centre (20,10) [2+4-+4]
State the conditions of point clipping. Perform clipping operation for the following using

Liang Barskey line clipping algotithm: [2+6]
) C‘.lipping window: (Xmin, Ymin) = (2,5) and (Xmin, Ymin) = (35,50) :
Line: (x1, y1) = (-2,2) and (x2,y2) = (45,40). el ~‘ |
e beﬁne ~window ‘and - view port. Describe three  dimension windows to view port
u ‘transformation with matrix representation for each step. Derive. oblique projection matrix
- with necessary assumptions. ~ il o S [1H4ST
." Define Hei:_mite Interpolation in defining-a curve. Use it to find the blending function of a
- parametric cubic curve in 2D graphics. | RPN E S [2+6]
Describe polygon, Vertex and Edge table of polygon: How these terms are important in
computer graphics. . , - {8]
Describe z-buffer method for visible surface detection in detail. State its limitation and |
recommended method that addresses it. _ , [7+3)
Calculate the total intensity using phoﬁe: secular reflection model by considering all type -
oflight sources. I8
Compare and Contract between Gouraud and Phong Shading Model. R 81
Write short notes on: [3x2]
a) Call back function v
b) Open GL

Fokg
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1. Derive decision parameters for midpoint circle algorithm assuming the start position
as (r, 0) and points are to be generated along the curve path in counter clock wise order.
What is symmetry property? [8+2]
2. Explain the two dimensional viewing pipeline. Derive the 2D transformation matrix for
scaling with respect to an arbitrary fixed point. [4+6]
3. How can you perform three dimensional rotations of an object about some arbitrary axis?
Explain. (8]
4. What is Geometric table? Construct a Geometric table for considering an object having 3
- surfaces fortned from 6 vertices and 8 edges. [2+6]
. 5 HQW can you model a curved surface using polygons only? Explain the use of polygon
. tables for boundary representations. [3+5]
S 6. What is the difference between object space method and image space method for visible
. surface determination? Explain the Z-buffer method for visible surface determination. [3+7]
{% 7. ‘Explain the Phong illumination model for specular reflection. [7]
8. Explain the Gouraud Shading intensity-interpolation scheme for polygon-rendering. (7
9. Why open GL required? Explain with examples. [6]
10. Write short notes on: . [2x3]

a) Applications of computer graphics
b) Two-point perspective projection

ok %k
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Define instrumentation. Imagine you are designing an automated greenhouse system.
Explain how a closed loop microprocessor-based system can control the temperature and
humidity in the greenhouse efficiently.

Design an interfacing circuit to set up bidirectional data communication in the master-
slave format between two 8085A microcomputers. Use the 8255A as the interfacing

device between the master and the slave microcomputers. Write necessary program to
sransfer a block of data from master to slave. Also, make flowchart of the master and

slave program.

a) What are the advantages of serial data transmission over parallel data transmission?
Differentiate between asynchronous and synchronous data transmission.

b) Explain null modem connection.

Show the interfacing circuit diagram of an 8-bit ADC using status check I/O method.
Generate the addresses/words for START, DR (Data Ready) and Reading data from

[4]

~[10]

[2+2]
[4]

ADC. Write subroutine to accept data from ADC and store in memory. [3+3+2]

a) Suppose you have designed a data logger system for your agricultural farm which are
located at 3 different cities Pokhara, Biratnagar and Mustang. You need to log rainfall
information, win speed, humidity of soil and temperature from these 3 farms and
transmit to your office in Kathmandu. Draw a complete block diagram for this system
listing out the hardware needed, and suitable transmission technique.

b) Listadvantages of digital communication system over analog communication system.
a) Explain the general rules for a circuit design in terms of grounding and shielding.

b) An op-amp. circuit is receiving noise interference from a nearby digital switching
circuit. The digital circuit switches logic levels between 4.5 V and 1.0V within 10 ns.
Tts current changes from 0 to 10 mA within 100ns. What type of noise coupling has
occurred in this scenario?

a) What are the different measures of making a fault tolerant electrical circuit? Explain
in brief.

b) Why we need impedance matching in circuit design? Explain.

Describe the different terminologies used in routing signal traces for designing a
commercial circuit layout. .
a) Compare prototyping and spiral model.
b) Define embedded and real-time software. What is white box testing and black box

testing?
Draw the complete block diagram of the industrial process control involved in your case
study. Explain what were the shortcomings/flaws in the existing design. What changes
did you recommend for making it more cost effective and more automated? Explain the
benefits that the management would achieve after implementing your design. Mention the
probable problems you might face after system implementation.

gk

[4]
(2]
[4+4]

[5]
B3]

(8]
(4]

[4]

[12]
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One thing that is common on embedded real time systems is they include some type of
processor. They range anywhere from serial program input devices to a full-fledged PC
on a chip or board. At some point you need to decide on the type of processor to use. As
an engineer, how, can you choose it? Are there any rational reasons for picking one over

" gnother, Or all the selection is based on personal bias? What are the situational factors

imposing the selection of a micro-processor or micro-controller for a design? Discuss in
brief. :

Figure shows an interfacing circuit using 825 55A in Mode 1. Port A is designated as the
input port fora keyboard with interrupt 1/O and Port B is designated as the output port for
a printer with status check /0.

a) Find the port addresses by analyzing the decode logic.

b) Determine the control word to set up Port A as input and Port B as output in Mode 1.
¢) Determine the BSR control word to enable INTEA.

d) Dcterminé the masking byte to verify the OBF" line in status check I/0.

) Write subroutine to accept character from keyboard and send character to printer.

R

PG, F——" » 1BF, To Keyboard

%l

-~

Lo nrmasiswon

a1 \/ _ s
""" PG, [ INTR, 8085 Interrupt (RST 6.5)

g255A ] .
LaRGy Ae— ——2 OBFy To Printer

PG, [ ACKg From Printer

To Parallel
Printer

a) Describe the various error detection techniques used in serial data transmission.

(4]

(2]
[2]
(1
(1)
14}

B3]




b) What are the problems that might occur when you attempt to connect together two |
‘RS'231 device whick are both configured as DTE. How can you solve this problem?
Explain in brief with a suitable diagram. S ' Gl [5]
4. Provide examples of A/D and D/A interfacing applications in real-world sceﬁarfios;
- Design an interfacing circuit diagram for an 8 bit ADC using interrupt: Explain it with the ‘
suitable program. :“ e T o 2]
.- a) Discuss in brief why digital :communication system is p'refe:rred"'over‘ ‘analog '
~ communication, AR S BT | ' L [4]
b) What is a data logger? Explain its application. SEUNTEL R ST St T )
. a) ‘What is ESD? Mention some ideas how we can reduce the cha‘n,;'ié of ESD in our
 workplace. R I B RIS A T TR o [4]
'b) Explain the term energy coupling in an‘electrical:f‘(:i‘r'cuit.“ Describe about inductive X
. coupling with remedies. o S AN A
7. a) What do you mean by reliability in a circuit design? Discuss Thow the reliability can be-
. achieved by incorporating fault tolerance methods. | N
b} Discuss about FPGA, (Fiéld Programmable Gate Array). - B R
8. a) How are the components placed in a circuit layout? L I 4] o
b) List any four methods of pfeventiﬁg ‘cﬁrc“)‘sstalk‘with‘ i1ec-esséiy diagrams, [4]
9. Good design -and programming ptécﬁCSs can m'ak‘e programs ‘more - readable and i
- understandable. How can this be achieved? Explain in ‘detail. = R |
10. Explain the ccntrélme'chanism of the industrial process control sysfam involved i‘n‘:yo‘ur,,‘ ‘
- case study with the help of block diagram. What was your recommendation for further
improvement of the current system? Explain why the management should implement
your recommendation. Do you foresee any problems after implementing this confrol
system? G e e S T 1
1‘ :
i
|
l‘ .
o
iy
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

a) Describe the various PC interfacing techniques while interfacing an /O devices.

b) Draw circuit diagram of an interfacing circuit controlling one 4KB RAM and one
4KB ROM assuming base address 4000H.

A microprocessor kit has an onboard 8255. Interface to the 8255 eight single-pole-
double-throw (SPDT) switches numbered So to S; and a seven segment common anode
LED display. Draw the complete circuit setup. Define clearly the functions of all ports.
Write a program to initialize 8255. Detect a switch closure and display the value of the
switch number on the LED display. '

a) Ilustrate digital data transmission using modem and standard phone lines.
b) Explain Check Sum error detection technique with suitable example.

Why do we need digital to analog conversion? Design an interfacing circuit diagram for
an 8 bit ADC using status check. Explain it with the suitable flowchart and program.

a) What are the components used in Data Acquisition system? Explain with necessary
block diagram.

b) Explain Bluetooth protocol architecture with suitable block diagram.
a) Talk about inductive coupling in short.

b) Explain Ground Loop mechanism and also discuss the elimination of the ground loop
issues with suitable diagram.

Any circuit design must be capable to provide the high speed and Tow power
performance. Discuss various terminologies in detail to achieve the above witnesses in
fair design.

What are the general rules for placement of components in a circuit? Describe grounding
in terms of circuit layout.

What do you mean by software reliability? Explain prototyping model for software
development.

What have you learned from case study? Draw the complete block diagram of the
industrial process control involved in your case study. What are the critical factors
effecting the production you have noticed in the visited industry and what measure you
can suggest for the same? What problems you might face after implementing your
suggested process control system?

wadesk

3]

[3]

[2+6]

4]

(2]

[4]

[6]
[4+2]

[2+6]

(12]
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Candidates are required to give their answers in their own words as far as practicable,
Attempt All questions. _

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

. a) Define a microprocessor based instrumentation system. Differentiate between open

loop and closed loop microprocessor based instrumentation.
b) Describe direct MEemory access.

Design an interfacing circuit to set up bidirectional data communication in the master-
slave format between two 8085A microcomputers. Use the 8255A as the interfacing
between the master and the slave microcomputers, What will be the port addresses and
control word. Write necessary program to transfer a block data from the master to the
slave along with its flowchart diagram. ‘

- a) Explain how communication takes place between PC (DB9 port) and printer (DB 25

port) using Null modern connection,
b) What are common USB packet field? Explain different USB packets.

Interface a suitable DAC using 8255 PPI to an 8085 microprocessor to generate a square
wave oscillating between 0V and 5V having a frequency of 1 KHz, Describe the
interfacing circuit along with the necessary program. ’

List the characteristics of Bluetooth. Explain the components of data logger with the help
of block diagram. ' :

Describe any three mechanisms of noise coupling. Explain briefly on prevention of noise
coupling,

Write an importance of decoupling, ground bounce, cross talk and impendence matéhing
in designing circuit.

What are the different types of boards for electronics protbtyping? List out each circuit
boards characteristics.

Explain about Embedded and Real Time Software used to run and control various modern
instruments. As an instrumentation engineer, discuss the different approaches of coupling
and cohesion technique to define tasks and design an integrated module.,

10. Case study is related to the basic measurement requirements, accuracy and specific

hardware employed environmental conditions under which the instruments must operate,
signal processing, transmission and output devices. Regarding your case study visit; draw
a block diagram of the existing control'system and mention. the problems found in the
existing system. You should also draw an interfacing diagram for solving the problem
with discussing merits and demerits of your recommended system in terms of cost,
manpower and plant automation. '

Kok

[1+4]
[3]

[10]
[4]
[3+3]
[8]
[2+6]
[3+3]
[6]

244

[12]



Examination Control Division Programmc_a_‘l
|
i

'NENENE N

[

TRIBHUVAN UNIVERSITY ' Exmj‘"““‘""'n

INSTITUTE OF ENGINEERING  Level BE

BEL, BEX, BCT

2079 Baishakh Year / Part

o/l Time 3hrs.

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary. '

 What are the basic features of MBI system? Compare open loop and closed loop

microprocessor based system with suitable examples.

8255 is to be operated in mode O. Port A and port C upper are designed as output for
LEDs and port B and port C lower as input ports for DIP switches. Address line Al15 is
cornected with €5 of 8255 through an inverter.

a) Draw the complete mapping diagram.

b). Determine the port addresses.

¢) Determine the control word.

d) Write a program to read the DIP switches and display the reading from port B at port
A and C lower at port C upper.

a) Show the interfacing circuit of TTL logic with RS 232, appropriate line drivers and
line receivers.

b) Describe the enumeration process in USB 2.0 appropriate flow diagrams. Compare
and contrast between USB device and host interface chips and list three examples of
each type.

Consider yourself as a fluid dynamic engineer, who has been assigned the task of
designing a hardware circuit that keeps a gas chamber under standard temperature and
pressure (STP) conditions. The circuit should be an MBI system, an 8255 PPI, two 10-bit
ADCs and appropriate temperature and pressure Sensors that constantly monitor the
pressure and temperature inside the gas chamber. An alarm LED should be lighted to
notify the operator when either the temperature exceeds zero degree Celsius or the
pressure exceeds hundred Kilopascals. Calibrate your temperature and pressure Sensors
accordingly. Sketch your design, show the necessary control words, and draw an
appropriate flowchart to show the logic of your software algorithm.

Describe the Bluetooth network topologies. Explain the characteristics and application of
data logger.

6. Define grounding and shielding. Explain inductive and capacitive shielding mechanisms.

7. Explain the different types of transmission line issues that should be considered while

designing the high speed circuit.
a) Discuss the general process of creating a PCB with appropriate figures.

b) Why is routing signal traces important during circuit layout? Explain the factors that
. need to be considered while creating a signal trace.

a) What do you mean by embedded and real time software? Discuss the software model
suitable for your academic project.

b) What are good programming practices? Discuss the nature of bugs and preventive
steps to minimize it.

" Subject: - Instrumentation I (BX60)

[2+6]

(2]
(2]
(1]

(31

[3]

[4+3]

(8]

[4+4]

[2+4]

(6]
(3]

[1+2]
[4]

[4]
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Candidates are required to give their answers in their own words as far as practicable.

Attempt AUl questions.
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

1. Define instrumentatioh system. Compare status check 1/0, Interrupt driven /O and DMA.

Design an interfacing circuit to set up bidirectional data communication in the master-
slave format between two. 8085A microcomputers. Use the 8255A as the interfacing
between the master and the slave microcomputers. What will be the port addresses and
control word. Write necessary program to transfer a block of data from the master to the
slave along with its flowchart diagram.

a) Explain simplex; half ;dﬂ:;:;;plex and full duplex operation of RS-232 serial standard.
b) Describe different typesof USB protocols along with the common USB packet fields.

Explain the principle ki;n*io_l“%'/ed while interfacing an 8-bit ADC using interrupt; including

suitable block diagram, bré@ess flow diagram and necessary ALP subroutine.

List the major characteristics of Bluetooth, Draw the block diagram of data acquisition
system and explain each block. :

Explain the principle‘ of 'lvfenergy coupling. Describe about capacitive coupling with
remedies. csE _

Discuss and differentiate between different types of fault tolerance schemes used in the
purpose of circuit design.

8. Explain ground, returns and shields in the context of circuit layout.

10.

a) Draw the complete block diagram for prototype model in software development
process and explain its component in brief.

b) Write about White box testing and Black box testing.

Draw the complete block diagram of industrial process control system involved in your
case study. Explain why you want to implement this control system over existing one in
terms of cost, manpower and plant automation. What problems you might face after
implementing this control system.

ko

[2+6]

[9]
(4]
[6]

(8]

[3+5]

(6]

[6]

(6]

[4]
3]

[12]
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. a) What is the rationale behind using a microprocessor in instrumentation systems?
Describe two situations where an open-loop MBI system performs better than a
closed-loop MBI system, illustrating your answer with block diagrams. [1+3]

b) Describe the DMA active and idle cycles with appropriate figures. Provide at least
five disadvantages of using DMA controllers. [2+2]

2. Draw the circuit diagram to interface 8255A PPI with 8085 microprocessor at base
address BOH. Write an assembly program that deterrnines the addition of contents of port
A and port B and display the result in port C. Use appropriate control word to initialize

the 8255A. - [3+5]
:3..a) Define bit rate. and - baud rate, - Determine a -character transmission rate using
.- . - .asynchronous fseria-l*data'transfer‘ method at baud rate 9600. Suppose - a character has
7 bits data, one bit start bit, two bits stop bit and none: parity. Calculate the time
required to send a word: Engineer. [5]

b) Describe the problems occur when you try to connect RS-232 devices that both are -
configured as DTE. How this problem can be resolved? [5]

4. What are the parameters to characterize ADCs? Design a circuit to interface ADC0808

with 8085 microprocessor using 8255A PPI. [2+6]
5. a) Draw the block diagram of a digital transmission system that can be used to transmit
analog as well as digital data Compare and contrast analog and digital transmission
techniques with at least five distinguishing characteristics. [2+2]
b) Design a data logging and storage system that is capable of receiving and storing
signals from optical fibers, satellites and Bluetooth devices. Provide the block
diagram of the overall system, which should show how messages get transmitted over
the three transmission schemes and hqw the logger receives them. 4]
6. How ground loopvcan be prevented? Explain the Electromagnetic coupling. : [6]
7. Explain ground bounce, decoupling and crosstalk in the context of circuit design. [6]
8. What are the factors that need to be considered while routing the signal traces in circuit
layout. How do you avoid crosstalk while making layout of the circuit? [2-+4]
9. What are the different phases of bugs in software development? Explain the different
+ types of techniques used for software testing, [3+5]

10. Draw the complete block diagram of industrial process control system involved in your.
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2) Explain the basic modes of data transfer techniques available between microprocessor

and peripheral devices. :
b) Mention the features of Microprocessor Based Instrumentation system.

Port A is to design as the input for a keyboard in interrupt driven /O and Port B as the
output for a printer in status check /O using mode 1 of 8255 with 8085 microprocessor as
shown below: -

a) - Find port addresses by analyzing decoding logic.

b Deterrnine the coritrol word to set up port A as input and port B as oufput. |
' ¢) Determine the BSR word to enable INTEA. .
 d) Determine the masking byte to verify the OBFjg line.

&) Whrite main program and a read and write subroutines 1o accept characters from

3.

keyboard and to send them to print.

+5V %
Ll

Do ™ Dy Vee GNDPM portA  From Keyboard
' . ) PAo
Bus - Ipe »
£ PCs /\STB From Peripheral
A'I ’ b TBF . .
Ae = PCs ‘__l]g;;. To Peripheral
ﬁ: * PC;. | IN1RA 2085 Interrupt (RST 6.5)
A3
A2  OBF
; B .
‘ Ay Al By ___,,_,_.-a To Printer
Ag Ay ’ PC, ;EE& From Printer
TOR '
- PB; "= ™ ToParallel
10w Port B ‘ Printer
PBo ,..-——-—//
RESET - - [
ouT L

&) Explain the Null modem with and without handshaking mechanism.
b) Explain Cyclic Redundancy Code with suitable example.

5]
Gl

©o1

(5]
14]



4,

9,

Design the interfacing of 1408 DAC with an output port of address AF H for 0v to 10y
-~ range. Note that take appropriate values for resistors and capacitors. ‘
5. '

transmission scheme?

b) Explain the Data Acquisition system with the khvelp of compact dafa-’l§ggcr.

Explain different types of filtering mechanisms used to redizceconductivc noise écugﬁng
on the basis of frequency, mode and amplitude. ’ ‘ SRR

Define ground bounce and crosstalk in circuit design. List ﬂle‘irlredm'tioi}:. ways.

-a) How ‘can you design the _vcommunicaﬁon systém with satellite as an unguided E

Describe the different terminolbgies used in routing signal’ traces for designing a

‘commercial circuit layout,

Explain spiral SO&Ware development model with its adyan%ages and disadvantages.
Describe cohesion and coupling. SR ' : v L

10. Answer the following questions with regard to your case study.

- &) Describe the existing work flow mechanism of the industrial iristranientatidn system,

b) What are the critical factors affecting the production of existing system and what
 measures you can recommend for mitigating those factors? - .. . -
¢) Design a proposed system using - microprocessor/ microcontrolier, input/ output

devices, interfacing process, communication protocols, data converters and handshake

- signals with neatly labeled block diagram,

d) List out’ gths:jr‘giji;ﬁgmmi'v,',@dvantagf;a;ﬁidﬁt,;t;he;_propcssed?-;:j.ptm;i ermsoftechnel =
+ production rate, quality assurance, cost-benefit and return on investment ROT).
» A L RN

8]

M
{41

fe]
[6}

6]

[543}

(12}
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3

Assume suitable data if necessary.

a) Explain microprocessor based instrumentation system with its block diagram. {51
b) List out the factors to be consider while selecting a processor. 3]

An 8255A PPI card is connected to 8085 microprocessor has system as shown in figure
below in which control word is stored in address of F3H. [143+2+2+2]

a) What are the addresses captured by 8255A PPI card?

© b) Draw the minimum interfacing circuit.

¢) . Write down the control word to initialize the 8255A PPI card.

~d)” Write down the status word format for 8255A PPI card for the system.
“¢}" Write down BSR control word to initialize port A interrupt request.

- INTERRUPT
REQUESYT +
PC3 PAT 3]
pa1le—1R1
pA2 4 R2
pasfe—Ira  pECODED
PAd 14 R4 ° KEYBOARD
PAS fe—1RS ’
PAS |4 SHIFT
‘ PAT 4~ CONTROL
! PG4 }e——1 STROBE
L PCS rlack
820554
Pa0 3380
pa4 b—>|B1
PB2 #{B2 BURROUGHS
£B3 M3  SELF-SCAN
posl—r B4 DISPLAY
pBs}—iBS
PEG }-—PBACKSPACE
pa7 b+ CLEAR
PG Ly DATA READY
po2ie ACK
PCB foemnd] BLANKING
pC7 jor—t) CANCEL WORE
PO
INTERRUPT
REQUEST

3. 'a) What is the importance of RS 237-C in serial communication? Explain the RS 232-C

working principle with its different types of si gnals. [1-+47



b) What is USB? Explain its common packet fields.
4. a) Describe INL and DNL error of data converter with necessary illustrations.

b) With necessary diagram, Explain interfacing of 8 channel 8 bit ADC with 8085’

microprocessor along with timing diagram.

5. @) Discuss analog communication system and mgxtal communication system thh an
appropriate block diagram.

b) Mention the characteristics of Bluetooth. Differentiate bctwcen plconet and scatternet
network topology used in Bluetooth environment.

6. a) What will happen to the electronic circuit connected in smgle point ground system
when operated in frequency greater than 1 MHz? Explain witinecessary illustration.

b) Explain how decoupling capacxtor can be used to suppress the transient current. What
effects do you observe when very large decoupling capacltcr is connected in your
circuit?

7._ a) What is reliability? List out the factor affecting reliability.
b) What are the factors that need to be considered while desxgnmg high speed cu'ctut.
. How do you reduce crosstalk when routmg signal traces on a PCB?

be. 1dent1ﬁed while implementing different types of software testing,

\{*.,IO Explam exxstmv industrial process control system involved in your case study thh
.. necessary block  diagram. Recommend ‘the changes that you deem necessary for the
improvement of overall system performance. Explain why - managemcnt should

iExplain different types of software; bugs that might’ exxst in:software, How: ﬁxcse bugs can

[1+3]
[4]

[5]
8
[4]
[3]

[3+2]

- [1+2]

B3]
M

NG

o ‘implement - these: changes. What ' are the probable: problems you might “face aﬁer S

‘ 1mp1em«=ntatzon of your recommended system?
Kk
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1. a) Define closed loop MBI system with suitable example. {2}

b) Among full or partial address decoding, which method of address decoding do you
choose while interfacing memory device? Give reasons with suitable example. [4]

2. Interface a parallel bus centronics printer with 8085 microprocessor using 8255A in mode
1 output configuration.

a) Draw the necessary interfacing circuit required for this purpose using 8255 PPl in

handshake mode. [3]
b) Determine port address as per your chip select logic. 2]
¢) Determine the control word required for printing operation. 21
d). Draw the timing waveform for transferring data to the printer. [2]

N Write an ALP to print characters whose ASCII code is available in memory location
- from 9000H. [3]

3. a) Explain the transferring of serial data using asynchronous transfer. One character is
formed with 7-bit ASCII code, 1-bit start, 2-bit stop and 1-bit parity. . [4]

b) Describe up to date USB standards. Differentiate different USB data transfer
mechanisms with suitable example of each. [6]
4. a) Explainthe interfacing technique of 12-bit DAC to 8-bit Data bus. [6]
b) Explain different types of errors in ADC & DAC. (41

5. Explain Bluetooth network topology in detail. Why optical fiber has high demand in the
field of communication. [4+2]

6. Explain different types of Energy coupling mechanisms with suitable example of each.
How can a circuit be protected from ESD? [6]

7 What do you mean by reliability in a circuit design? Discuss how the reliablity can be
achieved by incorporating fault tolerance. )
8. a) What is PCB? Write down the advantages of PCB. [1+2]
b) How do you reduce cross talk when routing signal traces on a PCB? (3]

9. Define roll back recovery with suitable example. Explain the spiral model software
development cycle. [2+4]

10. Explain your industrial visit carried out on your ¢ase study in terms of existing system
circumstances, problem identification and .analysis, recommendation plan, requirement
and feasibility analysis of the recommended plan and rollback plan if necessary. Also list
out the different advantages of the proposed plan in terms of technology, production rate,
quality assurance, €O st-benefit and return on investment (ROI) for the particular industry. [12]

*kk
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10.

a) Identify the address captured by the card M
" b) Determine the necessary control words 2}
¢) Draw the schematic interfacing circuit 2]
d) Write a program to perform the operation ; - [3]
a) What is the importance of RS232-C in serial communication?xDete‘rmine the time
~ required to transmit a string: “Life is beautiful.” ‘using asynchronous serial data
~ transfer method in baud rate of 4800 Baud. Suppose a character has 7 bits data, one
bit start bit, one bit stop bit and one bit even parity bit. ‘ [2+4]
b) Differentiate between USB 1.0 and USB 2.0. - ) ‘ 1]
Interface a 10-bit DAC with 8255 PPI and 8085 CPU running at 2 MHz. Write an ALP to
generate a triangular wave of frequency 500 Hz using the same interfacing circuit. The
amplitude of the triangular wave should be +5V. : ' (8}
a) ‘In satellite communication the uplink frequency and downlink frequency are
different. Why? Explain the Blustooth network topology. [1+3]
b) Compare data archiving and data storage. With the block diagram describe the
characteristics of data logger. , [1+4]
Explain different types of filtering based on frequency mode (common and differential)
and amplitude (surge suppression). | : (6]
While selecting a processor for an embedded system product, you have to specify the
performance, number of peripherals functions, memory and tool support to determine the
appropriate processor for the product. As a system designer, provide a technical
explanation for each of these factors required to achieve the proper functional design. [6]
What are general guidelines to avoid the crosstalk while routing signal traces on Printed
Circuit Board? What are the problems due to impedance mismatch? [4+2]
What is software reliability? Compare waterfall and prototyping model. Describe
Embedded and Real Time Software. [2+3+3]
Answer the following questions with regard to your case study. '
a) Designa proposed system using microprocessor/microcontroller input/output devices,
interfacing process, communication protocols, data converters and handshake signals
with neatly labeled block diagram. ' s T (6]
b) Mention different types of problems that might occur after implementing the _
[

Candidates are required to give their answers in their own words as far as practicable.
Attendpt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

a) What do you mean by interfacing? A RAM chip of 512 bytes is given for interfacing
with 8085 microprocessor system. Design an address decoding hardware for the same.

b) What is an interrupt driven data transfer? Explain the operation of interrupt driven
data transfer with flowchart of interrupt subroutine and main programme sequence.

A/D converter requires signal to start the conversion and indicates with the end of
conversion signal. 8255A PPI is interfaced with 8085 microprocessors at 80H.

Microprocessor reads 8-bits O/P data of the ADC at port A and display the same data to
eight LED’s connected at port B of 8255A. State any assumptions made.

recommended setup and probable mitigating factors to overcome these problems.
: kR

[1+3]

[1+5]
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a) Describe various well known techniques while 1nterfac1ng an I/O device with a
- personnel computer system.

b) Differentiate /O mapped I/O and memory mapped I/O with suitable examples. How

can you generate I/O mapped and memory mapped signals usmg 10/M, RD and WR
signals? . .

Explain ‘the’ dlfferent schemes of parallel data transfer with suitable timing diagram.

‘Explain the func‘uonal block diagram of 8255A PPI with neat diagram.

a) Describe the various error detectlon techniques used in serial data transmission.

b) Explain the functions of USB Host, USB Hub and USB Device. Dlscuss different

packets used in USB protocol.

‘What are the different types dynamic errors in ADC and DAC? ‘What will be the control |
word for mterfacmg as shown figure below? Also write the subroutine’ program to read

the dlgltal data from ADC P

s.ﬁzﬁ AL
RD .

ii ¥ 3¢ ,.k A & S

AT

Expiam the advantages of opt1cal fiber over copper w1re‘? Explain each block of data
logger. .;

a) What are the dlffelent noise coupling mechanism?

. b) How can you reduce the conductive noise coupling? Explam in detail.

What are general approaches of establishing requirements for circuit design? What are the
two factors that drive reliability of a product? :
Poor cireuit layout and signal propagating principle may cause many problems in the

circuit opération, manufacturing ease and probability of de51gn errors. What factcns will
you consider while routing the signal traces on PCB.

‘Explain Prototyping Model for software dwelopmem in brief. Explain different phases of

introduction of bugs in software.

10. Describe thie dlfferent p100essmg plams that you have siudled in case study ‘With neat

impr ove ﬂle performance of the QVE:I all syotem

ek

[3]

[5]

[4+4]

[3]
[5]

[4+6]

[2+6]

[3]
[3]

[442]

[6]
[3+5]

[12]
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v Candidates are required to give their answers in their own words as far as practicable.

v Attempt All questions. | E
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v Assume suitable data if necessary.

(1) Ifshespecdiot }/qfdjyicgés;go not mgtch the spegd, of the microprocessor, what typés of data transfer techniques are
u;ed?«@mbe@em ‘ﬁgth‘hecessary block g'atgs an® control signals. (6]
‘4 T Y - g

: e o f ey ’ .

(2) A micrgprocessor kit has an onboard 8955 1herfacedto the 8255 eight single-pole-double-throw (SPDT) switches
numbered SO to S7 and a seven segment common anode LED display. Draw the complete circuit setup. Define
clearly the functions of all ports, write a program {0 initialize 8255, detect a switch closure, and display the value of

the switch number on the LED display. [8].

(3)- (a) Explain the design of a USB to RS-232 adapter with the aid of a neat circuit diagram, appropriate voltage translation
- chips, and necessary handshake/control signals. {6}
(b) What is the time required for transmission of a character with one start bit, seven data bits, one parity bit, and one’
stop bit with 1200 baud? ‘ , - 21
(4) The data converter that is being used in your project is suffering from differential nonlinearity and harmonic

distortion. Instead of purchasing a new.converter, you are required to use the defective converter. Discuss technical
measures that can be implemented to mitigate the aforementioned errors. {6

(5) Signals from three different transducers need to be recorded in a data logger. The analog signals supplied by the three
transducers are dual polarity (- 50 mV to 50 mV) having frequencies of 5 KHz, 10 KHz and 15 KHz. Explain the

design of the following stages of the data logger: , g
(2) Input scanner stage of the data logger such that it can appropriately sample the incoming signals 31
(b). Signal cbnditi%ger stage if the 8-bit ADC used inside the data logger accepts only positive polarity signals
1+, ranging fi ifi 0 volts to 5 volts. : : (3]
o PR : )

%e%h_anism of«tﬁ?ﬁg line noise with the aid of chokes. How does a choke differentiate between the

eeds to pass afftifghe noise that it needs to suppress? Describe the circumstances where chokes are

ler noise ﬁlg@ approaches. ' (8]

s Pwhat are some general technical dilemmas faced by engineers? Explain how an

v

engineer can arri al solution given the requirements of a customer? : (8]
‘ (8) (2) Inamulti-layer PCR, describe how grounding is performed and hc'Jw.coup!ing amongst the layers is minimized: 4]

(b) A faulty computer motherboard has severe clock jitter. The crystal producing the clock pulses is functioning
properly, but clock signals arriving at various motherboard chips suffer from jitter. Discuss the source of the problem

and provide some remedies. [4]

(9) (a) Discuss the shortcomiﬁgs of existing software development models, and suggest measures to overcome them. 81
(b) The testing time for software cannot be too long, yet software needs to be thoroughly tested before it can be

commercialized. Explain how this paradox is overcome in a real-world software development environment. (51

(10) Answer the following questions with regard to your case study:
(a) Discuss the main architectural differences between the existing system and the proposed system. [2]

(b) Does your proposed system use a microcontroller or a microprocessor? Justify your choice, and make a neatly [3]
labeled block diagram of your proposed system.

(¢) In your proposed system, explain in detail the interfacing process of peripheral devices with the microcontrolter or (5]
microprocessor in terms of data format, data rate, data converters, communication protocols, timing diagrams, and
handshaking signals. ) :

(@) List the technical drawbacks present in your proposed design. 2]

feokok
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. a)-

b

10.

Define | Microprocessor Based Instrumentation System. Explain, with suitable
 example, why microcomputer is an important consideration in instrumentation design.
Lo What are the basic features of microprocessor based instrumentation system? [1+2+2] -
~ b)" Explain the interrupt driven data transfer scheme. - R . [3]
a)' List out the technical benefit of using 8255 PPI in MBI system. Explain PCI bus in
" brief. - [2+2]
b) Explain how the base address of 8255A is changed with change in address lines of
_ 8085 connection with 8255A? ' - [3]
.a) : e}é’cribe the functions of RS-232C signals used in handshaking. Why RS-422A can, .
transfer data in longer distance and at higher rate than RS-232C? _ [1+3+1]
b) Explain USB-OTG in brief. Discuss the types of data packets in USB protocol. =~ - [2+3]
a) Why analog signals need to be transferred to digital? What are the errors associated,. .
wnh ADC and DAC? , : ' O [143)
" b) Explain the way you can interface a 10-bit DAC with 8085. 4]
a) Explain the characteristics of data logger. [4]
Explain the Bluetooth network topology. | [4]
a) How can you protect a circuit from electrostatic discharge? ; 12]
b) A new model sports car had a disconcerning problem: 'occasionalliht'hé dashboard
lights would all illuminate simultaneously. Two service calls later, replacement of a
wire hamess for the spark plugs solved the problem. Explain what the coupling
. mechanism was and how it can be reduced? | ’ o [6]
Kathmandu Milk Supply Scheme has plannéd to automatize the milk refilling process. As -
an engineer, what would be your design considerations to reduce the probability of failure
of the system? : o A | (5]
.. What is crosstalk? Explain the guidelines for low power design. ' o [1+5]
Explain the approach for good programming practice. What are the basic criteria for
selecting a company for purchasing reliable software? ‘ [4+4]
Discuss the current control mechanism of the industrial process control system involved
in your case study with the help of block diagram. What was your recommendation for
further improvement of this system? Explain why the management should implement
your recommendation. Do you foresee any problems after implementing this control
system? ‘ - ' [12]

EETT
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Assume suitable data if necessary.

a) Explain the features of microprocessor based nstramentation system- 31

et

b) Differentiate betwéen open loop and closed loop instrumentation systém along with :
block diagrams. , (5]

. Assume that your group has decided to make microprocessor based instrumentation
system for an lce Cream Factory using an 8255 PPI card at base address 5000H in

- memory mapped /O mode for controlling purpose. You need to measure pressure .
 temperature of a manufacturing plant. ' Uﬂﬂﬂ*‘ﬂ

2 q) 'L_ist out the collected documents and components- ‘
- ii); List out different signals you need to derive and or can be directly conmected to your

E interfacing circuit.
i} Draw minimum mapping circuit for above system
iv) What are the addresses captured by your card? Generaic the control word for the
. system ’ o ~ ‘
v) Write a program module for measuring temperaure and control if the temperature is:
pot in the range. Assume suitable data if necessary- o

3. a) Explain why system that uses the RS 422A can transmit data over longer distance and
at higher baud rate than Rs 232C and RS 423A. R

b) The fundamental clements of communication on the USB data Bus is 2 packet.
Discuss various types of packets used in USB protecol.

4, a) Why analog signal needs to be converted to digital? What are the selection criteria for

selecting ADC? | | | [2+2]
b) What are the characteristics of ADC and DAC? ' {41
5. a) What is spread spectrum frequency hopping in Bluetooth? Write the application of
Bluetooth. . , ! ' B [1+2]
b) What is data logger? Explain the operation of data logger along with jts block
diagram.

6. How inductive noise 18 introduced in electronic system? Discuss the shielding mechanism '
for capacitive coupling. [3+3]

7. Establishing requirements is the most difficult part of circuit design. What could be the
basic - tips and thoughts for setting requirements towards selecting the appropriate

teckmology which help youto achieve anew circuit design? | 6}



8. Write about the factors ‘we should consider while doing component placement. Explain
the role of grounding and shielding to reduce noise inPCB. ' [3+3]

9. The essential components of software development interact in different ways in different
process models which helps to plan the development of a project and estimate the effort
for it. Describe different types of software models used in. Software Development
platform. Also mention the merits and demerits of each model. - ' v [8]

- 10. What changes do you recommend in the visited industry during your case study? Why do

- you think that the management should implement these changes? Assume that you have a

senior reporting engineer closely looking -at work from the system development Ievel,
apart from convincing the management team at the visited industry to implement new’
system, you also need to convince the senjor -engineer technically so that your.

recommendations will be implemented, How do_you want to achieve this technically?

Debate on your technical design to replace the curtent system and also relate probable

problems you might face after system implementation, S [12]
] £ ‘ ko )
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v Assume suitable datd if necessary- :

1. a) What doyou understand by 2 closed loop MBI system? | M
b) Differentiate unique vs non unique address decoding. ! {41
¢) Specify the addresses for the ports of 8255PP1 shown in figure below. | 31

A9 L _ C —AS A
AT , S —— Aw

As -

‘ DataBus
E1 p B3
Ao - A
R - -
A Decoder PB
s , 0O Ojes __ o | ¢
. RD___WR
- 5. &) Listoutthe technical benefits of using 8255 PPIin a MBI system. - M@

b) With a neat timing diagram and an appropriate example, explain the operation of 8255
PPl in mode 2. You should clearly show the ‘pecessary control signals a}nd an -

interfacing circuit 0 connect 8255PP1 t0 085 microprocessor. Also write the
necessary control words t0 configure the 8255)in this fashion. : B3F 2}
3. a) What are the errors associated with serial data transfer and their errof checking
A méchanism? - , N (4]
b) . What is USB on the Go? Write short note OR USB packet types- , (143}
4, 'a) With necessary illustrations, explain the cause behind the DNL and INL error$ in A/D :
and D/A conversion. - 21

b) Interface 2 suitable DAC using 8255 PPl to a 8085 microprocessor o generale 2
- square wave oscillating between oV and -5V having a frequency © 1 KHz. Show the
interfacing circuit and the necessary program. R +3]



n

. A datalogger rece'iﬂﬁfes signals fromABluetoolth' Scatternet which consists of different

Bluetooth devices. The data retrieved needs to be transmitted via option fiber finks.
a) What is frequency hopping? Relate it with the Bizxetooﬂz_techholpgy; -

b). Write in brief'about the typical characteristics of a datalogger. ~
¢) Draw a neat and labelled block diagram of the complete systemi.
d) Compare and contrast the terms data archiving and data storage.

a) Explain the remedial strategies for various energy coupling mechaﬂism

b) An electronic circuit receives noise from a switching element, If voltage on the

switching device swings from 4V to 6V within IOO,ps,,bduﬁng which current makes a
transition from 10 pA to 25 pA in 10 ns, what might be the noise coupling
- mechanism? Identify it using suitable calculations. - VI ;

'DOECE is looking for aﬁ expert enginger to work in .the reéearch projects of high
- frequency, high speed applications. What guidelines would you suggest as an engineer to

design high speed and high frequency circuits? Explain in detail.
Circuit boards.combine electronic components and connectors in to a fimetional system

through electrical connections and mechanical support, Explain the factors that need to be

~ considered while creating traces to connect the electronic components.

A software company. is -planning to make new software. Suggest goaél procedure to

- develop software. Explain different types of software models.

[2]
B3]
2]
(1]

M4
(2]

6]

(61

[3+5]

12
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Attempt Al questions. E '
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a)

n

.2

"Microprocessors. are indispensible tools in modern industrial instrumentation
systems". As an engineer, provide a technical explanation including block diagrams to
this statement by relying on observations from your case-study. _
What benefit are obtained from a memory-mapped /O design? Design an interface
arrangement for 8085 microprocessor to map output ports in address space 1000H to
2000H and input ports in address space 3000H to 4000H. ' '

Consider a double handshake scheme that allows data transfer from an input
jjeripheral device to an 8085-microprocessor through an 8255-PPL ‘

1) List all control signals that get exchanged between the devices.

i) Draw 8 detailed timing diagram showing the exchange of control and data

b

: signals. Include the cause and effect arrows in your timing diagram.
- {if) With a neat sketch how the overall system diagram between the modules

, mentioned above . ,
iv) Generafe an appropriate control word based upon your drawing and derive the
address of the control register of the 8255-PP1 used in your design. ’

List the control signéls used by the ISA bus. Provide convincing arguments o 3ﬁstify

the replacement of the ISA bus by the PCI bus. Calculate the brandwidth of a 64 bit

PCI bus operating at 66-MHz. .

What are the criteria should be involved during the design of RS-232A in S\im'plex,‘

Half Duplex and Full Duplex modes.

Explain the USB signals and associated bus states. Also mention the signal levels to

L

achieve these bus states.

Why do we need to digitize a signal? What are the errors associated with A/D or DIA
converters? ' o . : .
What are the selection criteria for A/D or D/A converter?

To convert.an anaio
input channels, and channel four is used to capture the incoming analog signal. The

address of the desired channel is sent through pins PBO, PB1 and PB2, After at least
50-nanoseconds, this address must be latched. The latching signal is sent.using PB4.

After another 2 5-microseconds, PR3 is used to initiate the conversion process. The

completion of the process is signaled via PC5. The output latch of the ADC can be
enabled through PB6, and digital data can be read through port A of 8255-PPL

log signal into digital form, 8-bit ADC is used. The ADC has eight -

[4]

“

[5]

(3]

‘-

(4]

6

(8]



1) Draw a circuit showmg the interfacing of the ADC module, 8255-PPI and 8085
n'ucroprocessor an the bas1s of the connections described above.

i) Drawthe txmmg waveforms of all the control and data signals mvolved in the process.

iii) Provide a flowchart that depicts the ADC process T !
1v) Derive port addresses from your circuit d1agram and prov1de the control word

5. a) In high-speed clrcults "ground” is a meamngless concept, the important question is,
"what path- does return current follow”" Justify the above statement with proper
~ reasons and examples.

b) Discuss the importance of an interface unit. What factors need to be accounted for
~while designing input and output mterface units? - o

6. a) Define impedance matchmg What is the 1mpact of impedance dlscontmumes‘?
~ b) How do you reduce crosstalk when routing, 31gna1 traces on.a PCB?

7. What are the basic principles of signal propagation and c1rcu1t layout for Routing Slgnal
, Traces which are predominant of effective CII‘CLllt layout? -

8. »Programs are to be read by humans. For programs to be useful, reliable and mamtamable
- you must make them readable and understandable. Good design and programming

TOgIAMS MOTe: readable. o
Answer: the following: questlons with respcct to'your:case study

iy - 1) “'What is techno—comnercxal feas:blhty ofa systern'? Prowde examples from your case-
study: expenence

:jf:?‘n) List the major: techmcal drawbacks present in the ex15t1ng MBI system that you‘_ R

witnessed‘atithe industrial site;

- witnessed. Show how your solution will offer higher reliability and incorporate fault—
tolerant design practices. Include block diagrams.

| “ practices ‘can - make - programs ‘more. readable Explam in. brief how you can make.

- ifi) Give at least three feasible- techmcal ‘solutions to overcome'the- drawoacke that you

- iv) If you had to present your design to the companyé management team, ‘what sort of

[4]

[4]
2]
[4]

[6] .

i

- [12]

question would you anticipate? Provide a list of at least five questions that would be =~

asked from a management point of view. How would you cope with the questions,
and how would you convinee the team to accept your design?

" V) Repeat part (d), but now you are trying to convirice senicr engmeefs How will the -

question and answer session change compared to part (d)?
vi) Compare and contrast your design with the existing design in terms of the foﬂowmg
metrics: cost/performance ratio, technical spemficatlons (hardware and software) and

-design complexxty (provxde diagrams)

sk
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1. a) ‘How do you select 2 microprocessor or a microcontroller for your project? : [31
b) Explain the block diagram of a microprocessor pased instrumentation system. What are
| the basic features of 2 microprocessor based instrumentation system? ’ ' 51
2 a)Wmte a short note on PCI Bus. ' ' 21

a "l:‘tl'jgfifitetfaceﬂa keyboard and 2 printer in mode 1. Port A is designed as input for keyboardi

* with interrupt VO port B is designed as output for printer with status check /O. Draw the
- mapping circuit and write the control word and address map. ’ " 16)

’ éz)(esign a cable that has a USB connector at one end and an RS-422 connector at the ot_yhp‘,ri

“end. Assume the USB is connected to a laptop and the RS-422 connector is attached to &

*printer. Your design should include the following: . 6]

i) Technical names of the pins and wires involved in the desigh. o
i) Intermediate chips to maintain voltage uniformity between the two standards.
iii) Neat and labeled sketch of the wiring between the two standards.

bj What is-a USB interface chip? Why are théy' required? Compare and contrast USB device
. [4]

interface chips and USB host interface chips.

a) Calculate the values of the LSB, MSB, resolution and full-scale output for an 8-bit DAC
for the 0 to 10V range. ‘ ' ' : 2]

b) How can you design 2 DAC with 12 bit resolution with the 8085 micmproéessor having g

bits data lines? Explain with suitable block diagram. - (6]
"a) What are the essential components of data acquisition system? Explain with the help of
block diagram. ' E : o [41

b) Explain Bluetooth network topology in brief. What are the advantages of Bluetooth
applications? ’ : ' ' ' : (4]
a) What are the characteristics of 2 safety- ground? 4 [21

b) Deseribe different types of noise coupling mechanism in brief. How do you check their
predominance in the circujt? _ [4]
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7. A data logger receives signals from a Bluetooth scatternet. The scatternet consists of three-
piconets and within -each piconet there are four bluetooth devices. The piconets .
communicate within themselves and amongst each other using the master/slave protocol. [10]

. data logger. Draw a complete system block diagram.
b) Describe the mater/slave protocol that is present in blue tooth piconets and scatternets
¢) Draw the scatternet topology depicting the scenario maintained in the question. Make
_-sure you adhere to the rules of the masters/slave protocol. ’ §

a) Describe an analog transmission mechanism to capture the blue tooth signals by the.

8. a) While designing an electronic instrument you should group circuits according to their

characteristics to maintain the correct operation of each circuit. What are the
considerations during grouping components and circuits and: what is the impact of such
grouping? _ o : , 4

b) What are the factors that derive reliability of an electronic system? o 2]

9. Compare and contrast the three traditional models of software development with respect to -
 their strengths and weaknesses. Propose a_ fourth software development model that
-~ outperforms- the classical . methods -and justify your  choice in terms of reliability,
naintainability; flexibility, portability and reusability. S 4]
raw the: complete block diagramof industrial ’fpm‘ce‘_s;s:;.‘contrqil‘;;sysmm;:inyolv_edsi;ins;s?j;f.o_ur,:case- b
tudy. Explain: why you want'to implement this:control system-over existing one:in terms of
cost; manpower and ‘plant automation.*What problems you:might face after implementating
- this control system. S : L e )

i /**_*. )

e
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Assume suitable data if necessary.

Draw and explain the block diagram of miéroprocessor based instrumentation system.
Also list out advantages of implementing an MBI system. Explain briefly the concept of
DMA. ’ v

Assume that your group has decided to make a PC based instrumentation control system
for automatic concrete purifying factory using an 8255 PPI card at base address 4000H in

[442+2]

memory mapped /O mode for controlling purpose. ) : [1+1+2+2+4]

a) Listoutthe collected documents and components.

b) List out the different signals you need to derive and or can be connected directly to

your interfacing circuit.

¢) Draw minimum mapping circuits for the above system.

d) What are the addresses capturéd by your card? Generate the control word for the

gystem,

ey Write iaj:iprogram module to read ten set of raw data from port A and port B; add the

' data and store the result starting from address 4040H.

a) ‘escribe‘ the problem that occurs when you attempt to connect together two Rs.232
'aEVices that are both configured as DTE. Draw a diagram which shows how this
problem can be resolved. :

b) Explain USB protocols which should be followed during the USB design.

What are characteristics of A/D or D/A converters? With necessary diagram explain the
interfacing of 10 bit DAC with 8085 along with timing diagram.

a) What is data logger? Explain the characteristics for a data logger.
b) Write the advantages and disadvantages of optical fiber communication.

o1z of grounding? Mention how many configurations are available to
provide the basic principle of grounding.

a .. v »
b%wrn-adm*m e L Te ks
ENEAROSEE A AR IR B v UL R

a) What are the reasons for using low power design?
b) Write about ground bounce, cToss talk, impedance matching and timing skew.

Fault tolerance reduces possibility of dysfunction or damage from abnormal stresses and
failure. It has three distinct areas: careful design, testable functions and redundant

architecture. Explain how we can avoid many fajlures using these three approaches.

IOE is planning to apply new software for its database management system. Suggest the
best selection and purchase procedure? Explain in detail about good programming
practice. .

What have you learned from case study? Draw the complete block diagram of the
industrial process control involved in your case study. What are the critical factors
affecting the production you have noticed in the visited industry and what measures can
you suggest for the same? What problems you might face after implementing your

suggested process control system.
kK

[3+5]'

[12]
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in their own words as far as praoticabie.

1. Describe the various PC interfacing techniqués involved while interfacing an 1/O device

with a PC. Differentiate closed loop microprocessor based system over open loop
microprocessor based systerm. ‘

2. Explain briefly about PCI bus.

The base address for the interfacing circuit given below is 5500 H:
a) Identify the Port address
~ b) Write the necessary control words to initialize the 8255
- ¢) Draw the timing diagram for the configuration as shown in figure below.

[3+4]
[3+6]

mmunication takes between two data terminal equipment in NULL

3. a) Explain how co
modem connection. , [4]
b) Compare between RS 232C, RS422A and RS423A. 41
¢) Compare the standards: USB1.1 and UsSB 2.0 - [2]

4. Explain the error associated with A/D and D/A converters. _ [81



. What are the components used in Data Acquisition system, explam with necessary block

diagram. Why optical fiber is dominating the other guided medium used in data
transmission schemes.

. a) Describe the working principle of decoupling capacitor in short.
' b) Explain different types of nozse couphng mechamsm '
. Starting from the convertmg the requ:lrement into deSIgn, Explam the procedure of

designing electronics circuit.

. Write about the factors we should con31dered while doing component placement. What

rule does 2 des1gner have follow while routing signal tracks i in PcBs in order to avoid the
effect of impedance mismatch and cross talk. :

. Once you have tested, verified and release software you have to maintain it. As with

[5+3]
{2]

B

(6]

[3+3]

testing, you cannot separate software maintenance from system concerns. Discuss at

length how you get common bugs in software and develop a good cotrective action to fix
software bugs in your distributed software. -

-10. Explain existing system involved in your case study with necessary block diagram. What

was your recommendatlon over the existing system in term of cost, manpower and plant
automation.
ok

(8]

[12]
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i. Draw and explain the block diagram of microprocessor based instrumentation system.
Also, list out advantages of implementating an MBI system in industrial plants for control
and automation. : [4+4]
2. The addresses captured by 2755 PPI are AOAOH to AQA3H. Sketch the interfacing circuit
with 8085 microprocessor in memory mapped 1O for same. What will be the control
words for following configurations of 8255 PPI7 [4+41
a) Port A Mode 0 output ‘
Port B: Mode 0 input
Port C: Mode 0 output
b) Port A: Mode 1 output
Port B: Mode 1 input
PCa,s: output
c) Port A: Mode 2
~ PortB: Mode 1 output
‘d) Set PCS in BSR mode
.oa) Serial data transfer mechanisms are much more complicated than parallel data transfer
mechanisms. But still, serial data transfers are preferred over parallel data transfers.
Why? 12]
b) How can serial data transfer using RS423A standard transfers data at longer distances
compared to RS232A standard for the same data rates? 21
c) What is On-The-Go protocol in USB 2.0? Explain the basic data transfer mechanisms
used in USB standards? A [2+4]
4, Explain the error associated with A/D and D/A converters. , (8]
5. a) What are the characteristics of Compact data logger? Explain with block diagram. {6}
b) What are piconet and scaternet in Bluetooth device? 2]
6. a) Whatisa ground loop? How can we climinate them? ' [1+1]
b) A commercial bank has placed its ATM counter inside 2 5.star hotel. Customers
would walk through carpeted hallways to reach the ATM and insert their debit card
into the machine t0 retrieve cash. However, the bank faced a disturbing problem: the
electronics in the card reader circuitry was failing frequently causing an adverse effect
i0 the bank's reputation. What could have caused the problem? Explain the measures
to prevent this problem. [2+2]
7. Explain how the reliability of a circuit can be increased by using testable architectures |
and redundant architectures in circuit design. [3+3]
8. How can cross talk can be minimized during routing the signal trace in PCB, Describe
with trace impedance matching techniques. [6}
9. a) Most microprocessor based systems use embedded, real’ time softwares for
processing. How can you increase the reliability of such softwares? [31
b) Spiral model of software development combines the elements of both waterfall and
prototyping model. Explain the process of software development using spiral model. 151
10. Draw and explain the block diagram of existing industrial process control system

involved in your case study. Explain your proposed system with advantages. ‘ [6+6]
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DN

.. Explain briefly the concept of DMA. Draw circuit Diagram of an interfacing circuit
containing 4 KB ROM and § KB RAM. Assuming Base address in 4000H. You also need
“to draw write and read cycle timing diagram. ' [2+6]

Ty

N}

In a microprocessor based system, an 8255A PPI card is used to interface akeyboard and
a printer to the processor. The 8255A PPI is interfaced with the 8085 microprocessor in
the system such that the base address of 8255 A PPI is 4044 H. '

a) What are the addresses captured by the card? [1]

'b) Draw the complete interfacing circuit of 8255A PPI with 8085 microprocessor for the
given system. (3]

If the printer is-interfaced to port A and the keyboard is interfaced to port B of the PPI
generate the control ‘word toinitialize the 825 SA PPIwith proper explanations. Both

- printer and keyboard use 8-bit parallel data transfer with handshaking, 2]
Derive the control word to-enable interrupt request to the microprocessor by port A of
., -8255A PPI in above system, with proper-explanations; - I e [2]
3. @) Compare the USB standards: USB 1.1 andUSB2.0 [3]
b ier;{scribe.‘simplex,:,;half ‘duplex,.anrd:;full;:duplex,opteration:;;using'}RS.~232-: port. .. . {7]
4. What are types of errors present in a A/D or D/A converters? ‘With necessary diagram _
explain the interfacing a ADC using interrupt. ‘ [3+5]
5. a) Explain different network topologies of Bluetooth device with appropriate diagrams, [4]
b) What is a data logger? Explain the desirable characteristics for a data logger. [1+3]
6. Explain different types of Noise coupling Mechanism with concept of Pseudo
impedance. , ' ' (6]
7. What are the reasons for using low power? Mention the guideliﬁeéito :be- considered for
low power design. ' SRR B B e T R [2+4]

8. A careful circuit layout not only makes the produétion of circuit boards easier but also
makes them less error prone. What riles does a designer have to follow while routing
signal tracks in PCBs in order to avoid the effects of impedance mismatch and crosstalk? [3+3]

9. What is fault tolerance in software? What do you mean by roll-back recovery and roll-
- forward recovery? Explain different types of bugs in software. [2+2+4]

10.a) What are the types of Microprocessor based syStem used in instrumentation system?
How it makes more benefits in industry? T [3]

'b) Explain detail about different processing plant, which you have studied in case study.

Also draw the block diagram for further improvement of these all plant and overall
system. - » , .

[91
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¥ Assume suitable data if necessary.
'1. Describe the difference between mean, median and mode with suitable examples. The
arithmetic mean and standard deviation of 100 items was 40 and 5. Later on, it was found
that an item 53 was misread as 83. Find the correct mean and standard deviation. [3+3]

2. State Baye’s Theorem. If there are three machines producing chips, first machine
produce 2000, second machine produce 3000 and third machine produce 5000 chips per
day. Past experience showed that they produce 95%, 97% and 99% non-defective chips.

"I a randomly chosen chips is found to be non-defective, what is the probability that it
comes from [6]
(i) First Machine
(ii) Second machine
(iii) Thi;—d machine

3. Define and compare Binomial and Negative Binomial distribution with similarity and
differences. {51

At .

4. For the case of the thin copper wire, suppose that the number of flaws follows a Poisson
distribution with a mean of 2.3 flaws per millimeter. Determine the probability of (i)
Exactly 2 flaws in 1 millimeter of wire;(ii) At least 2 flaws in 1 millimeter of wire; (iif) At
most 2 flaws in 1 millimeter of wire. [5]

5. A continuous random variable X has probability density function defined as follows. [5]

9
f(x) = {k e Zfor0 < x<
0, Otherwise
(i) Find the value of constant k.
(ii))Mean and the distribution function of X.

6. An industrial engineer has found that the standard household light bulbs produced by a
certain manufacturer have a useful life that is normally distributed with a mean of 250
hours and variance of 2500. What is the probability that a randomly selected bulb from
this production process will have a useful life (i) In excess of 300 hours (ii) Between 190
and 270 hours (iii) Not exceeding 260 hours? {5]

7. A population consists of four numbers 5, 9, 13, 17. (5]
a) Write down all possible sample of size two without replacement.

b) Verify that the sample mean is unbiased estimator of population mean.
¢) Calculate the standard error of sample mean.

8. If the resistance of resistors provided by a supplier follow Normal distribution with mean
23 Ohm and standard deviation of 5 Ohm. Ina random sample of 40 such resistors, find
the probability that the mean resistance of these sample is 51

(i) More than 26 Ohm
(i) Between 23.8 to 25.6 Ohm
(i) Less than 23.4 Obm




9.

A random sample of 12 reccrds gives the average of 163 99 mmutes with standard
deviation of 3. 043 minutes. Find the 95% cenﬁdence Nlimits for populauon mean if
popula‘txon consists of 100 units.

10. The foliowing data are coded observations on lhe yield of a chemical process using_‘ 3

K|

13,
L Measurements were 1aken at dlfferent umes w1th varymg expenmental cond1t10ns The .
data are as follows : > :

batches of raw material selected randomly

| Batch: . Yield |
1. 197 |56 [s4]70 82077 |
S J104]96 7363 88]92 |
Tl 1591144183 128179 ] 116

'Construct ANOVA table and test for the equahty of the average ylelds of three batches of ‘

raw materials at a = 5 %

.In an experiment to study the dependence of hvpertenswn on smokmo habrts the

followm data were taken on 180 1nd1v1dual

TR Nonsmokers Moderate srnokers HeaVy‘ smokere o
Hyperténsion 21~ |36 gz
Nohypertenswn 8l oy L _J 7

Test the hypotl1e51s that the presence or. absence ef hyperten‘sion is ‘ihcl_ebendenf of
smoking habits, Use a.0.05 level of sxgmﬁcance ‘

. Write down the fundamental steps of test of sxgmﬁcance of dli"felence of pmpomon of

success for large samples

A study ‘was done on a dlesel-powered hght duty plekup truck to see it hum1d1ty

,Nnrousomdem 090 091] 0.96] 0.9 ] 100 110 LIS | 1, 03‘ ‘077 *1\07‘
L Homidity @) 724 1416|343 351 | 107 129 83 |201 7220240/

a) Fitg stra1ght lme to the ¢ glven data 'by the method of least squares anql use 1t to predlct o

- the estlmated amount of nitrous ox1de for 50% hum1d1ty
b) Find 95% conﬁdence interval for slope of line B.

~ 14. Define Karl Pearson Cortelation. coefficlent and wme down the,"bes«‘ie? propei‘ties of it.

Also define and i mterprete the eoefﬁmeut of determmatlon

15 From the followma tecords of 1andomly chosen day of a departmental store in rmlhons of

rupees. Use scientific calculator to compute the required sums. Also compu‘ce followmg |
© measurés by using the smtable statxstxcal formulae. ‘ ‘ :

Sales | 75 | 96 80| 72| 93| 71 86]72]79|
98177 |84 |70 | 96| 85 84)94|71|
189192176188 |78 |83 | 96|87 |71
|66197176164177)89 )73 |75 |85 |
8208185 90|87] 5093|676
| o loal7 6662|9256 58|82 75|
() Sample mean and sample standard deviation, T
(i) Test the con51stenoy of the sales o

(m) Also ﬁnd the 95% conﬁdenee limit of sales.

: sk

;.

[5]

[5].°
[5]

[5]
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Assume suitable data if necessary.

What are the merits and demerits of arithmetic mean? Compute the five numbers
summary of the following information and prepare the Box and Whisker diagram:
34,42,66,40,59,36,41,35,36,62,43,30,43,32,44,58,53,50,48 and 38.

Describe addition and multiplication law of probability. A problem in statistics is given to
three students A, B and C whose chance of solving it are 1/3,1/4 and 1/5 respectively.
Find the probability that

(i) The problem will be solved.

(ii) Only one of them can solve the problem.

(iii) None of them will solve the problem.

3. Define Poisson distribution with example. Discuss the properties of Poisson distribution.

From the past record, there is small chance of 1 in 500 will die due to certain disease? If
200 patients were admitted in a certain Hospital. Use suitable probability distribution to
calculate the probability that

(i) No one will die from the disease.

(ii) Exactly one patient will die.

(iif) At least two of them will die.

In a certain city the daily consumption of water (in millions of gallons) follows
approximately a gamma distribution with o, =2 and p=3.If the daily capacity of this city is
9 million gallons of water, show that the probability that on any given day the water
supply is inadequate is 4.

The breakdown voltage x of randomly chosen diode of a particular type is known to be
normally distributed with mean 40 and standard deviation 1.5 volts. What is the
probability that the breakdown voltage will be

(i) Between 39 and 42 voltage.

(ii) At most 43 volis,

(iii) At least 39 volts.

From the population of size 5 as:22, 23, 24, 25 and 26.

a) List out all the samples of size three without replacement.

b) Find the sample proportion of even number.

¢) Prove that, sample proportion is unbiased estimator proportion of even number.

E(p) =P.

d) Also find the standard error of sample proportion of even number.

The time at the counter for a customer to be served at a post office can be modeled as a
random variable having mean 176 seconds and variance 256. The sample mean will be
obtained from the times for a random sample of 100 customers. What is the probability
that sample mean will be (i) Less than 177 seconds; (ii) Between 175 and 178 seconds?
(iit) More than 178 seconds.

Describe the procedure of test of significance between two means for small samples.

[2+4]

[3+3]

[3+2]

[5]

5]

{5]

[5]







10. Four salesmen were posted in different areas by a company. The numbers of units of
computer hard disk sold by them are as follows.

Salesmen | " Sales units
A 20123128129 - | -
B l2s|32|30]21]29] -
C 2312835182628
D . |15|21{19]25]32]30

Isthere a signjﬁcan.ce difference in the performance of salesmen?

11. From a lot of units produced by machine A, a sample of 500 is drawn and tested for a
quality characteristics. It is found that 16 units are not meeting the specification. Another
samples of size 100 is drawn from the lot of similar units produced by machine B and
tested. In this case, only 3 units are found to be not meeting the specification. Test at 1%
level of significance, whether there are in any significant difference of the proportions of
defective units produced by the two machines.

12. In a recent survey 1,072 Engineers were classified according to their intelligence (GPA in
Bachelor) and economic conditions after graduation. Test whether there is any association
between intelligence and economic condition.

Economic condition after graduation Intelligence in BE

' Excellent | Good | Mediocre | Dull
Good 48 199 | 181 82
Not good 81 185 1190  |106

13. A s_ariipie of 10 {/alués of three variance X;,X; and X; were obtained as

N=6 | TXTX=10 | X TXo=15 | TXi3Xs=64 | - | -
Find (i) Partial correlation between X and X3 eliminating effect of X.

(i) Multiple correction between Xi, X, and X; assuming X as dependent.

14. Compute the regression Line dependent variable Y on the independent variable X. Also
estimate the probable value of Y if the given value of X is equal to 26.

X|1811019 1101211122119
Y {38]34{29]48(24/29]28}49

(5]

5]




15.A study was done on a diesel powered light duty p1ckup truck to see if temperature
influences emission of nitrous oxide, Emission measurement were taken at different
tlmes w1th varymg expenmental conditions. The data are as follows: {8}

Temperature X | Nitrous o_mdeY )
763 | 090
703 | oe1
’ T | 096
680 0.89
790 | 100
614 __ | 110
L _e68 | w15 |
769 | 103 - i
ma e o |
e v L R /
768 | 107 |
866 | 094
769 foo 1100
86.3 i | RR |
- 0 | o |
3 | oot | .
7o | e | SRS
187 o7 | EE AR I |
  86.6  |08 @ ol o B
- w9 | ees | N PR
) Fmdthemeanandvananoe of the gwendata.‘ I RO T R B
(i) Find the degree of relationship between them. : ‘ i '
(1ii) (‘alculate the ooefﬁclent of the determmatlon cmd mterpret the given data. ’
i |
1
|
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1. Compute the Five Number summary of the following information and prepare the Box
and Whisker diagram: 34, 42, 66, 40, 59, 36, 41, 35, 36, 62, 43,30,43, 32, 44, 58, 53, 50,
48 and 38. Interpret the diagram. (61

7 Define mutually exclusive and independent events. In a bolt factory, machines A, B and
C manufacture respectively 25%, 35% and 40% of the total production, Among their total
output, 95%, 94% and 92% are found to be of good quality bolts. A bolt is draws from the
total product and is found to be good quality. What is the probability that (1) it was
manufactured by A? (ii) it was manufactured by B? - [6]

3 What are the difference and similarities between Binomial and Hyper-geometric
probability distribution? [5}

4. During a laboratory experiment , the average qumber of radio active particles passing
through a counter in milliseconds is 4. What is the probability that - [5]

a) 6 particles enter the counter.

b) What is the probability that more than 2 particles enter the counter in given
milliseconds.

5 A continuous random variable X has probability density function defined as follows. | {51

kJx for0<x <1
f(x)=
0, Otherwise

a) Find the value of constant k.
b) Mean and the distribution function of X.

6. The breakdown voltage X of a randomly chosen diode of a particular type is knoWn to be
normally distributed with mean 40 volts and standard deviation of 1.5 volts. [5]

a) What is the probability that the break down voltage will be between 40 and 42 volts?
b) ' What is the probability that the break down voltage will be less than 43 volts?

7. Write the difference between statistic and parameter. Define central limit theorem and
discuss its importance in engineering field. {51

8. Define parameter and sample statistics. From the population of size 5 as: 22.23,24,25 and
26.

a) Listoutall the samples of size three without replacement.
b) Find the average of each sample.
¢) Prove that the average of sample mean is equal to the po pulation mean.

d) Also find the standard error of sample mean. [51






9. The following were obtained in experiment designed to check whether there is a

systematic difference in the weights obtained with two different scales. Test at the 5%
level of significance whether the difference of the means of the weights obtained with the

two scales is significant. ,

Rock specimen e 11 m v \ vi | VI Vil | IX X

wt.(gram) Scale- | 11.23 | 14.36 | 8.33 10.50 | 2342 | 9.15 | 13.47 6.47 | 12.40 | 1938
: 1 ‘

Scale- | 1127 | 1441 | 835 | 10.52 2341 | 9.17 1352 | 646 | 12.45 | 19.35
5 : )i ’

10. The following table shows the Jives in hours of four batches 6fe’1e¢tric lamps.
Batches | Lives of electric lamps
1 | 1600 | 1610 | 1650 | 1680 | 1700
5 | 1580 | 1640 | 1640 | 1700 | 1750 |
3 | 1460 | 1550 | 1600 | 1620 | 1640

Perfoim the suitable inferential statistics to test whether the different batches of light
bulbs have same mean or not at 5% level of significant.

11. Bricks made in four kilns have been graded as high quality, averaée quality and poor
quality. The production of bricks (000 unit) in a particular period was as follows. Test
whether Kiln and quality of bricks are independent or not at 1% level of significance.

Kiln Quality of brick
High | average | poor |
Aloa| & |13
B | 47 123 34
L c | 58| 98 | 64

hypothesis of population proportion for a large sample size.

, 13. A family income (Rs’0000) and expenditure (RS’000) survey result the following data.
o ) Expenditureonfood | 5 | 7 18 | 9 | 11
Annul income | 25| 40|30 |50 | 25
Family Size 312141511

a) Develop a regression model to estimate the expenditure on food based on the annual
income of family and the family size.

b) Estimate the expenditure on food of a family with annual income Rs 50,000 and
having 4 family members. ‘

"*.12. Describing the types of errors in hypothesis testing. Write down the steps for testing

(5]

(5]

5]

(5]

1]




14. The level of pollution because of vehicular emissions in Pokhara City is not regulated.
Measurements by the local government of the change in flow of vehicles and the change
in the level of air pollution (both in percentages) on 12 days yielded the followmg results

Change in flow of vehicles (x) 28 |36 1519124 { 18125406312 16 21
Change in level of air pollution (y) {22 |26 [ 15|18 [21 117 {21 (31|52 8 | 17|20

a) Make a scatter plot for the given result.
b) Fit a straight line by the method of least squares.

c) Find the change in the level of air pollu‘uon when the change in the flow of vehicles is
30%. | [5)

15. As part of a study monitoring acid rain, measurements of sulfate deposits(kg/hectare) are
recorded for different locations on the Eastern Terai of Nepal. The results are hsted in the
followmg table for 12 recent and consecutlve years. 81

Acid Rain: Sulfate Deposlted (kg/Hectare)

| Year | Location I (P) | Location II (Q), Location III (R)
1 - |11.94 13.09 |79
2 1128 10.88 12.84
3 11038 [1219 7.38
14  [8.00 10.75 7.26
s |12 1721 10.12
6  |13.52 11.61 9.02
711055 1053 7.78 |
IEREES 12.50 870 | -
9 |11.27 9.94 10.50
10 | 11.68 9.71 15.59
11 | 1177 9.37 10.54
12 11729 1387 | 13.64

Find sample mean, sample standard deviation and coefficient of variation for sulfate

deposits of each location. lee your conclusion about variability and uniformity from the
analysis.

#kk
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Define five number summaries of data. Prepare the box-plot for the following data of daily
registration of workers in the construction site. 34, 42, 66, 40, 59, 36, 41, 35, 36, 62, 43, 30, 43,
32,44, 58, 53, 50, 48 and 38.

State Bayes’ Theorem. In a bolt factory, machines A, B and C manufacture respectively 25%,
35% and 40% of the total population. Among their total output, 5%, 4% and 2% are found to be
defective bolts. If a bolt drawn from the total product is found to be defective,

a) What is the probability that it was manufactured by A?
b) What s the probability that it was manufactured by B?
¢) What is the probability that it was manufactured by C?
d) Which machine seems most likely to produce the defective bolts?

Discuss the poisson distribution as limit care of binomial distribution. In a certain factory turning
out razor blades there is a small chance 1/500 for any biade to be defective. The blades are
supplied in packets of 50. Use suitable probability distribution to calculate the approximate
number of packets containing in of 10,000 packets.

a) no defective b) One defective and c¢) Two defective

What are the parameters used in Poisson distribution? A manufacturer of pins knows that on the
average 3 on 100 of its production is defective. He sells pins in boxes of 100 and guarantees that
not more than 2 pins will be defective. What is the probability that a box- selected at random
(i) will meet the guaranteed quality? (if) will not meet the guaranteed quality?

Define the normal distribution and standard normal distribution. Under what condition binomial
distribution follows normal distribution.

Describe the conditions for the probability density function. The length of time (in minutes) that a
certain lady speaks on the telephone is found to be random phenomenon, with a probability
function specified by the probability density function f(x) as o

-x/5 . K
f(x):{Ae forxz()}

0 elsewhere

Find value of A. What is the probability that the number of minutes that she will take over the
phone is

a) more than 10 minutes b) less than 5 minutes and

¢) betweén 5 and 10 minutes. '

A population of the four numbers 5, 6, 9, 12.

a) Write down all possible sample size of two without replacement.

b) Verify population mean is equal to the mean of sample mean.

¢} Calculate the standard error of the sample distribution of sample mean.

State Central Limit Theorem and write any two applications of it. The lifetime of a certain brand
of an electric bulb may be considered a random variable with mean 1200 hours and standard
deviation 250 hours. find the probability that average lifetime of 60 bulbs

a) exceed 1400 hours b} is between 1100 hours and 1300 hours
¢) is less than 1100 hours

(6]

(6]

[5]

(5]

5]

[>]
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10.

11.

15.

The following are the average weekly losses of worker-hours due to accidents in 10 industrial
plants before and after a certain safety program was put into operation: :

e [ BT & [ 06 15 57 [ % 3 T35 1
_After | 36 [ 60742 [ 119 B S 77129 2 Al
Use o = 0.05 to test whether the safety program is effective, [5]

From a random sample of 60 buses, Montreal’s mass-trangit office has calculated the mean
number 0f passengers per kin to be 4.1, From previous studies, the population standard deviation

is known to be 1.2 passengers per km. [5]
a) Find the standard error of the mean. (Assume that the bus fleet is very large.)

b) Construct a 95 percent confidence interval for the mean number of passengers per Km for the
population. :

respect to structure of building. Test whether there exist any association between damage grade
with structure of building at 10% Jevel of significant. [x” value of 6 d.f=12.592]

T —

__ Structure of Build

in

Damage Grade

DU TS0y s -
Dby 22
D3 - 310
. D4 13
Write down the steps involved in the hypothesis testing of difference of mean when both the
sample are smalf, ) [5]

satisfied and Rick claims the Same 1s true today, Rick sampled 187 customers and found 157 were
totally satisfied. At the § percent significance level, is there evidence that Rick’s claim is valid? 8]

L i O N N R R T e
%WW@MM&&@%E&

Fit a simple regression line, assuming that the relationship between them is linear. Also, predict
the power consurmnption for an ambient temperature of 65°F, ‘ [5]

. Define Karl Pearson Correlation coefficient and its coefficient of determination and write down

the basic properties of it [5]

Following data revels the 27 s
scientific calculator to compute
suitable statistical formulae,

8]
75T %

98 | 77

89 92

a) Saimp[e Average of both variables X andY.

'b) Sample standard deviation of both the variables X and Y

¢) Which series is more uniformity as regard to the variability of the data?

kg
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‘Assume suitable data if necessary.

What is disparsion? Explain what do you understand by absolute and relative measures of
dipersion. The marks distribution of 100 students of a college is as follows:

Marks 10-20 | 20-40 | 40-70 | 70-90 90-100
No of students | 15 20 30 20 15

Find the mean, median and standard deviation on of given distribution.

By examining the chest x-ray, the probability that T.B is detected when a person is
actually suffering from it is 0.99. The probability that the doctor diagnoses incorrectly
that a person has TB, on the basis of the x-ray is 0.001. In a certain city, 1 in 10000
persons suffer from TB. A person selected at random is diagnosed to have TB. What is
the probability that person has actually TB? :

. Define hypergeometric distribution with an example. Describe the conditions for the

binomial approximation to hypergeometric distribution.

An instructor of a statistics class is planning to interview a sample of n = 10 students who
are randomly selected from the class. The class has a total 30 students, consisting of 20
male and female students.

i) Determine the probability mass function of the number of female students in the
sample. :

ii) Find the probability that at least students is in sample.

iii) Find mean and variance for female students.

Define standard normal distribution. Give the condition for normal approximation to
binomial distribution.
Time taken to boot a computer is a continuous random variable x having pdf:
=k x(1-x),0<x1
i) - 0, otherwise
Find i) E(x)
if) P(0.25 < x<0.5)

Define parameter and statistic with examples. Explain the central limit theorem.

8. A population consists of the four numbers 5, 6, 9, 12.

i) Write down all possible sample size of two without replacement.
ii) Verify that the population mean is equal to the mean of the sample mean.
iii) Calculate the standard error of the sampling distribution of the sample mean.

What assumptions are of paired t-test? Write the process of paired t-test.

(6]

(6l

[2+3]

{31

[2+3]
B

Y
[5]

[5]



10. Four brands of flashlight batteries are to be compared by testing each brand in five
flashlights. Twenty flashlights are randomly selected and divided randomly into four
groups of five flashlights each. Then each group of flashlights uses a different brand of
battery. The lifetimes of the batteries, to the nearest hour, are as follows;

Brand A | Brand B | Brand C
42 36 28

28 36 38 .

24 32 28

20 39 32

30 31 |28

At the 5% significance level, does there appear to be a significance difference in mean
lifetime among the four brands of batteries.

11. Define type I and II error. A manufacturer claimed that at least 95% of the pumps
supplied to the ABC Company confirmed to specifications. However, the production
manager at ABC Company wasn't satisfied with the clajm of the manufacturer. Hence, to
test the claim, the manager examined a sample of 250 pumps supplied last month and
found that 228 pumps as per the specifications. Can you conclude that the production
manager is right to doubt on the claim of the manufacturer? (o. = 0.01)

12. Describe the hypothesis testing procedure of Chi-square test of independent for 2x2 table.

13. A computer operator is interested to know data rate of internet users dependents upon the
band width, the following result were gathered by the operator:

Band Width | 1735 141|191 25 201101 15
Dat_arate 47164 68 50(60(55]|30]33

‘i) Is there any association between band width and data rate?
“if) Fit the regression model to describe the given data and also interpret the estimated
regression coefficient.
iii) Compute the band width when data rate is 62.

14. Define correlation and regression with examples. Write down the properties of correlation
coefficient.

15. Randomly sampled 60 TU graduated BEs, half of whom majored in civil Engineering and
half in Computer Engineering. From each, the highest salary offer (including benefits) is
stated in following table:

Salary of Civil Engineering Salary of Computer Engineering Graduates
61,228 86,792 68,421 73,361
51,836 75,155 56,276 36,956
20,620 65,948 47,510 63,627
73,356 29,392 58,925 , 71,069
84,186 96,382 78,704 40,203
79,782 80,644 62,553 97,097
29,523 51,389 81,931 49,442
80,645 61,955 30,867 75,188
76,125 63,573 49,091 59,854
62,531 56,276 48,843 79,816
77,073 47,510 79,782 51,943
86,705 58,925 29,523 35,272
70,286 78,704 80,645 60,631
63,196 62,553 76,125 63,567
64,358 36,956 62,531 69,423

i) Which of these groups shows consistency on the basis of salary offer?
ii) Find standard deviation of difference of average salaries of two groups.

* k%
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[5]
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1. The number of minutes that a person had to wait for the bus.to work on 13 working days
- are:1,10,13,12,8,2,6,9 17,30,5,4 and 15 :
a) Find the values constituting the 5 ~ number summary.
b) Constructa box plot. : ' .
2. Worldlink, an internet service provider of Nepal buys, signal routers from three countries.
Tt buys 22% of routers from America, 38% from India and 40% from China. It is found
that 3% of routers from America, 4% of routers from India and 59, of routers from China
are defective. If a customer buys-one of these routers, what is the probability that
a) It is defective B ' : .
b) If the router is defective, it is from China. - {61
3. Compare Binomial and Negative Binomial Distributions. A _ Is1
4. Inabusy road of Kathmandu there were 500 vehicles passing from 8 AM to 6 PM. Tt was
found that 2 in 1000 vehicle wrongly entered in a one way. Find the probability that at a
particular day from 8 AM to 6 PM, there will be ' L [51
8) No vehicle enter in one way ‘
b) One vehicle enter in one way
¢) Atleastone vehicle enter in one way
d) Atmost2 vehicle enter in-one way
5. Define continuous random variable. Write the importance of Normal distribution with its
' areapropetty. S o 5]
6. A random variable X has the probability density function f(x) as
A <2 : A
fx)=1kx e 12,x20
0, other_wise :
a) Find the value of k if f(x) is a probability density function.
b) Find the mean and variance of random variable X. {5}
7. Explain the following terms with suitable example
. @) Parameters '
- b) Statistics
_¢) Standard error of statistics 53
' 8. To illustrate that the mean of a random sample is an unbiased estimate of the mean of the -
population, consider five slips of paper numbered 3, 6,9, 12, 15. '
a) List all possible samples of size 3 that can be taken without replacement from this
~ finite population. ' '
~'b) Calculate the mean of each of the samples listed in
151



9. The response time in milliseconds was determined for three différent types of circuits in
-an electronic calculator. The results are shown in the following table.

| Circuit Type: < . Response e } .

- A 19 2 ] 20 18 ' 25
B 20 21 3| 2 40
C : i6 15 18 . 26 .17

Using d = (.01, test the hypothesis that the three circuit types have the same responsé
- time.  (Foo,2,2=6.93  Fogl,3,12=6.70) ‘

10. Define Hypothesis and Write down the step’s‘ involve in the test of signiﬁcémce of

 difference of mean of large population.

L. Four hundred employees of Nepal Telecom are classified according to their level and
(decisions. Do you agree with the statement that decisions vary according to level of
employee? Test at 5% level of significance. '

Decisions | Sr. Officer | Officer | Jr. Officer | Total

Quick |. 60 80 -~ 70 210 .
Slow 40 60 9h - 190 ,
Total - 100 140 160 - 400

12. Consider the case of Pharmaceutical Manufacturing  Company testing two new

compounds intended to reduce blood-pressure level. The compounds are administered

- two different sets of laboratory animals. In groups A, 71 out of 100 amimal tested

response to drug first with lower blood-pressure levels. In group B, 58 out of 90 animals

tested respond to drug second with lower blood pressure level. The company wants to test
at 0.05 levels whether there is a difference between the efficiencies of these two drugs.

13, A sample of 10 values of the vaﬁables Xl, X2 and X3 were obtained as -

2X1=10 | IX=20 | 3X,=30
ZXi*=20 | ¥X/2=68 | 3X=170
XX1%=10 | 53X X3=15 | 5%, X; = 64

- Find Partial correlation between X2 and X3 eliminating the effect of X1 also interpret

coefficient of partial determination.

14. Fires and Acres Burned. Find the best predicted value of number of acres burned given
 that there were 80 fires :

Fires [ 73 169158 |48 18 | 621571 45
Acresburned | 62 172 {1.9(27] 5.0 "1.6 30116

15. A semiconductor manufacturer produces devices used as central processing units in

personal computers. The speed of the device (in megahertz) is important. because it -

determines the price that the manufacturer can charge for the devices. The following table

contains measurements on 48 devices.

717 727 653 637 660 693 679 682 724 642 T04 695 .

704 652 664 702 661 720 695 670 656 718 660 648
©683 723 710 680 684 705 681 748 697 703 660 722

662 709 - 683 705 678 674 656 667 683 691 750 685

Find the

a) Sample mean of the distribution, - .

b) Sample standard deviation and coefficient of variation.

¢) Standard error of sample mean. , ,
d) What percentage of the devices has a speed exceeding 700 megahertz?

Ak
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[3]
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Candidates are required to give their answers ini their own words as far as practicable.
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The figures in the margin indicate Full Marks.

Necessary tables are atfached herewith.

Assume suitable data if necessary.

An investor buys Rs. 12000 worth of shares in a company cach month. Diring the 1* five
months he bouight the shares ata price of Rs.100, 120, 150, 200, 240 per sharc-.'After five

months, what is average price paid for the shares by him?

Define conditional probability. Two sets of candidates are competing for the positions on
the Board of Directors of a company. The probability that the first and second sets will

win are 0.6 and 0.4 respectively. If the first set wins the probability of introducing a new
product is 0.8 and the corresponding probability if the second set win is0.3. Whatisthe - -
‘ S . [6]

probability that the product will. be introduced? "

What is the difference between Binomial distribution and Poisson distribution? Explain - -

under what condition Poisson distribytion approximate to binomial distribution.

An office switchboard receives telephone calls at a rate of 3 calls per minute on an
average. Find the probability of teceiving (2) no calls in one minute interval;

(b) at least 3 calls in a one minute interval; o

(c) at most 2 calls in a five minute interval

4_ A continuous random. variable X has following probébility densifty function

f(X) - z(l*i‘x ), OSXSI .
0, - otherwi,se{

a) Find m_eanv and standard deviation of X
b), Find P (- o <X <o) |

6. Define Normal distrib_u‘riori7 Highli ght the important properties of Normal Distfibuﬁon. :

7. A population consists of five numbers: 2,4, 6, 8 and 10.

random sample of 100 hilly people is greater than 66 inches?

a) Write down all.possible. samples of size two with SWOR.
b) Calculate mean and the. variance of population.

_¢) Prove that sample mean is inbiased estimator of population mean.

The heights of hilly people of Nepal are normally distributed with a mean of 64 inches

and a standard deviation of 2 inches, what is the probability that the mean height of a -

The mean of a 200 samples of observations from a normal population with a standard -

deviation 5 em is 25 cm.

- 4) Estimate the population mean with 95% confidence : : _
b) Estimate the population mean with95% confidence, changing the population standard

deviation to 2.5 cm.

15}

(5]
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" Acid Rain: Sulfate Deposited (kg/hectare)

10. Shyant and Co. produces three varietics of products: Deluxe, Fine and Ordinary. A recent
| e preference was found as. -

- ‘market survey is conducted: for preference of pro_d_ucts; T

- follow: - - , : , T
o ’ | _Product |- Preference
| Deluxe 15 |14 ] 19 T 18
Fine - 17 [712 20 1 1§
| Ordinary | 16 [ 18 | 16 | 17

- Is there a significant difference in the préféret;ce of products? Use ANOVA test, and
a=5%." ‘ R - '

“11. Define chi-square distribution. From the f@llcﬁring'_data can you conchude that there is
association between the purchase of brand and geographical region? (Use 5% I:erl of

significance) .
' 3 Region-
ay e | Central | Eastern | Western
Purchase brand . 40 | 55 | a5
Do not purchase brand 60- | 45 | 55

12 Define confidence ,le\}el,. The developer has claimed .that at least 98% of the s‘oﬂwﬁre
which he supplied to a company conformed to specifications an examination of samples

of 500 software revealed that 30 were defective. Test the claim at a significance level of
0017 K AT »

determination and state its use in analysis of data.

14.The following -data gives the experience. of machine operators in years and their
- performance as given by the number of good parts turned out per 100 pieces.

‘ Experience (X) | 16 112 1 18| 4 3110} 5 {12
Performance (Y) | 87 | 83" 89 {68 1 78 180 | 75 | 83

. @) Fit the regression equation of performance ratings on experience and estimate the

_ probable performance if an opetator has § years experience.
b) Calculate the coefficient of determination and interpret it.

15. As part of a study monitoring acid 1ain, measvremerits of sulfate déposits (Iig/hectare) are

recorded for different locations on the Eastern Terai of Nepal. The results are listed in the
following table for 15 recent and consecutive years: L

Year | Location 1 (x) Location 2 {y) | Location 3 (z)
1 11.94 13.09 7.96
2 1128 . | 1088 | 1284
3 10.38 - 1219 738
4 800 . | . 1075 [ 7.26
5 1212 1721 ] 1012
6 - 10.27. 1026 - | 889

7 14.80 - .~ 15.49 1160

- 8 13.52 1161 9,02
9 - 10.55 -10.53 ~7.78
10 © 9.81- 1250 T 870
11 . 11.27 9.94 - 10.50
12 1212 T 1191 . 995
13 11.68 971 | 1559
14 11.77 . 937 -10.54
15 17.29 13.87 - 13.64

a) Find sample ;neah, sample standard deviation and coefficient of variation for Sulfate
~ deposits of each location. _ S o : -
. b) Give your conclusion about variability and uniformity from the amalysis.

#dkE

B

5]

B

13. Describe about the correlation coefficients and their properties. Define coefficient of -

(51
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1. A professor of statistics, in his class with 20 students, had conducted a survey about time

spent by students on social media, during college hours, and found average time of 20

minutes and standard deviation of 5 minutes. In subsequent verification, it was found that

_ observation 30 was entered as 13. Then find corrected mean and standard deviation of
time spent by the students on social media during college houss. - . [6]

2. Define mutually exclusive and indépendent events. An insurance cOrapany insured 2000
Civil engineers, 4000 Flectrical engineers and 6000 Mechamical engineers. The
probability of an accident involving Civil engineer, Electrical engineer and Mechanical

- engineer during their jobs is 0.01, 0.03 and 0.15 respectively. One’ of the insured
engineers meets with an accident. What is the probability that he is civil Engineer?' : [l
3. What are the eharacteristics of ‘Bipomial Distrib{ltion and how does it differ Arom:
o Hypergeometric Distribution? , o , R
4 If'the Probability that an individual suffers a bad reaction from a certain injection is
'+ 0.001, determine the probability that out of 2000 individuals o
 a). Bracty 3, individuals will suffer bad reacﬁén
'b) More than 2, individuals will suffer bad reaction v e BT 1 O
5. Ifinner diameter of arod follow Normal Distribution. If 7% of the rod has inner dizmeterf-f?; E
less than 35 mm and 89% of rod has inner diameter fewer than 63 mm. Find the meanand
the standard deviation of diameter ofrods. ' ‘ N 1

6. Find the mean and varia;ge of the probability density function given by

. A (T )
o= 2x%(-x); 0=xsl1 : . .
o 0 ;  otherwise , = A )|

151

Define Standard error and explain its hnportanée in inferential statistics and write down -
the formula of standard error of sample mean and sample proportion. [51

8. A population consists of live numbers 4, 8, 12, 16 and 20. If 2 random saraple of size 2 is
drawn without replacement. : ‘
a) Find the population mean and population standard deviation.
'b) Listtheall possible sample and find their sample mean.
¢) Show the mean of sample mean is equal to the population mean.
d) Find the standerd error of sample mean. '

9. Write thé process of test of Sigviﬁcance of difference of two means for large samples. 5]
© 10. The sales figure of an item in six shops before and after and advertisement is given as:

Bofore | 53 | 28 13148150152
Afier 158129130155]156145
Test whether the advertisement was effective at 5% level of significance? : {5]
(t-value for 5 degree of freedom = 2.571)

=
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11. Dyson Company in Berlin plans to produce z new  hair product known as Dyson
- Supersonic. The suppliers for the company are company A and Company B found that
_ 1% and 2% defective of 200 and 300 items respectively. Arrange appropriate hypothesis -
foo testing to investigate whether Company B is better by using a 0.05 level of significance. 5]

- 12.In arecent survéy '1650vExigineers were classified a_ccordiﬁ_g to their intelligence (GPA in
- Bachelor) and economic conditions after graduation, Test whether there is any association o
between intelligence and economic condition. [x? value for 9 degree of ﬁcedom?16,919] 51

_Intelligence in BE :
Excellent | Good | Mediocre | Dull | - Pkt sl
Good : ‘48 | 199 F 181 | &2 R
Average - N 8 | 73 65 |80}
Below average : 86 51 51 84
Not good o b Bt TIss 190 . | 105 SR

Economic Condition aﬂér graduation

1. Wt e the o regrssion cockciets end what d they preset? Wit the propeics
of regression coefficients, . ST s T e i g e e e
- 14. Listed below are circumference (in feet) andfheighi‘(in,féet)' of trees in Marshall,
Do Minnesota (base on data from “Tree Measurement” by Stenley Rice, American Biology
Teacher Vol 61.No9) . . B R ey g T L
X(circ) | 1.8 [ 1.9 [ 1.8 [ 24 [ 51 [ 31 135151183} .
LY 12100335246 40.7173.2 1244} 40’.4,.4’—45.3 5351
2) Is there.a correlation exist? R R
b} Explain this correlation. S

51

B

15 The scores of randomly selected 32 students of two groups on Probability and Statistics = -
- are; R S et ey

T GowA” | Gowwm 1
15003711337 ]56] 74 ] 30 43/
45) 911113439 24 [s55]35 |
12l 6lluinilslse]l o
13203212440 4736 |34 32 o

A3 las(37]38}a0]53 |55 )18}
3intalninlaloln]
46121132] 4lar{33}14f60]
45116143132160}34}38]a8]

a)y Which-group'isbest? TP P
.b) Which group is more consistent? . -

¢} Find standard error of difference of their means, - S ’[34-3,-1;2]




* TRIBHUVAN UNIVERSITY SR
[NSTITUTE OF ENGINEERING Full Marks 80
Fxamination Control Dijvisiﬂn Programme
V .~ | Year/Part

© - 2076 Ashwin

. Subject: - Probability and Statistics (SH 602)

. Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. ’ o : K

The figures in the margin indicate Full Marks:.

A e ——

Necessary tables are attached herewith.
Assume suitable data if necessary. |

BT NN N NN

folloi%ing—_jfrcquency distribution find the range of income of middie 70% of the

. employees and the median income. Also find mean deviation fr

2. Distiﬂfggigh- between absolute and relative measures of dispersion. The running capacity

~ of two horses 1 gIVER below, state which is more consistent and why?
e o x P _’__g_‘—‘—-j

3. Tfwe the followingprobabiity det ity fumction
(5 +2x),25x 54 o

: f(x)— ‘L o, otherwise S
Fmdthe yalue of K and mean and variance of random variable X.

robability function.
i S N W MR = 3
; ] 0.2 % | 3k |

kb 01 1 2

i) “Find the valueof K.+ - _
ii) ‘Find Mean and Variance, I o

5. During one stage in the manufacture of integrated circuit chips, a coating must be applied.
If 76% of chips ceceive a thick enough coating, find the probability that among 15 chips
(@) atJeast 12 will have thick enough coatings; (ii) at most 3 will have thick enough .
coatings; (ii) exactly 10 will have thick enough coatings.

6. Tnia'pormal diétribut:iéh"?:‘l%of fhe items are under 45 and 8% are over 64. Find the mean
an andard deviation of distribution. (Given, Zos=1.4, Zo15=0.5) :

7. Destribe the a_dvantjaigés of Sample surveys Over complete enumeration?

4. A ratidom variable X bias following p

Nepa Eleo’tricﬁy Au{hdf_ify wishes 10 estimate the average electric bills for the month of

October for single family homes in Kathmandu. Based on similar studies in otber cities

the standard deviation is assumed 0 be Rs. 150. The NEA wants to estimate the average
bilgi;for October such that error will not deviate by Rs. 15 with 90% confidence. What
sathple size 1S needed? =i+ RESSE

8. What are the assumptions for the t-test? Describe the procedurs of test of significance
between two means for small sample- :

s E . . +- '
Describe the strong and weak points of various measures of Central tendency. Fromthe
om mean. ‘ 61
700-800 800;900 000-1000 |
500 | 200 — 0 |
= 15l
T 280 290 295 300 5 o
—og0 | 282 | 250 [ 295 | 298 295 |

{6l

Bl

B

@
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9. A research company has designed three different systems to clean up oil spills. The
following table contains the results, measured by how much surface area in square meters
is cleared in one hour. The data were found by testing each method in several trials. Are

the three systems equally effective? Use the 0.05 level of significance.

System A 55 60 63 56 59 55
System B 57 53 64 49 62 -
System C 66 52 61 57 - -

10. Test of the fidelity and selecti
- shawn in the following table.

vity of 190 digital radio ;ecéi'{fers produced the results

Fidelity _
_ Low Average High
-Selectivity | Low 6 12 32
: Average 33 61 18
High 13 15 0 .
Use o=0.05and x* = 5991 to test whether there is relationship between fidelity and
selectivity. : : ‘ .

11. Define Hypothesis, and write down the steps involve in the test of sign’i_ﬁcance'of
diffefence of proportion, | - o .

12.1n 1990, 5.8% job applicanté who were tested for drugs failed the test. At the 0.05
i significant level, the test claim that the failure rate is now lower if a simple random
ample of 1520 current job applicants results in’58 failure. Does the result suggest that

: -_.,'fl'_févsier job applicants now use drugs?

. 13F1t the regression line of yield of croi; (000 tones) on amount of rainfi¥l {mm) and
-+ ‘amount of fertilizers used (kg). Also: estimate the yield of crop for the year.in which.

. rainfall is 13 mm and fertilizer used is 9 kg.

[Yield™ 4 6 7 9 3 | 15
Rainfall 3 4 | &6 g | 12 15
Fertilizer 4 10 14 20 24 30

14, The following data gives the experience of machine ‘operators in years and t_heif

performanceg as given by the number of good parts turned out per 100 pieces.
Experience (X) 16 | 12 18 | 4 3 | 10 5 12
| Performance(Y) | 87 | 88 | 89 | 68 | 78 | 80 | 75 | 83

a) Fit the regression equation of performance rating on experience and estimate the

probable performance of an operator had 8 years experience,
b) Determine coefficient of determination and interpret it.

15. List Five Number summary and prepare the box

plot for numbers of guest registered each

+_of 60 randomly selected days. :
108 | 94 188 | 116 | 165 | 181 | 106 | 133 | 176 | 110
169 | 134 | 129 | 109 85 124 | 119. | 165 | 153 | 135
105 | 180 | 105 91 | 117 [ -148 |83 | ‘96 | 101 :| 123
128 | 143 136 | 99 169 | 133 80 | 9 | 174 | 144
151 | 168 | 103 | 116 | 106 | 107 | 179 | 113 172 | 120
183 99 94 87 | 120 | 154 | 159 | 103 | 139

179

T

5]

[6]
5]

51
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[5]
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1. Define measures of central tendency and measures of variance. Followihg data gives the
distribution of marks of 50 students in statistics.

Marks.more than | 10 1,204 30 40]50}60]70

| No: of students 50 145£35]20(10] 411

Compute median marks. Also compute minitium marks obtained by a pass candidate if

60% student pass in the test. o :

'f)roblenj in statistics is given to three students A, B and C whose chances of solving are

Y and Vi respectively. If all of them try independently, what is the probability that

}a) at least one of them will solve it
“#b) none of them can solve it
) exactly two of them can solve it

' “Deﬁrie binomial distribution and explain the condi't:ion for Binomial distribution.

w .

4, If the probébility that an individual suffers a bad reaction from a certain injection'is
0.001, among' 2000 individual ' ; . : :
i

2) obta 1 probability distribution function for suffering bad reaction

2
b) determine the probabil ity that

(@) exactly 3 individuals will suffer bad reaction
(ii) more than 2, individuals will suffer bad reaction

(6]

- 16l
[242]

(6]

5. The breakdown voltage x of randomly chosen diode of a particular type is knéwn tobe

normally distributed with mean 40 and standard deviation 1.5 volts. What is the
probability that the breakdown voltage. Will be
2) Between 39 and 42 Volts

b) Atrnost43 Volts
) Atleast39 Volts

OR
The distribution function for a random variable x is
fx)=1- e forx 20
=0 forx<0

a) Find p(x >2)
b) Find mean and variance of the variable x.

(6l




10.

11.

12,

13.
- alloy bar and percentage of alloying element A present in the metal

~—a

Define discrete and continuous random variable. Also describe the procedure to compute
mean and variance for both variables.

Define standard normal distribution. Write down its properties and importance of this
dist,ributiqn. ' , i
A population consists of four number 2, 8',.14, 20, -

a) Write down all possible sample size of two without replacement.
b) Verify that the population mean is equal to the mean of the sample mean,

What are difference between point estirhatij_)ﬁ and Interval estimation? Also discuss
differences between estimation and Hypothesis testing.

Define critical value. A manufacturer claimed that at least 95% of the water pumps
supplied to the ABC Company confirmed to specification. However, the product manager
at ABC Company wasn’t satisfied with the claim .of the manufacturer hence to test the

- claim, the manager examined a sample of 250 water pumps supplied last month and

found that 228 water pumps 45 per the specification. Can you conclude that the
production manager is right to doubt on the claim of the manufactures (o = 0.01) -

Three varieties of coal were. analyzed by four chemists and the ash-content in the
varieties were found as follows: - ’ S
o IR Varietios Chemists |
e 112]314
) A, |8|515|7
4 B/ 7161414
C 31654

- Test whether the varieties differ, significantly in their ash-cdntent? Test at 5% level of
- significance. ‘ v , ot _

Fe9=194,  Fgg= 8.811,
Write the procedure of testing of Hypothesis for single proportion. , : _
The following data gives the number of twists required to break a certain kind of forged

Number of twists 141749769 65]40 50 (58 [57 131136

Percentage of elements A [ 10|12 | 14 | 15 | 13 | 12 | 13 | 14 13{12

4.

[4]

(4]

6]

[3+3]

[6]

[6]
4

a) Fit the regression equation of number of twists on percentage of element A,

Determine the predicted number of twists required break an alloy when percentage of
element is 20 : ' '

b) Find 99% confidence interval for the regression coefficient.

The simple correlation coefficient between fertilizer (x1) seeds (x2) and productivity (x3)
are 112 = 0.59, rj3 = 0.46 are 153 = 0.77 calculate the partial correlation coefficient ryy 5 and
multiple correlation R, 53 - '

[4]

[4]



15. The samples of Eeﬁgth of life of bulbs from two comparies are given below. - [8]

Length of life (hours) sz a}r;y
500-600 10| 3
600-700 211 8
700-800 6 |15
§00-900 8 | 12 |
; 900-1000 21 | 4
: 1000-1100 10} 5
- 1100-1200 2 |15 ]
1200-1300 12 113
1300-1400 191 7
1400-1500 9 {7
1500-1600 3 4
1600-1700 71 6
1700-1800 513
- 1800-1900 . 4 | 2
. 1900-2000 1 3

~a) Calculate mean fength of life of bulbs fro company A and company B
b Calculate sample standard deviation and sample variance for given data
) ‘Which company is bulbs are more uniform? ©
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% .
-

Write down the significance of statistics in efxgineering. An experiment shows the height

of 51.plants given below. If average heights of all the 51 plants are 40 cm find the
missing frequencies corresponding to the height 30 and 50cm.

_Height (cm) | 10 | 20 30 | 40 | 50 | 604
* [No.ofplant |2 |3 |- |21]- 51

‘What do you mean by mutually exclusive, exhaustive and complementary gvents?

~Explain with examples. In a particular city, airport A handles 50% of all airline;s‘.trafﬁc,

. * - airport B handles 30% and airport C. handles 20%. The detection rates for weapons at the
-~ three airports are 0.9, 0.5and 0.4 respectively. A passenger is randomly selected at one of

' from binomial distribution? _
A typist made 2.6 mistakes per page on average, find the probability that in the page -

the airports. Then (i) what is the probability that he/she carrying a weapon? (ii) If he/she

is found to be carrying a weapon, what is the probability that airport Ais being used? - .
Define probability density function? A continuous probability distribution of a \(aﬁ:able x

is defined as f(x)=KX(1-X) for all 0 < X < 1. Compute () P(X 2 0.4) () POAsX %)
. . . Or, ‘ ' .
A fair dice was rolled until one gets a Six; find the expected number of toss required?

Define Negative Binomial distribution and explain characteristics. How does it differ

typed by him, 1) there is no mistake ii) at least two mistakes iii) at most 3 mistakes.

Define Gamma distribution, chief characteristics and write its applications.

O, : .
The breakdown voltage X of randomly chosen diode of a particular type is known to be
normally distributed with mean 40 and s.d. 1.5 volts. What is the probability that the
breakdown voltage will be (a) between 39 and 42 volts; (b) at most 43 volts; (c) at least

39 volts. 4 _
Define estimation? Write characteristics of a good estimator? A sample of 409 students

taking Entrance for BE revealed an average score of 56. Construct a 95% as well as 99%

confidence interval for population mean SCore if standard deviation of score of "all
students in known to bel0.

A whole sale dealer wanted to buy 2 '1arge quantity of ght bulbs from two brands Jabel A
and B. He bought 100 bulbs from each bulbs brand and found by testing that brand A had

. mean life time 1120 hours and standard deviation 75 hours and brand B had mean life

(6]

BJ

51

[6] . .

51
51

6]



time 1062 hours and standard deviation 82 hours. Find the 95% and 99% confidence
limits for the difference in the average life of bulbs from the two brands, :

9. The following are the breaking strength of three different brands of cables.

‘ Brand | - Breaking Strength
A 140130]50]60]307 -
B 160]|40(55]65] - .

: C |60]50]70]65]75]40 :

Construct ANOVA table and test for the equality of the average breaking strength of
cables at a=5%. o

10. In a recent survey 1,072 Engineers were classified according to their intelligence (GPA in

Bachelor) and economic conditions after graduation. Test whether there is any association.

6

between intelligence and economic condition.

Economic Condition Intelligence in BE

after graduation Excellent | Good | Mediocre | Dufl
| Goed _ 48 | 199 181 82

Not good ' 81 185 190 106

x* value for 2 d.f;.=5 991

11.-What is testing of hypothesis? Explain the procedure followed in testing of Significance
difference between two population proportion large sample? .

si:m'plé

“to test the claim. : 7
that more than 20% of set in use are tunéd to 60 minute, -

13. A sample of 10 values of three variables X1, X2 and X3 were obtained as

IEX=10 [ 3Xo=20 | 3X,=30
IX"=20 | 2Xp=68 | 5X;=170
. EX}X2=10 i 2X1X3= 15 2X2X3=54

Find (i) Partial correlation between X; and X, eliminating the effect of X; (ii) Multiple
- correlation between X, X, and X; assuming X, as dependent variable, :

14. Differentiate between correlation and regression? From following data find the Karl
Pearsons coefficient correlation and interpret the result? ~ S

Mearks in Statistics | 39 | 65 | 62 9082175125198 1361{78

Marks in Mathematics | 47 | 53 | 58 | 86 | 62 | 68 | 60 91151184

15. Following data reveals the sample of 22 pairs of observation (X,Y) drawn from large
population, - '

X146 16156 |68|58/45]50]159]4566 371
Y 149146 143(32(26(27/29147137 (30143 o
X159166162|57]57{45(50]61 55147 |511"
; Y132127137[24(43]49]48|29037(32 | 26
i) Find the sample mean for each variable X and Y.
if) Which series is more consistent and why?

iii) Find the standard error of the difference of mean.
iv) Find the coefficient of Karl Pearson correlation.

LEE

B , - 5]
, : random saxﬁplc:;df;HOus'ehdld:w;t'h.aTV‘. setin ‘useﬁtShow;»-thatf"lﬁ24~‘-of-themi were
 tuned to 60 minute while 3836 were tuned to some other show. Use 0.05 significant level -
m of CBS executive that "60 minute get more than a 20 shave", which mean

]

[]

[5]

(5]

£5]

3
H
&
i
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" What are measures of central tendencies? Write favorable points of each of them.
Calculate approximate measures of central tendency from following data; - [1+243]
" [Wages in Rs/ week | Less than 35 | 35-37 | 38-40 41-43 | Over43
No. of wage earned 14 82 99 18 7

From a group of 4 Engineers, 3 Doctors and 2 Statistician a sub-group of 3 has to be
made, what is the probability that sub-group consists of '

‘ a) One from each profession
,‘ | | 4
Deﬁne discrete probability distribution with suitable example. Compare - Negative

: ’ [3+3]

“Binomial and Binomial probability. distributions. S

A quahty control engineers inspects a random sample of 3 batteries from each lot of 24

* car batteries that is ready to shipment. If such a lot contain six batteries: ith light .

defects, what is the probabilities that the inspector’s sample will contain
“-a) None of the batteries with defect

'b) Only one of the batteries with defect . A
c) At least'two of the batteries w1th defect . » [6]

Write major characteristics of normal distribution. Discuss relation between Normal

distribution and Standard Normal distribution. [2+3]
' OR v

What are Gamma and Chi-squared distributions? Specify relationship between them.

“The life of an electric light bulbs follows Normal distribution with mean 800 hours and a
standard deviation of 50 hours. Find the probability that a bulb burns

a) Between 750 and 825 hours ,

'b) More than 900 hours : - . [5]
- OR | |

Define exponential distribution. Suppose that the service life of a semiconductor is

exponentially distributed with an average of 60 hours. Find the probability that a semi-

conductor will a) still working after 90 hours
b) fail within 120 hours

A populétion consists of five numbers 2, 4, 6 and 8

. 2a) Enumerate all possible sample of size two without replacément

b) Show that the mean of the sampling distribution of sample mean is equal to
" Sopiltion mem o ping GSEREIRST ‘




8. State central limit theorem. A random sample of size 100 is taken from an infinite
population with mean 75 and variance 256, Assert the chances of sample mean between

. 67and83, | [6]
9. Whatjs type Ist error? Describe the procedure of the for difference of two Mean for large
“sample. [6]

10. Define chi-square distribution, A book containing 500 pages, was thoroughly checked.

The distribution of number of error page was siven below as
A [ Number of errors: 0 f_f 213]4]5
- [ Number of Pages: | 2751138 [ 757 (4|1 ’
Using chi-square test of goodness of fit, verify whether the arrivals follo\«:‘v; a poison

. distribution at 5% level of significance. [6]
11. Define hypothesis. Describe the procedure of testing of hypothesis of significant
difference between two population means for large samples
‘ ‘ OR {
Describe the -types of error in Hypothesis Testing. Write the procedure testing of
- Hypothesis of single proportion. | ‘ [6]
12. Write the Decision criteria in test of Hypothesis with diagram. - [4]
13. In trying to evaluate the effectiveness of antibiotics in killing bacteria, a research institute
compiled the following information } :
Autiblotics (mg) [ 12115 14 [ 16 [ 17 10
[ Bacteria (517756 7218662 o
/- Find strength and direc_tion;ofrela‘tiq{xship,betw_een them, = . Ll 41
.14; Differentiate between Correlation and regression analysis, R [4]
15 Following data revels the scores of sixty candidates of IOE entrance examination '
| o PBLBT 40 (857 (%5543 50.71 -
42.14 | 50.71 42386 55 |71.43 64.29
52.86 | 42.14 57.14 | 45.71 43.571 40
144.29 | 55.71 40 | 48.57 | 4857 49.29
51.43 1 47.14 54.29 | 45 [53357 50
49.29 | 60 - 48.57 15071 350 ,49.29
47:.14 1 53.57 58.57 143.57 | 4714 53.57
47.86 47.14 | 40 43.57 | 52.86 | 47.86
49.29 | 49.29 42.86 | 47.14 48.571 50
147.14 | 50.71 52.86 | 47.86 47.14 | 70 7
a) EBstimate average score of candidates
b) Findunbiased estimator of true standard deviation and standard error of average score
©) Also test for consistericy of score : ' [8]

’ , ek
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1. Describe the various measures of central tendency and its application. The following table

represents the marks of 100 students. i6l
Marks 030 120-40 | 40-60 | 60-80 [ 80-100
No. of students | 14 18 27 26 15

Find the mean, median and standard deviation of. all 100 students.

2. Explain Baye's theorem. A chain of video stores sells three different brands of DVD
players; Of its DVD players sales, 50% are brand | (the least expensive), 30% are brand
2, and 20% are brand 3. Each manufacturer offers a 1-year warranty on parts and labor. It
is known that 25% of brand 1's DVD players require warranty repair work, where as the
corresponding percentages for brands 2 and 3 are 20% and 10%, respectively. [2+4]
a) What is the probability that a randomly selected purchaser has bought a brand 1 DVD

.. players that will need repair while under warranty? -
b) Whatis the probability that a randomly selected purchaser has a DVD player that will
need repair while under warranty? L

3. Define negative binemial distribution with its important characteristics. , {8

4. If a publisher of nontechnical books takes great pains to ensure that its books are free of
typographical errors, SO that the probability of any given page containing at least one such }
error is 0.005 and errors are independent from page to page, what is the probability that i
one of its 400-page novels will contain. ' [5] i
a) Exactly one page with errors?

b) Atmost three pages with errors? . A ,

5 Ina certain examination test 2000 students appeared in Statistics. The average marks
obtained were 50% and the standard deviation was 5%. How many students do you
expect to obtain more than 60% marks? What are the minimum marks of the top 100
students? Assume that the marks are normally distributed. {51

- OR
The daily consumption of water in a certain place follow a gamma distribution with
parameters 0. = 2 and p = 3. If the daily capacity of this city is 9 million gallon of water,
~ what is the probability that on any given day the water supply is inadequate?

6. The distribution function of 2 random variable x is . [5]
F(x)=l—e'2" for x20 _ : ' - . " |

=0 for x<0 Do

a) Find P(x>2) ,
b) Find mean and variance of the variable x. ! . /



7.
8.

-9,

b ),

’E&W

What do you mean by central limit-theorem and discuss its applications.

An electrical firm manufactures light bulbs that have a length of life that is approximately
normaily distributed with mean equal to 800 hours and standard deviation of 40 hours.
Find the probability that a random sample of 16 bulbs will have an average life of (a) less
than 850 hours (b) between 750 to 900. '

Define partial and multiple correlation with suitable examples. Write down the properties
of partial and multiple correlation. - »

‘lgm nyfte ia%;;ed inghe?m' ; ti&i?’% a synthetic fiber is stored in a place which has no
huiidity gorfrol. Meas crgefits Gfsghe relative humidity in the storage place and
&

moiigure Torter of samiple ofile ra material (both in percentage) on 12 days yielded
the following results:

 [Humidity, X 42 135 50 [43 T48 162 |31 [36 [44 [39 |55 T4

Moisture content, Y |12 |8 14 |9 11.116 |7 9 12 110 |13 J11

11.

12

- Does this data suggest that at least _unq;of the grains differ with r.éspeci to true average

Verify that it is reasonable to fit a straight line. Fit the straight by the method of least
squares. o ‘ . .

Describe the procedure of the test of significance for difference of two properties for
large sample, ' '

Six sample of each of four types of cereal grain grown in a certain region were analyzed
to determine thiamin content, resulting in the following data (mg/g):

| Wheat |52 145 [60 |61 |67 5.8
Barley 165 [8.0 |61 |75 |59 3.6
(Maize |58 |47 |64 |49 [60 5.2
1 Oats -~ [83 |61 178 [7.0 |55 17.2

« thiamin centent? Use 0.05 level of significance.

OR

A liquid dietary productyimpi‘iesfin itg-adverﬁsing that use of the product for one month
 results in an average weight.loss of at least 3 pounds. Eight subjects use the product for
~ one month, and the resulting weight loss data are reported below. Do the data support the

13.

14.

claim of the producer of the dietary product with the probability of a type I error set 1o
0.05? ' '

' Subjects. 1 2 3 14 5 6 7 8
Weight (Ib) | 165 [201 | 195 | 198 155 1143 {150 |187
Weight (Ib) | 161 [195 | 192 [193 150 | 141 [146 |183

From the following data can you conclude that there is association between the purchase
of brand and geographical region?

« Region ,
A - | Central | Eastern | Western
Purchase brand 140 55 45
Do not purchase brand | 60 45 55

Use 5% level of gignj

- Two differ €48.01 4 City are being considered as sites for day-care centers. Of 200
household; sg:weys in section, the proportion in which the mother worked full-time

1, 40% of 150 households surveyed had mothers at full time
ﬂgcanc»e, is there a significant difference in the proportion of
0 dreas of the city?

nother se
vel of s

14

B3]

[5]

- [5]
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c) Which institute is consistent?

i * ok ok

mmimmm
7 mmmmm-m

a) Calculate mean and standard deviation for institute A,Band C
b). Which institute-is good?

8]
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. What is Box plot and what does it measure? Explain the meaning of its different parfs

A civif erigineeting nonitors watér quality by meéasuring the amount of suspended solids
in a sample of river water. Over 11 weekdays, he observed 14,12, 21, 28, 30, 63, 29, 65,
55, 19, 20 suspended solids (parts pgr\mil]io_n)‘._ » _ o

Findthe third quartile and interpret its meaning.” ~~~~ © . [343]

- 2. 'Write sown the difference between the sample space and sample points, dependent and
independent -events. Urn A contains: 2 white. 1 black and. 3 red balls. Urn B contain 3
white 2 black and 4 red balls. Urn C contain 4 white 3 black and 2 red balls. One U is
““choosen at randem and 2 balls are drawn. They happen to be red and black. What iz the
 probability that both come from U B. EARE

3. What are the characteristics of Binomial Distrisution and how does it differ from

‘«2 Negative Binominal Distribution? ’ e

4. A quality control engineer inspects a random sample of 4 batteries from each lot of 24 car
batteries that is ready to shipment. If such a lot contzin six batteries with slight defects.
What are the probabilities that the inspector's sample will contain. ’

i) None cf the batteries with defect? - .
ii) "At least two of thie batteries with defects? - '
ili) At most three of the batteries with defects?

5. The bréakdown,\{oltage X of a randornly chosen diode of a particular type isknown to be
normally distributed with mean 40 volts and variance 2.25 volts. What is the probability
~ that the breakdown voltage will be

i) Between 39 and 42 volts -
ii) Less than 44 volts
 iil) More than 43 volts
' | OR

The daily consumption of electric power in a certain city follow a gamma distribution
with oo =2 and B = 3. If the power plant of this city has daily capacity of 12 million

- kilowatt hours, what is the probability that this power supply will be inadequate on any
given day? : :

(6]

o

]

(5]



6.

A college proféssar never finishes his lecture before the bell riﬁgs to end‘t:h‘g-,' Apériod! and

always finishes his lectures within one minute after the bell rings. Let X = the time which
elapses between the bell and the end of the lecture. Suppose that the p.dfof Xis

f(x)=kx’,0sx <1
= 0,otherise -
i) Find the value ofk
ii) What is the probability that the lecture ends with % minute of the bell ringing?

iii) What is the probability that the lecture continues beyond the bell for between 15 and
30 seconds? : :

Define Central Limit Theorem. The amount of impurity in a batch of a certain chemical

product is a random variable with mean value 4.0 gm and standard deviation 1.5 gm. If
‘50batches are independently prepared, what is the pl_‘obability that the sample average
amount of impurity is between 3.5 and 3.8 gm? ' :

Define population. Sample parameter and statistic with suitable examples. A population

 consists of 3,7,11,15. Consider all possible samples of size two which can be drawn

. without replacement from this population. Find population mean and Standard error of

9.

1.

12.

mean.

What are the two regression coefficients and what do they represent when these two will

be same? Write any three properties of regression coefficient.

i6. A dmple of 8 values of three variables Xi, X; and X; were obtained as

L IEXeae0 [zXmet  [5Xs=48
L JEXE=171T2 [ 2Ky =546 T X5t =320
[ZX X,=2845 |3 XX =2269 | XpX;=396

Find:

i) Partial correlation between X and X; eliminating the effect of X5

ii) Multiple correlation between Xi, X3 and X5 assuming X3 as dependent

Discuss difference between estimation and hypothesis test of significance of pmpulatimi
[663 (435 649 [619 T643 647 [651 |645 [684 632 |

Find 99% confidence interval for true hardness of magnesium alloy.

An examination was given to 50 students at college A and 60 students at college B. Ata

. mean grade vas. 75 with standard deviation of 9. At B mean grad=-was 79 with a standard

deviation of 7. Is these significant difference between the performance of students at A
and those at B, given that o = 0.057 '

, OR .
Three randomly selected groups of chickens are fed on three different diets. Each group

~ consists of five chickens. Their weight gains during a specified period of time are as

follows; _ ,

- Diet I 4 |4 17 {718
Dietll [3 |4 |5 [6 |7
Dietlil {6 |7 [7 |7 |8

: Tc{:st the h}'rpof’thes‘is.ﬂ'xat mean gains of weight due to the three diets are equal.

(5]

(5]

(5]
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13. A random sample of smokers was obtained and each individual was classified both with
respect to gender and with respect to the age at which he/she first started smoking.

Gender
Male | Female
<16 25 10
16-17 |24 32
18-20 | 28 17
>20 19 34

Cérry out a test of hypotheses to decide whether there might be an association: between
gender and the age at which an individual first smokes? :

Age

14. Explain the concept of (i) point estimation and (ii) Internal estimation of population
properties. In a random sample of 400 industrial accidents, it was found that 231 were

due to at least partially to unsafe working condition. 95% confidence intervals for the -

corresponding true proportion. ‘ v ,
15, Following multiple box plots shows the qilality index at 4 manufacturing plants.

-Comment on the relationships between quality at different plants and the variability

~ present those 4 plants.

120 ~

NI

“1e0

5

76

L1 | Lo
Plant1 Plant2 Plent3 Plant4

" Plant

L2 2

2

(5]

[7]
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1. Intwo companies A and B engaged in similar type of industry, the average weekly wage

and standard deviation are given below: (el
Averagg_weekly wage (Rs)
| Standard deviation . -
-i) Which company pays larger amount as weekly wags? . :
if) Which company show greater variability in the distribution weekly wages? .
jif) What is the meas and standard deviation of all the workers in two companies teken .
, together? , ,
P S State the law multiplication of prbbability._ An Electronics company has an-engi_nee}‘ing
S S position opeD. The Probability that an applicant is capable is 0.7. Each applicant 18 given
’ . ritten test and oral examination. A capable applicant passes ith Probability 0.9 while
an incapable applicant passes, with Probability of 0.4. Find (a) the pmba,bility that an
applicant passes the test (b) the probability that the applicant is capable given hefshe
-passes the test. S ‘ S 6]
Tone 3, Define negative Binominal Distribution. If a boy is throwing stone at 2 target whet is the
probability that his _10‘»h throw is his st hit, if the probability of hitting the target at any
trial is 0.6. Also find the mean and variance of random variable. T - B
4. Define hypergeometric probability distribution with an example. Describe the conditions
for the binomial approximation to hypergeormetric distribution? ~ 5]
5 et X denote the amount of time for which a book on two hour reserve at & college }ibra:y .
is checked out by 2 andomly selected student and suppose that X has density fumetc, 51
fx)=1/2x,  0sx=2 |
=0 otherwise A
Calculate P(X <D and PO.5SX <15 ,
6. Define continuous random variable with suitable example. Describe the properties of
probability density function and distribution fiinction- o [31
7. State Central limit theorem with an example. Explain why it is jmportant in engineering
field? - ‘ _ - B
§. A population consists of the four number 2.8,14,20 151
Q) Write down all possible sample size of two without replacement
i) Verify that the population mean is equal to the mean of the sample mean
_ iii) Calculate ilie standard error of the sampling distribution of the sample mean
, - 9. Define Karl Person coefficient of Correlation and coefficient of determination. What it is s

input in anelysis.



10. A house survey on ﬁibnthly expenditure on food yield foﬂowihg data:

[ Monthly expenditure (100 Rs) | 10 15 120 [25 T30 [35 [40 |
| Monthly income (1000 Rs.) 2 |4 |5 17 T6 |6 13 l

| Size of the family _ [4 15 17 71018 i1 T2 B
Obtain the multiple correlation coefficient, v :

11, There was a research on voltage supply by Ba Hries supplied by two companies. Both-

between mean voltages between two cOmpaIﬁes. To test this, she selected independent
samples from both company and in lab test the result were as follows: '

[ ] | Mean | Sample Standard deviation

| Company A™ |13 |3.50v 0.3V
[ Company B |10 [3.15V |04V B

.~ Test the researcher Suspect was correct at 5% level of significance,

12. Shyam and Co. p'ro\ducesv three varieties of certain produbtf deluxe, find and ordinary. A
Tecent market survey is conducted for preference of products, The preference was found
as follow: = S '

" [Product | Production |
| Deluxe |15 [14 [19 |18
Fine 17 112 20 [16

: 16 |18 |16 |17

. orR B
The following are the avetage,w«eekly losses of ‘worker hoirs due to ‘accidents in'10

F ‘mdusufial-plantbeforeandtg—zftgr a certain safety program was put into operation: - -

(Before 145 173 T46 1124 133 [57 183 134 T3 T3
After 136 |60 |44 119 |23 [51 177 125 |22 |11

Use the 0.05 level of significance to test whether the safety program is "effe’ctéive.

13. Define critical value, A manufacturer claimed that at least 95% of the. water pumps
supplied to the ABC Company confirmed to specification. However, the product manager
at ABC Company wasn't satisfied with the claim of the manufacturer, Hence, to test the
claim, the manager examined a sample of 250 water pumps supplied last' month and
found that 228 water pumps as per the specification. Can you conclude that the
production manager is right to doubt on the clajm of the manufactures? (x=0.01)

14. Describe the Hypothesis testing procedure of Chi-square test of independence for
2x2 table, : : : * - . o

-15. The following table shows the number of hours 45 fxos;zital patients slept following the

administration of a certain anesthetic. - )
17 110 J12 T4 g [7 T3 138 5 )
2 |11 [3 8 1 (1 113 ]10 |4

14 (5 [5 08 (7 (713 1213
8 13 |1 [7 17 1314 |5 |5

: 3 Il {17010 {4 |7 07 TiT Ts
a) Find sample mean, sample variance and sample standard deviation
- b) Compare a value that measures the amount of variability relative to the value of mean

ek ok

(]

Q'[sj“ :
- [5]
18]
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Candidates are required to give their answers in their own words as far as practicable.

Attempt AlL questions.
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Necessary tables are attached herewith. :
Assume suitable data if necessary.

What are the differencés between measures of central tendency and measures of
dispersion? The mean and standard deviation of 20 items iS found to be 10 and 2
respectively. Atthe time of checking it was found that one item 8 was incorrect. Calculate

-

the mean and standard deviation if: (i) the wrong item i omitted (i) itis replaced by 12.

g

Define conditional probability. An assembly plant receives its voliage regulators from

these three different suppliers, 60% from supplier A, 30% from supplier B, and 10% form
supplier C. It is also known that 95% of voltage regulators from A, 80% of these from B,
and 65% these from C perform according o specifications. What is the probability that

i) Anyone yoltage regulator "received by the plant will perform according {0
~ specifications : - ‘ , .
ii) A voltage regulator that perform according to specificaticn came f;omB :

Binomial and Negatlve Binomial

Write the differences and similarities between
Distribution. - Mg

el

[2+3]

In certaiﬁ factory'turning out optical lenses, there is-a small changs, 1/500 for any lens to |

be defective. The lenses are supplied in packets of 10 each. What is the probability thata
packet will contain ) ‘ S

i) No defective lens
ii) At leastone defective lenses
iii) At most two defective lenses

OR

‘Define mathematical expectation of a discrete random vasriable. A probab'ﬂity
. distribution is given.

BRE 2 3 4
; 026 1025 |0.11 |002 0.25

Find (a) P(X 2 4); () p(0 <X <4 (c) mean and veriance of X
Define standard normal distribution. Give the condition for pormal approximaﬁon of
Poisson distribution. o :

) !
The mean inside diameter of a sample of 200 washers produced by 2 machine is 0.502 em
and the standard deviation as 0.005 cm. The purpose for these washers are interned allows
2 maximum tolerance in the diameter of 0.496 to 0.508 cm, otherwise the washers are
considered defective. Determine the percentage of defective washers produced by the
machine. Assume the diameter is normally distributed. . :

?

What do you mean by sampling distribution of a sample mean and its Standard Error?
Explains with example. What would be the variance of sampling distribution of meat, if

- sample s taken from finite population?

Bl

- 13



8.

i

Define the CentralfLimit Theorem. A sample of 100 mgbile batleryl cells tested to find
the length. of life produced the following results as mean 13 months and standard

. deviation of 3 months. Assuming the data to be nommally distributed by using Central

10.

Limit Theorem what percentage of battery cells expected to have Averagg hfe"f’ ;

i) More than 15 months (ii) Less than 9 months .

Define partial and multiple correlations with examples. Write down the properties of
partial and multiple correlation. . ' N 5

An article in wear (Vol.152, 1992, pp. 171-181) presents data on the fretting wear of mild
steel'and oil viscosity. Representative data follow, with x = oil viscosity and y = wear
volume (10 cubic millimeters). : R
s y 1240 [ 181 [193 |155 [172 110 Fii3 75 194
x |16 (94 155 [200 [220 355-143.6: [ 40.5 [33.0

i) Fit the sample linear regression model using least

- 1i) Predict fretting wear when viscosity x =30

11.

12.

Describe the procedure of the test of significance for difference of two population mean

for large sample. | . _
Ten objects were chosen at random from the large population and their weights were

found to be in grams 63, 63, 64, 65, 66, 69, 65, 66.1, 64.5. In the light of above data,.

~ discuss the suggestion that the mean weight in the population is 65 gm. Use ¢ = 0.05.+

.13,

15

Define chi-square distribution. From the following data can you conciude that there is
- association between. the purchase of brand and ‘gevgraphical region? (Use 5% level of
significance). - . . - RO e (e
‘ Region |
B - Centrai | Eastern | Western
{Purchase brand ©  [40 33 0 145
Do not purchase brand - |60 .| 45 155 - T ‘
. In a postal survey of 500 households, 330 said that . they. thought they. were being

overcharged for the public services within their area,

i) Calculate an approximate 99% confidence interval for the population pmpﬂrti@?, p. C_’f
* households whe thought they were being overcharged for public services within their
area, :
1) Estimate the size of -sample required to estimate the value of p to be within 99%
confidence limits of +0.025. . '

- Following data gives the sample records of number of passenger take ticket at the counter

of Bus during one hour period.

- 22] s8] 32] 3] & 57| 25 as| 23] 37
64 56| 46| 60| 29| 43| e3| 36l .25 is
60| 26| 58| ‘58| 297 43 53¢ 864451 22
52| 43| 45| 31| 45| 39| 33| 38 30| 60
581 42| 54| 62| 52| 42 65| 58| 51| &0
53| 45| 31| 53| 22| s3] s1| &2 47| . 59|
. Find the . ' : : - :
L Sample mean of !\lur_.f.berofpassenger T o
i Sample 'Staridardkde\viaﬂ‘on.and Coeificiant of variation.
. Standard error of the sample mean. o
- Findthe 8£% and-98% confidence limit of sample mean

Hokk
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1. What is absolute and relative Measwe of Dlspersmn‘? Copstmct a Box plot from the

following data of marks of students as: [1+5]
’ Marks | 10-20 20-30 | "30-40 | 40-50 50 60 o '
No. of students 2 - 6 22 13 7

" 2. State the law of addition of probablhty In a trammg, the 70% of persons achlev..d a
" rating of Satisfactory. Of those as rated as Satisfactory, 80% had Acceptable Scores on .
the personality test. Of those rated as Unsatisfactory, 35% had Acceptable Scores. Find
. the probability that an apphcant would be a Sansfactory trainee gwen the Acceptable

“scdres on pmwnahty test. . ;o A . , C [2+4]
Define \Iegatwe bmonual d'stnbutmn w1th its 1mportant cnaxactprﬁstxcs R 1 ]

. 4 A mrtlculariy long traffic light on your morning commute is green 20% of thc tme that '
- you approa.cu it. Assume that each morning represents.as mdepemieni trial. . R

o 1) Over five mormngs, what i the: probabihty that the light i is green: on exactly one day‘? :
T if) Ower 20 mommgs what'is the probabmty thaf the. izgh* is greeq on exautiy four da'vs? )
5. The d1str1but1on functxon forarandom vanableXls o SRR £
Fx)= 1 e'zxforv>() R R T e B e T
=0, forx<0 B

i) Find P(X >2)
if) Find mean and vauance  of the vanable X. .

: 6 Define Standard Normal D1stnbut10n w1th the1r respectlve prababdxty densv‘v funr*tm'l e
and describe its propemcs T ¥ : . 151

7. Anarticle in Wear (Vol 152 1992, pp 171 181) p1ssents data on tng f*et’cmg wear of mﬂa -
. steel and 011 viscosity. Representative: data follow w1th X ; = 011 vxscomty and y = wear

" yolume (107 cubic. millimeters). R £
y [ 240 [ 181 | 193 | 155 172 "3110 | 1-13- 75 T4 |- '
x| 1.6 | 94 | 155 20.0 22 @ 35“5 43.0 | 405 33.0

i) Fit the simple linear regression model usmg least
ii) Predict fretting wear when viscosity x = 30
8. What are the two rvgressmn coefﬁczents and what do they represent? Write the prope*‘txes
«of regression coefficient. 4 [51
9. Define Central Limit Tneorpm An electronics companv monufactures resistors that have ’
i mean resistance of 100 ohms and a standard deviation of 10 ohms. The distribution of
resistance is normal. Find the nrobability that a random sample of 25 resistors will have
an average resistance less than 95 ohms. ' - : 51



[

10. Define standard error of sample mean, A populatlon conswt of the four numbers 12, 19,

13, 16.. - aa S R BY
i) Write down all possible sample size of two mthout replacement o o
11) Find standard error of the sample mean. 5

-~ 11. Describe the procedure of the test of s1gmﬁcance for diffe_rence ef tWo’ poptﬂaiien mean‘ |

12 In the investigation of a citizens' commlttee complamt"' about the avaﬂab111ty ‘of ﬁre

Ty dxstnbutxon Is therc. evxdem,e to support the cla
L thh dlfferent mem dlameters? Uﬂe o= 0 05 1n arm ing at thJs

Use 5% Ievel of mgmﬂcanc .
15. The followmo table shows the number of hours

for large sample.

protection within the country, the distance in miles to the nearest fire station was

measured for each of five randomly selected residences in each of four areas.. . . 5] .

Areal [7][575]6]8)

Area2 [ 141345
Area3 [ 719878
Arad [ 41637

Do these data provide sufficient evidence to mdlcate a dlfference in mean dlstance for the
: four areas at the 0.05 level of mgmﬁcan it :

Co The dlameter of steel rods manufactured on two dlffenent extrusion maclunes is bemg .

1in sngated Two random samples of 51zes n1 = 15 and nz = 17 are selected and the ‘

and thdi. ’

Assume’ ﬂlat o —62

at the two o

B Do not puthase b

oolualtaafun| gt T TG

adnnmstratmn of a certain anesthenc L
7110 2] 41817735 T35
12 11} 3 8 |1 1413410
4 5 S5 18171713 12
8§ | 13 I 7 117131 4 5
3 1 1711014 {717 11

‘ i) ' Find sample mean, sample variance’ and sample standard deviation.

i) Compute a value that measures the amount of vanabﬂvty relatlve to thu ve Iue of mean,
dodd ' :

i

e e O U




St

) TRIBHUVAN UNIVERSITY Exam.

Examination _Control Division | Programme
2071 Chaitra Year/ Part . | I1/1 Time 3hrs.

INSTITUTE OF ENGINEERING Level BE Full Marks . | 80

BEL, BEX, BCT,

B.Agri ' Pass Marks 32 ..

- Subject: - Probability and Statistic (SH602)

AN NN

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. - '
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Necessary tables are attached herewith. :

Assume suitable data if necessary.

Two different sections of a statistics class take the same quiz and the scores are recofd‘ed
below: , o o '
a) Find the range and standard deviation for each section

6] -

b) What do the range values lead you to conclude about the variation in the two sections?

¢) Why is the range misleading in this case? . - : ‘ ,
d) What do the standard deviation values lead you to conclude about the variation in two

sections? :

Sectionl | 1 [20 120120 ™0 | 20 ] 20 ] 20 (20|20 20
Section2 | 2| 3 415 | 6 |14]15]116}17 |18 19

Define de_pende'nt and . independent evel{ts with suitable examples: The independent
robabilities that the three sections of a costing department will encounter & computer error. -

e 0.2, 0.3'and 0.1 per week respectively. What is the probability that there wouldbe: 6]

i) At least one computer error per week

A;L'»J

i) One and only one computer error per week
: Wnte the differences and similarities between Binominal and Negative B;i_;zcmina
" A ‘quality control engineer inspects a random sample of 4 batteries from each lot of 24 car

batteries that is ready to shipment. If such ‘a lot contain six batteries with slight defects. What
are the probabilities that the inspector’s sample will contain: -+ . R BT
?) None of the batteries with defect? - I ' :

ii) At leasttwo of the batteries with defects?

iii) At most three of the batteries with defect?

A random variable X has the folloWingv pr‘obabilityl-densi'ty fuzi_ction as: B - [5].

} L 3 4= 2 '
£(x) = kx( x.)‘ LO<x<l
0,otherwise :

" Find the value of k, using this value of k find mean and variance of distribution. - - i

-, the breakdown voltage will be:

. The breakdown voltage X of a randomly chosen diode of a particuiér type is known to be

normally distributed with mean 40 volts and variance 2.25 volts. What is the probability that

31

i) Between 39 and 42 volts '

ii) Less than 44 volts

iii) More than 43 volis :
o OR

The duily consumption of electric power in a cortain city follow a gamma distribution with

o =72 ead B = 3. If the power plant of this city has daily capacity of 12 million kilowatt

hours, what is the probability that this power supply will be inadequate on any given day?



7. State central limit theorem. An electrical firm manufactures light bulbs that havs a length of

life that is approximately normally
- -deviation of 4 hours. Find the prob
average life of less than 12775.hours

distributed with mean equal to 800 hours and standard
ability that a random sample of 16 bulbs will have an
o o ]

8. What do you mean by sampling distribution of a sam
would be the variance of sampling distribution. of

ple mean and its standard Error? What

population? '

_ partial and multiple correlation.
_ 10. The following data gives the number of twists

required to break a ce_rtsgin kind of forged alloy

mean if sample is taken from finite
_— [B+1]

;’ 9. Define partial and multiple correlation with suitable examples. Write down the properties of

(3]

(51

ba'g‘and percentage of alloying element A present in the metal. -

[ Number of twists 41 149 169 T65 [40 |30 58 |57 131 |36
| Percentage of element A [10 |12 |14 |15 |13 12 113 {14 [13 12

B . . oLy
—_——— :

. i) Fit the fégreésion. equation of number

of twists on psrcentage of element A. Determine

- operators are significant. Use o = 5%

. the predicted number of twists required to break an alloy when percentage of element .

is 20.

+ 1i) Find 99% confidence interval for the,reg’rééﬁion coefficient (i.e.slope) . -

with a standard-deviation of 12 ‘gram; while'the corresponding figures in a sar ,
tems fromthe ﬁtherzptocess‘ are 124 and-} 4 respectively. Test whether the two mean weigh
liffer significantly-or no* at 5 percent level of significance, - B I

o2 Thrae'trained -operators” work oﬁ*-pm”duction,;ofv_'new':prddu,ct; The: produldt_’ivi'_ty‘ fof, the :

OR

- 1l.Ina ce_xjtéin_factory,' there are two- independent ;‘Jroc‘ésseisv fnanufa.cturing t_hge éame item. The
 average weight in a sample of 250 items. produced from one procéss is found to be 120 gram

n.a sample of 400 .

ts.

(5]

~*.operators are recorded asbelow: © , {5]
) o [ Operators | Production e ;
i 1012416
2 telalsBlis] o
o ‘Usi}xg ANOVA test whether the difference in average ij'?fbdt_;qtij/ity due to the difference in . -

- Define confidence level and significance level. A t;ompény claims that-its light bulbs are.
superior to those of its main competitor. If a study showed that 4 sample of 40 of its bulbs has

of significance?

proportions for the large sample size.

- 13. Write down the steps for testing hypothesis on d.ifference‘ between two _population

" '14.1072 students were classified according to their intelligence and economic conditions. Test

& 'mean lifetime of 647 houts of contintious use with standard deviation of 27 hour. While a
- sample of 40 bulbs made by its main comp
... continuous use with standard deviation of 31 h

etitor had mean lifetime of 638 hours of
- Dogs this substantiate claim at 1% level - A;

whether there is any association between intelligence and economig’condi’p_ion. [6]
[Economic Condition . Intelligence B
' o Excellent | Good | Mediocre -Dull -
| Good 48 199 - 181 82
[ Notgood . 81 185 | 190 106

[s1
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Assume suitable data if necessary. .

Write difference between measure of central tendency and measure of dispersion and
their importance. The following table represents the marks of 100 students.
Marks 1 0-20 | 20-40 | 40-60 | 60-80 | 80-100

No.of Students | 14 | =~ 7 27 . ? 15 -

If the mode value is 58, find the missing frequencies and the mean of all 100 students.

2.

7.
8.

10.

Define multiplication law of probability for depéndgnt and independént events with
suitable examples. The independent probabilities that the three sections of a costing

department will encounter a computer error 0.2, 0.3 and 0.1 per week respectively. What -

is the probability that there would be:
i) At least one computer error per week?
ii) One and only one computer error per week?

Define Negative binomial distribution with an example. How does the negative bipomial

. distribution differ from binomial distribution?

A heavy machinery manufacturer has 3840 large generators in the field that are under
‘warrarity. If the probability is 1/1200 that any one will fail during the given year, find the
probability: . ‘ :
i) That exactly 3 generators will fail during the given year?

i) That between 2 and 6 are fail during the given year? =
Define the standard normal distribution. Give the condition for normal approximation of
Poisson distribution. ' : O

6]

(€1

[2+3]

Bl

[2+3]

The breakdown voltage X of a randomly chosen diode of a particular type is known to be B

normally distributed with mean 40 volts and variance 2.25 volts. What is the probability
that the breakdown voltage will be: '
i) Between 39 and 42 volts

i) . Between 40 and 43 volts

iii) Less than 44 volts _
. OR

A probability density function is givez by f(x)=Ax (6-x)* for 0 <x <6
i) Find the value of A - '

i) Find the mean and variance of this distribution

Define sampling distribution of proportion with example. , _
The monthly income of a particular group of retailer’s follows a normal distribution with

- mean Rs.21,000.00 and standard deviation of Rs.9,487.00. A random sample of size 10

retailers was taken and the mean income is calculated. Find the probability that this
sample lies between Rs.18,000.00 and Rs.27,000.00.

Define partial correlation and multiple correlations with suitable examples. Write down

properties of partial and multiple correlations.
The following data gives the number of twists required to break a certain kind of forced

alloy bar and percentage of alloying element A present in the metal.

Number of twists 41 149 |69 |65 |40 |50 |58 |57 |31 |36

Percentage of element A [ 10 [12 |14 |15 13 |12 |13 {14 |13 (12

i) Fit the regression equation of number of twists on percentage of element A.
Determine the predicted number of twist required to break an alloy when percentage

of element is 20.

B)

[4]

(6]

-
n
—

5]




11. The mean weight loss of n = 16 grinding balls after a certain length of time in'rnjll slurry
is 3.42 grams with a standard deviation of 0.68 gram. Construct a 99% confidence
interval for the true mean weight loss of such grinding balls under the stated conditions. [4]

12. Four trained operators works on production of new product. The productivity of the

operators are recorded as below: [6]
Operators | Production
1 1011271416 ]
. 2. 12 |11 1316 |-
I3 114151211
4 16 | 10 | 17 |17

Using ANOVA, test whether the differencé in averégel pmdu‘ct_ii/ity'due to ti:e difference
in operators are significant. Use a=5% " o

The following are the average weekly losses of worker hours due 1o accidents in 10
industrial plants before and after g certain safety program was put into operation: -

Before | 45 | 73 [ 46 [ 124 | 13 | 57 [ 8334 [ 26 ] 17 |

L after | 36 | 60 | 44 | 115 | 35 | 51 | 77 | 29 24 | 11
+ * Use the 0.05 level of significance to test whether the safety program is effective. .

13. Define confidence level and significance level. A manufactures claimed that at least 95%
of the cables supplied to the ABC Company confirmed to specifications. However, the
production manager at ABC Company wasn’t satisfied with the claim of the

: nager: tfo.doub ; facturer? (a=0.0
Define: chi-square ‘distribution. ‘A ‘book ‘wontaining 500 pages:was thoroughly ‘checked

[

he distribution of number of eIror page was given, bglgw.as_; RE
[ Number of errors L0l 17 127374 59
: .| Numberofpages .| 275 | 133 75 171411 N
4 Using chi-square test of goodness of fit, verify whether the arrivals followa Poisson
distribution at 5% level of significance. . _ o "
15. The sample of length of life of bulbs from two companies are given below: o [8]
Length of Life (hours) | Com any
’ A | B
500600 10 3
600-700 211 8
700-800 - 6 |15
B £00-900 8 [ 127}
900-1000 21 | 4
1000-1100 105
1100-1200 2 |15
1200-1300 12 113
1300-1400 19171
1400-1500 9 | 7 -
1500-1600 314 e
1600-1700 7 6
1700-1800 513
-1800-1900 4 2
1900-2000 | T [ 3]

i) Caleulate mean 1ength of life of bulbs for Company A and Company B.
ii) Calculate sample standard deviation and sample variance for given data.
iif) Which Company’s bulbs are more uniform?

. . L2 33

'35 .
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Attempt All questions. ‘ T I :

The figures in the margin indicate Full Marks.

Necessary tables are attached herewith.

Assume suitable data if necessary.:

Calculate the standard deviation ﬁpm“the_followmg data regarding marks obtained by
students in a test: ‘ - ' ' :

[ Marks: 4 T213 145 1617 ' § 19|

No.of Students_| 32 | 41 | 57|98 | 123 | & 46 117 15 ]
What will be the value of standard deviation if the marks obtained by each of the stadents
are increased by one? -

[3+3]

State Baye’s theorem. A manufacturer of air-conditioning units purchases 0% of iis
thermostats from company A, 20% from company B and the rest from company C. Past
experience shows that 0.5% of company A’s thermostats, 1% of company B’s thermostats

.= and 1.5% of eompany C’s thermostats are likely to be defective. An air-conditioning unit

L

" distribution with mean 3. Out of 1000 taxi driver, find the approximately the rumber 0
-~ driver with: ' S

-randomly selected from this manufacturer’s production line was found ‘o have a defective
- thermostat. Find the probability that company A supplied the defective thermostat. [2+4]
3, Write ‘the differences and similarities between Binomial probability Distribustion and
| Negative Binomial Probability distribution. : [2+3]

The nurber of accident in a year attributes to taxi drivers in a city foilows.

) No accidents in a year
iiy More than 3 accident in a yeat

Define normal distribution. Give the condition for normal approximaticn of Bineroial
distribution and Poisson distribution. : : 163

The time required to assemble a piece of machinery is a random variable baving

approximately a normal distribution with mean 12.9 minutes and standard devistion of 2
minutes. What are the probabilities that the assembly of a piece of machinery of this kind
will take (a) at least 11.5 minutes (b) between 11.0 to 14.8 minutes? - (4]

OR

~ The probability density function given by

~1

f(x)=cx>,0<x<3
0, Otherwise
i) Findthe value constant C?
iiy Compute P(1 <x<2)
iii) Find the distribution function
What do mean by central limit theorem? Write its applications. 14}

The lifetime of a certain brand- of an electric bulb may be considered s random variable
sith mean 1200 hours and standard deviation 150 hours. Using certral limit theorem, find
the probability that the sample mean of the lifetime with & sample of size 36, is belween
1100 hours and 1300 hours. ' _ [2+4]



9. Define partial correlation and multiple correlations with suitable examples. Write two

properties of each.

10. Observation on the yield of a chemical reaction ‘taken at various. temperatures was

recorded as follows:

X(C) | 150 -[150 200 [250 [250 ]300 150
Y% 754 [81.2 |'855 |89 490.5 [96.7 754 IR
Fit a simple linear regression and eﬁtima’;efvgluepf yieldat200°C.

il

4]

11. An analysis for pH (acidity) in an randéﬁfsaﬁlple of water from 40 ‘fa{:ihfélls:\éhé\?«fgﬂ that T

mean is 6.7 and s.d. is 0.5. Find a 99% confidence iptgrjifal for the '_mcan pHin :ahxfalls.ﬂ:

12. As a part of investigation of the céﬂépse of the roof of a buﬂdihg, a tesﬁng laboratory is
given all the available bolts that connected the steel structure at three different positions

on the roof. The forces required to shear each of these bolts (coded values) are as follows:.
Position 1 - 90,82,79,98,83,01 i

Position 3 : 183,89, 80,94

Position 2 s, 89,93,104,89,95,85 - -

C

 Perform an ANOVA to testat the 0.05 level of sgnificance whether the difference among . -

the sample means at the three positions aré significant,
“OR

The following are the average weekly Iossés"of IY‘WOrkephou'rs'dué to. accidents mIO o

- industrial plants before and after a certain safety program was put info operation: -

25 and 36, 73 and 60, 46 and 44, 124 and 119, 33 ‘and 35, 57 and 51, 83 and 77,
34 and.29, 26 and 24, 17 and 11. Use the 0.05 level of significance to test whether the - .

5. safety program is effective. . o
137 Theresults

137 of polis conducted two w’e,él‘ésgand‘.féﬁr..weeké_ f)efdfe anelecnon are shown in
. the following table: o b R R T el

. | Twoweeks | Fourweeks

S o - | beforeelection | before elestion

ey - | For republican candidate - 79 o Ter

‘ | For democratic candidate | 84 ’ ¢

Undecided . - 37 :

 Use the 0.05 level of significance to test whether there has be
the 2 weeks between the polls, SR

14. A manufdctirer of submersible pumps claims that atmost 30% of the umps rcqulre
within the first 5 years of operation. If a random sample.of 120-of these pumps includes'
47 which required repairs within the first 5 years, test the .ﬁtﬂl'f'hypqﬂxesi}s p=0.30against -~

the alternative hypothesis P> 0.30 at the 0.05 level of significance. ~ - -

15. The following data are the ages (in months) at which n = 50 children ‘Wér‘g’ ﬁrst em'olled in e

a preschool.

38 [40 30 [35 [39
47 [35 |34 |43 [41 | -
32 |34 |41 [30 |46

55 139 33 |32 |32
42 |50 [37 [39 [33 | =
40 48 136 |31 [36 |
36 |41 (43 [48 [40 |
35 140 [30 [46 137
45 |42 41 [36 [50 ]
45 |38 (46 (36 [31

.2) Find sample mean, sample variance and sample stahdazfgi dev ation

b) Compute a value that measures the amount of variability réléﬁi#é to the Value Of.I'n@anv s .

ok
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Candidates are required to give their answers i their own words as far as practicable.

v

v Attempt All questions.

v The figures inthe margin indicate Full Marks.
v

v

Necessary tables are atiached herewith.
Assume suitable data if necessary-

1. In statistics paper five candidates obtain the marks as 33,38, 48, 59 and 72. Calculate the
mean and standard deviation of these marks. If 10 marks are added for each student, what
will be mean and standard deviation?

2. Distinguish between mutually exclusive and equally likely events with examples. What is
the use of Bayes theorem in theory of probability? In 2 college 45% students belong to
Civil, 30% Electronics and remaining to other faculties. The probability of being top 18

5%, 4% and 29, respectively in civil, electronics and others. If this year's result is

published, what is the probability that the topper is form electronics?

3. Define poisson probability Distribution, Write the conditions for poisson approximation
to Binomial Distribution. o

. 4A quality control engineers inspects a random sample of 3 batteries from each lot of 24

cat batgéﬁes that is ready to shipment. If such a lot contain six batteries with slight
defects, what is the probabilities that the inspector's sample will contain.

i) Noi:ié of the batteries with defect?
+iiy Only ome of the batteries with defact?
., iif) At least two of the batteries with defect?

S Define standard normal distribution with area property.

6. The matks obtained by IOE students in statistics are 50 on average with variance 16. If
5000 students have given the exan, find the following: : '

a) The number of students securing marks less than 407
b) The number of students securing marks between 35 to 60?

OR

Let X denotes the amount of time for which a book on two-hour reserve at a college

Year /Part | TI/1 . | Time JELE

et

(3+3]

6}

[2+3]

(5]

(6]

(4]

library is checked out by a rancdomly selected students, and suppose that X has density

function f(x)=kx,0<x= 2
0, otherwise -
a) Find the value of k
b) Calculate PX <)
c) Calculate P(0.5<X<1.5)
d) Calculate P(1.5<X)
7. Define sampling distribution of mean.
8. Define Central Limit Theorem. In a sample of 16 observations from 2 normal distribution
with mean of 150 and a variance of 256, what is (2) P(Q <160)(b) P(7—< >142)

"9, What is the difference between correlation and cegression? Plot the sample regression line
of YonX. - ' :

Speed x T30 ] 4g_][_5‘g ‘ 60 | 10
Stopping distance ¥ 160 | 240 | 330 | 435 | 500

e e

(4]
[2+4]

[2+4]



+13. What do you mean by chi square;distribui;ign?;]‘he following ‘test gives the infdtniation =

10. What do you mean by correlation coefficient? Show that correlation coefficient lies
between -1 and +1. ’

11. Describe the procedure of the test of significance of difference between two means for
large sample. ' , :

12. Set up an ANOVA table\for the following acre production of data for ‘three varieties of
wheat, each growth on 4 plots and state if the variety differences are significant. Use
a=0.05 ‘ ‘

Plot of land Variety of wheat
1 6 5 5
2 7 5 4
3 -3 3 3
4 8 | 7 4

OR

The following random samples are measurement of the heat producing capacity
(in millions of calories per ton) of specimens of coal from two mines:

| Mine 1 [ 8260 | 8130 | 8350 | 8070 | 8340 | - _
[ Mine 2 | 7950 | 7890 | 7900 | 8140 | 7920 | 7840 |

Use the 0.01 level of significance to test whether the difference between means of these
two samples is significant.

)

ineering and ability in computer? -

Average I3 e ]

: 14, T Wo different types of injection-molding m'achines‘ are used to from plaétic pai‘ts'. A part

is considered defective if it has excessive shrinkage or is discolored. Twg random
samples, each of size 300, are selected and 15 defective parts are found in the sarnple
from machine 1 while 8§ defective parts are found in the sample from machine 2. Isit
reasonable to conclude that both machines produce the same fraction of defective parts,
using o = 0.052 . ' '

15. The following table shows the number of hours 45 hospital patients slept following the

administration of a certain anesthetic.

' _

u 10121 47877 3 8 [5]
12 11113181 1113 10 | 4
4 151518177 31273
8 |13| 1 [7 173 4 515
3!1[17_10477}118

a) Find sample mean, sample variance and sample standard deviation
b) Compute a value that measures the amount of variability relative to the value of mean

Lt 2]

the engineering: students. interest ‘with ability in ‘computer. s ‘there- any- significant

s

L _ .| Interest in Engineering Low | Average [High | i T
'Abilityincomputevrﬁ’ Low 6 | 12 |32 ] -

[4]

[4]

[6]

5]

(8]
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Candidates are required to give their answers in their own words s far as practicabie.
Attempt All questions.

The figures i the margin indicate Full Marks.

Necessary tables 6r¢ attached herewith.

Assume suitable data if necessary-

The following are data on the breaking strength (in pounds) of 3 kinds of material: [2x3]
Material 1| 144 181 1200 |187 169 | 171 |

Material2_| 186|194 |
mmmm:

i) Calculate the average breaking strength and the median breaking strength for each

material. :
ii) Calculate standard deviation and variance for each material.

Define independent and mutually exclusive events with an example. Al assembly plant

receives its voltage regulators from these three different suppliers, 60% from supplier A,

30% from supplier B and 10% from supplier C. It is also known that 95% of voitage
i 2x3}

i) Anyone voltage regulator' received by the plant wiil perform according 9

speciﬁcations. E g
i) Avoltage regulator that perform according 0 specification Came fem Band C.
Write difference between binominal distribution and negative binomial distribution with

suitable examples. (242

Among the 12 solar collectors on display at @ trade show, 9 are ﬂat-i;late collectors and
the others are concentrating collectors. If a person visiting the show randortily selects 6 of
the solar collectors 1o check out, what is the probability that - 12:+2+2]

i) | ﬁon of them will be flat-plate collectors.
ii) Atleast3 of them will be fiat-plate collectors.
jif)At most 2 of them will be concentrating collectors.

5 Define standard pormal distribution. Write down its importance in epgineering field. 41

The breakdown voltage X of randomly chosen diode of a particuliar type is known o be
normally distributed with mean 40 and standard deviation 1.5 volts. What is the
probability that the breakdown voltage will be ' {6]

i) Between 39 and 42 volts
ii) At most 43 volts
iif) At least 3.9 volts

OR
1¢ a random variable X has a function
fxy = 26> forx>0
0 forx<0
Find (i) Verify that the function is probability density function

)P (1<x<3)
(iit) Find mean and variance



7. What do you mean by the sampling distribution of sample proportion?

10.

11.

12.

13,

14,

15,

A population consists of 3,6,9,12. Consider all possible samples of size two which can be
drawn Withqut replacement from this population. Find o

i) - Population mean and population standard deviation,

i) Mean of sampling distribution of mean. o

iii) Standard error of sampling distribution of mean,

[2x3]

The simple éorrelaﬁon‘coefﬁcient betwesn fertilizer (X,), seeds (X2) and productivity

() are r12=0.69, r3=0.64 and 123=0.85. Calculate the partial correlation 11, 5 and multiple

Calculate mmean, standard deviation, coefficient of variation and answer the following

i) Which istitute is good?
i) Which institute is consistent/reliable?

ek

correlations R o3. _ [4]
An article in Concrete Research presented data on compressive strength X and intrinsic
permeability Y of various concrete mixes and cures. Summary quantities are n = 14,
Zy =572, Zy? =23,530, Ix = 43, ¥x* =157.42 and ZXy = 1697.80. Assume that the two
variables are related according to the simple linear regression model. [6]
1) Calculate the least squares estimates of the slope and intercept ;
i) Use the equation of the fitted line to predict what permeability would be observed
when the compressive strength is x =4.3,
The following are the breaking strength of three different brands of cables. [6]
: Brand | Breakin y strength ‘ |
A 40 130 1506030 -
B 60 | 40 | 55 [ 65 | - -
, C 60 | 50 | 70 [ 65 | 75 | 40
- .Construction ANOVA table and test for the equality of the average breaking strength of .
~ .cablesat g=5% o N S .
. /;‘./'tG.R ; ‘
# ~In a manufacturing company the new: modern manager is in-a belief t it music enhances D
. ithe productivity: of workers: He made observations on 6 workers for a‘week and recorded v
- the production before and after. the wsic was installed. From. the data.given below, can - .
©.. youconclude that theaproductiyity»has";indeedl.;changed,due. tomusic? (0=1%) e
g - [ Week withoutmusic | 219 | 205 | 256 | 103 209 | 216 |
Week with music | 235 | 186 | 240 | 203 221 [ 205 |
A random sample of size 16 showed a mean of 52 with a standard deviation 4. Obtain
99% and 95% confidence limits Ppopulation mean, [4]
From the following data can you conclude that there association between the purchase of
brand and geographical region using Chi-square test at o=] %? [5]
Region :
- Central Eastern | Western
Purchase brand 40 155 |45
Do not purchase brand | 60 145 55 ]
What are the steps in hypothesis testing? A study shows that 16 of 200 computers
produced on one assembly need readjustment before shipping while same happens on 14
out of 300 produced. Test at 1% level of significance that the second assembly is superior
than first one? ' : [31
Entrance scores of three engineering institutes is as follows: [1+2+2+3]
Institutes _ ’ ~
A 740 | 800 |830 [840 | 860 |890 830 1930 | 1070
B 655 1775 1825 [978 [989 | 1035 950 1980 | 1100
C 850 1825 [ 749 | 870 | 565 [978 | 925 950 | 1000




!
|

INSTITUTE OF ENGINEERING | Level BB |FalD arks |80
Examination Control Division %pmgmmméi%%;fgfé Pass Marks igz
" 2080 Bhadra iﬁear /Pgrtwl__igi_il:_ ! Time iﬁhrs

LA S

TRIBHUVAN UNIVERSITY [ Exam.

o s e e emien e e e i O B

" Subject: - Communication English (He00)

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume-suitable data if necessary. ‘

Edit the following text.

Look at that thought he the land is all being sold and I shall get none of it so he spoke to
his wife.

Read the following text carefully and interpret ‘t so as to make the meaning clear.

There is a big difference between the natural slavery of man to nature and the unnatural
slavery of man to mail. Nature is kind of her slaves. If she forces you to eat and drink, she
makes eating and drinking so pleasant that when we can afford it, we eat drink too
much. Thus, instead of resenting our natural wants as slavery, we take the greatest
pleasure in their satisfaction. The slavery of man t6 man is the very opposite of this. Itis
hateful to the body and the spirit. Our poets do not praise it; they proclaim that no man is
good enough to be another man’s master. Naturally the master class, through its
parliments, schools and hewspapers, makes the most desperate efforts to prevent us from
realizing our slavery.

Study the following passage carefully. Then prepare its notes and summary.

Dowsing the millennia-old practice of finding hidden things. The most well-known
activity of dowsing involves the use of a device such as a forked stick to locate
underground water. To this end, the dowser walks slowly back and forth over an area of
ground holding the dowsing tool out in front with both hands. It is said that the dowser,
by concentrating carefully is somehow able to feel the energy of the flowing underground
streams-vibrating through the rod at certain frequencies, and thus is able to tell precisely
where to dig or drill to find water. Sometimes the dowsing tool will twist and jerk or
suddenly point downward. Some dowsers hold two L-shaped rods, oné in each hand. In
this case, when he or she walks over an area of underlying water, the rods cross over
indicating the place where digging should commence. In recent years dowsing has gained
in popularity not only as a method for finding underground water but also for trying to
uncover other objects including buried treasure, oil or even dead bodies. A recent
application has been the search for what some consider harmful energy fields in an
attempt'to avoid them. Even large businesses and official organizations pay dowsers for
their detection skills. Although no one is completely sure how dowsing works, the
testimonials of satisfied customers bear witness to the success of this ancient art.

Answer any two of the following questions:
a) Whatis the difference between knowledge and wisdom?
b) Explain the importance of reading different types of books in human life.

¢) Howdo you justify the mother killing her own son and killing herself 7

[5]

(5]

[5+5]

[2x5]
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. Complete the following sentences ch‘ooé‘ing‘t‘he correct énswers‘ fi“om brackets: o [0.5%10]

a) These mistakes ‘would not have‘beén méd',e if ihe“authdrs +eeus moTe. careful, (Would_' 8
“have been/had been) ' L . R
b) Would the world be different if i ..... rules by women? (would be/were)
¢) The Committeeg.‘;.,,,decided to increase Vth‘e_tsalary ofits wofkers;(}las/ilaiie)‘
d) Tam never ,jealk;us.;...,.;.his success.(with/éf) | “ - B
) The t‘e‘acher‘_is not satisfied........his studci_lts’ performance.(from/with) -
f) My father t};anked me for what ‘I.‘..‘...?..,.f"c‘): him.(had done/have done) |
g) Hurry up}!‘ Th¢ programme..........(will start,,‘i‘s‘abOLttj;"té‘;»étfét‘t) L

. Put the following information into APA and MLA styles ofcitation: 4]

. Su?pb'se you afe"the‘secretary of ,fhe"ncﬁle formed cbnjmittée‘ of ‘thés‘cOlljégef uh‘ibn‘.'Writ.e‘

. “Suppose you have recently visited a higﬁetech city ‘as d part of ydﬁf studymth your co-

. Write, to ministry of popu

S 10. Write a report to be submitted to the Ministry of Physical Infrastructure aﬁdTra_nSpQrt,

~h) The pass,ive‘vo'ice of “ Your Iionésty_ha;s\ ‘pleaSed)mfe"‘ is c.;...ﬂ.‘.;;(“IIhavc béen .pléaSed
-with your honesty./I have bcén pleased by your honesty) e T

i) The passive voice of “ But, T will meet her” is..........( But, she' will be met/It is
reasoned that she will meet me.) - ‘ R P I ke |

j) If neither of them............, it is not all adyisablé fo invest further.(is to be trusted/are
to be trusted) SRR S T T

Authdr: Sharon CLQWIey and D‘ebrajHawhee - o
Book: Ancient Rhetorics for Cori{emporéry‘étudéms b k
Cityof}iubl'icﬂét‘i‘c‘)n; Ldnbdon‘ A B
Edition: 3" edition =

Publishér:‘Péaféoh Publicatityns i

| Year of ‘Publ‘icatio‘n:‘ 2‘004‘ .

 the minutes of the second meeting held recently inventing four agenda for the conduction
of technical exhibition in your college. = SeT R bt s

B

partners. Write a field report about your observation.

| T g
y of lation and Environment, a proposal on the ways of .
minimization of air pollution, Prepare title page, abstract, time schedule and cost estimate
sections of your proposal. ; R L - [rop

- Singha Durbar, Kathmandu, on impacts of unplanned urbanization in Nepal. Prepare only
the title page, letter of transmital, findings and recommendations parts of ‘th‘e’r‘cport.v ; f10]

1. Write a short research  article on the Role of Project Works for the Professional

Development of Engineering Students. _ g S 101
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v Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions.

v The figures in the margin indicate Full Marks.

v Assume suitable data if necessary.

1. Edit the following text:

" the weather is better this evening he said. where shall we go now. Shall we drive
somewhere he added. I have no idea, she replies.

2. Read the given text and interpret its meaning:

Broken friendship may be repaired but the break will always show. Friendship is a
precious thing-too precious a treasure to be carelessly broken or thrown away. The world
handles the word “friend lightly; its real, true deeper meaning is forgotten. Your friend is
one who appreciates you-your faults as well as your virtues. He understands and
sympathizes with your defeats and victories, your aims and ideals, your joys and
temptatlons, your hopes and disappointments, as no one else does or can. It is your friend

to whom you turn for counsel, for comfort, for praise; he may not be as learned as some
or as wise as others.

Blessed is the man or women into whose life has come the beauty and power of such a
friendskip. Prize it well. Do all in your power to keep such a friendship unbroken. Avoid
“the break, for when it comes it cannot be mended and the jarring note mars the harmony.

3. Study the following text carefully, prepare its note, and convert it into a summary.

To biomedical researchers all over the world, twins offer a precious opportunity to
untangle the influence of genes and the environment- of nature and nurture. Because
identical twins come from a single fertilized egg that splits into two, they share virtually
the same genetic code. Any difference between them-one twin having younger-looking
skin, for example-must be due to environmental factors such as less time spent in the sun.

Alternatively, by comparing the experiences of identical twins with those of fraternal
twins, who ¢ome from separate eggs and share on average half their DNA, researchers
can quantify the extent to which our genes affect our lives. If identical twins are more
similar to each other with respect to an ailment than fraternal twins are, then vulnerability
1o the disease must be rooted at least in part in heredity. '

These two lines of research-studying the difference between identical twins to pinpoint
the influence of environment, and comparing identical twins with fraternal ones to
measure the role of inheritance-have been crucial to understanding the interplay of nature
and nurture in determining our personalities, behavior, and vulnerability of disease.

{5

[51

[5+5])




4. Answerany two of the following questions: o o e e [2x5]
| a) Elucidate the Statemént “Studies serve for delight, for ornament, and for ability”, |
'b‘) ‘What is chain reaction and how does it support the Einstein’s theory?
¢) Whatis the significance of the term * Civil Peace’? What does it imgply?
S 'Chd_ose‘ the correct words from the brackets. s ) ‘ o | [0.5 xIO]
a) It’s high time she......... a government job. (goi,‘had_got) S |

- b) ‘The passive voice of “Her parents do not permit her to eat beef” is....... (The beef s
-~ not permitted to eat/She is not permitted to eat beef) “ e
~ ¢) Eachof them........hardworking at our college. (is, are)
d) The negotiations..........Nepal, India and China are going well. (beﬁyeen/amdng) o
) The passive of “They think that I am spy” is.......... (It was thought that I am a‘s‘py/I‘
- am'thought to bea Spy) R I ST R O o
- ) Should yqil't_hrow« an object upward,........... (It would come dp\amward autbmétically? ‘
It comes dbwnwaﬁrdautomaﬁcaﬂy)' _ | T T

h)  Work hard lest YOU..rerin (fa should fail) Sy
) Heordered me s if ........(I had been his servant, [ were his servant)

g ‘On‘e of the studeht‘s who...... .studying,is;‘vs“i‘tﬁhg on the table, (is, ,aré)

~j) ThefoodI want to order is not........... the menu. @, on)

6. Document the following ihformatioﬁ in APA and MIA formats, : R
~ Name of the book: Introduction to Cdmmunication ’ ‘ B
Author’s name :iE,Balaguruswan_ﬁ L : ‘
. Publisher: Tata McGraw-Hill Publishing Company Limited
- Publishing Place : New Delthi EREN
| Yaa; of publication: 1999, -

1 » .

7. Suppose you afe the sécretary of any social cIub,’Wﬁv"ce: a notice With ‘four—point-agci‘ida for

the fifth monthly regular meeting of your club. - N O
8. Imagine_ that y{')ﬁ are the Chief Coﬁsultaqt ofa projé‘(:t df your field of engmeermg Write
the first quarterly progtess report in memo format. N |

Abstract, Statement of t'he"_.pmblem, and Cost Ménagemer;t Section of the proposal. [10]

10. Suppose that your engineering project proposal submitted to the deemment of Ncpal is’i X -
~accepted and that you have completed the project. Write title page, acknowledgement, ‘
T o

- abstract, and introduction of the report, | SRR
11. Write in 500 words, a research article on “ Less participation of female students in
Technical Education’, L ; '

- 103

Dk
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Rdit the following text:

How could I despise you asked Gurov. You don’t know what you are saying he adds. God
forgive me she said with her eyes fills with tears. " ’

Read the following text carefully and interpret it so as to make the meaning clear.

What is a master? I would say that he is not someone who teaches something, but
someone who inspires the student to do his best to discover a knowledge he already has in

- soul. Teaching is not hard. The toughest part for a student is to practice it every day, until

one achieves the necessary precision.
Read the following text carefully, prepare its notes and write a summary.

Education is an integral part of people’s lives; it will either make them or break them in
the prospect depending on their careers. Education is broadly diverse today compared to
the 1950s because of progressions in teaching methods and other prominent inventions
that implement more apparent teaching techniques. Online learning is one of the
imminent trends in the education sector around the globe at present. This mode of
learning is done through the internet. With advanced and upgraded technologies; this
mode of learning has been made simpler. Online Education is also preferred in higher
learning Institutions.

In E-leaming, the students study from home or any other place, that is most convenient
for them. They can acquire learning material online. The study materials in online
education could be texts, audio, notes, videos and images. Online learning has its various
benefits. It is suitable for those who cannot visit or obtain the traditional education
method for one reason or the other. Nearly 6.1 million college students are currently
attending online courses, and this number is growing by around 30 percent yearly. Online
education provides a myriad of advantages for people, as well as companies because it
allows for, among others, flexibility. Online education’s potential advantages involve
increased educational access; it provides a high-quality learning opportunity, improves
student outcomes and skills, and expands educational choice options.

Answer any TWO of the following questions.
a) “Even the best technician should also be good citizen”. Do you agree? If yes, why?

b) An ideal family always grants the space for hope of life in every difficulty. Elucidate
it with reference to the text ‘Civil peace’.

¢) How does aerofoil produce lift?

[5]

B

[5+5]

[2x5]



3. Choose the correct words from the brackets: [10x0.5]

a) The injured ........ been admitted in the hospital.(have, has)
b) A school of fish..... kept into the pond. (is, are)
. ©) The fireman has put..... the fire. (on, out)
d) .. advising them, the monk gave them some amount. (Beside, Besides)
e) IflThada bungalow, I........ a car. (would buy, would have bought)

f) Had you worked hard, you.......... the exam. (would pass, would have passed)
£) As soon as he saw the house, he ......... in love. (fell, had fallen)
h) He behaves with me asifl....... his boss. (am, were)

1) The passive voice of ‘They considered me a tourist” is.....(I was considered to be a
tourist, It was considered a tourist)

J) The passive voice of ‘Don’t speak a word here’ is ....... (Let a word not be spoken here,
No word is spoken here) . ~

6. Putthe following information into APA and MLA styles of citation:

a) Name of the author: Dahal, Ritesh

b) Title of the article: Nepal and Its people

¢} Name of the hewspaper: The Himalayan Times
d) Page number: 11-13

€) Date: 26 July 2022

7. On behalf of g secretary of your Community Health Club write a notice for .the 6"
meeting assuming four agendas related to Covid pandemic precaution,

8. Suppose you have recently made an educationa] tour from your college as a part of your
study with your friends, Write a trip report about your observation in memo format.

9. Suppose you have recently made a study on the scope of IT in Nepal. Prepare a report to
be submitted to the Ministry of Information Technology, Kathmandu, Write only title
page, acknowledgement, abstract and introduction

10. Write a proposal on "Possibility of Internet of Things (IOT) in Nepal” to be submitted to

the Ministry of Science and Technology, Kathmandu, Prepare only letter of transmittal,
objectives, problem, and cost estimate of your proposal.

11, Write in 500 words, a research article on ‘Causes of Delay in Development Work in
Nepal’.

ek

[4]
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Edit the following text. (5]

I count it as nothing, he told his sympathizers his eyes on the rope he was tying. What is
egg-rasher Did I depend on it last week Or is it greater than other things that went with
the war I say, let egg-rasher perish in the flames!

Read the following text carefully and interpret it 5O as to make the meaning clear.

The, survival of the publishing industry depends upon the existence of a public who will
buy the printed word in the form of newspapers, books and magazines. Over the past

" several years, however, the advance of electronic media, particularly CD-ROMs, online

comiputer services, and the internet, bas made information available to the public
electronically without the need for printed materials. As the availability of electronic
media increases and as it is more easily accessible, the public has less need for printed

materials.
Read the given passage carefully. And prepare notes and summary.

The world needs to dramatically reduce its greenhouse gas emissions and fast, if there’s
any hope of preventing worse and more frequent extreme weather events. That means
shifting to renewable sources of energy - and, importantly, decarbonizing transportation,
a sector that is now responsible for about a quarter of the world’s carbon dioxide
emissions. But the path to that cleaner future is daunting, clogged with political and
societal roadblocks, as well as scientific obstacles. Perhaps that’s one reason why the
electric vehicle — already on the road, already navigating many of these roadblocks —
swerved so dramatically into the climate solutions spotlight in 2021.

Just a few years ago, many automakers thought electric vehicles, or EVs, might be a
passing fad, says Gil Tal, director of the Plug-in Hybrid and Electric Vehicle Research
Center at the University of California, Davis. It’s now clear to everyone that [EVs are]
here to stay. Globally, EV sales surged in the first half of 2021, increasing by 160 percent
compared with previous year. Even in 2020 - when most car sales were down due to the
COVID-19 pandemic — EV sales were up 46 percent relative to 2019. Meanwhile,
automakers from General Motors to Volkswagen to Nissan have outlined plans to launch
new EV models over the next decade: GM pledged to g0 all - electric by 2035, Honda by

2040. Ford introduced electric versions of its iconic Mustang and F - 150 pickup truck.

“Consumer demand for EVs isn’t actually driving the surge in sales”, Tal says. The real
engine is a change in supply due to government policies automakers to boost their EV
production. The European Union’s toughened CO; emissions Jaws for the auto industry
went into effect in 2021, and automakers have already bumped up new EV production in
the region. China mandated in 2020 that Evs make up 40 percent of new car sales by
2030. Costa Rica has set official phase-out targets for internal combustion engines.

5]




4. Answer any two of the following questions: [2x5]

a) How do studies groom up the natural intelligence of human being?
b) Why is scientific attitude? Why is it required for everyone?
¢) Describe the technical process of refining the crude petroleum,

5. Choose the correct words from the brackefs, [10x0.5]

a) Stones are dumb unless man ......... them speak. (made/makes)

b) It would have been better if they .......... (would not come/ had not come).

¢) He, accompanied by other members of the team, .......... arrived. (has/ have)

d) The police .......... arrested the suspected criminal. (has/ have)

€) Hesat........ the shade of a tree. (in/ under)

) The baby climbed ......... the table. (into/ onto)

g) The train started after we .......... for an hour. (played/ had played)

h) No sooner had he left the office than the heavy rainfall .........; (started/ would start)

i) The passive form of “No one could see that” is .......... (That could not be seen/ That
could be seen by no one) ,

i) The passive form of “His conduct shocked me” is

.......... (I was shocked as his
conduct/ I was shocked by his conduct) ;

| 6, Document the given details in MLA and APA style. . [2+2]

Name of the book: Living Stories, Telling Lives
Name of author: Joanne S. Frye

Date of publication: 1986

Place of publication: Ann Arbor

Publisher’s name: University of Michigan press

7. Suppose' you are the secretary of the newly formed club of your college. Write the
minutes of the third meeting held recently in inventing four agenda for the organization of
technical exhibition. ; : [5]

8. You have participated in one day seminar on “The Future of Alternative Energy in Nepal”
conducted by an international agency. Prepare a field report in letter format to submit to
your company, (6]

9. Write title page, abstract, scheduling and cost estimate to submit a proposal for improving
the existing parking facilities for the four wheeler and two wheeler vehicles in your local’
town. : [10]

10. Write a report of your study on Unplanned Urbanization of Kathmandu City to submit to
the Mayor of Kathmandu Metropolitan. Prepare only the title page, letter of transmiital,
acknowledgement and recommendations. - [10]
11. Write in 500 words a research article on “Nano Pollution and its Solution”. [10]

ok
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. Edit the following text.

How stupid and worrying it is he thought when he wake up and look at the dark
windows ... here I have have a good sleep for some reason. What shall I do tonight.

Read the given text and interpret its meaning;

The forms and functions of verbal communication vary significantly around the world
and reflect striking differences in values and beliefs. These culturally learned patterns
usually function on a highly unconscious level and can result in serious conflict,
misunderstanding, and negative stereotyping when people from different cultures interact.
To minimize such tensions and problems and to enhance intercultural communication,
international travelers should be aware of their own speaking style and the ways it differs
from that of the culture they are visiting. By increasing their knowledge of what people in
the host country tend to say and how they tend to say it, international visitors will be able
to traverse the minefield of cultural differences and adjust to the new environment more
easily. -

Read the following text carefully; make notes and write summary after a close reading.

Modernization has generally enhanced the material level of civilization through out the
world. But has it also enhanced the moral and cultural dimension of civilization? In some
respects, this appears to be the case. Slavery, torture, vicious abuse of individuals, have
become less and less acceptable in the contemporary world. Is this, however, simply the
result of the impact of western civilization on other cultures and hence will a moral
reversion occurs as western power declines? Much evidence exists in the 1990s for the

relevance of the “sheer chaos” paradigm of world affairs: a global breakdown of law and

order, failed states and increasing anarchy in many parts of the world, a global crime
wave, transitional mafias and drug cartels, increasing drug addiction in many societies, a
general weakening of the family, a decline in trust and social solidarity in many countries,
ethnic religious, and civilizational violence and rule by the gun prevalent in much of the
world. In city after city-Moscow, Rio de Janerio, Bangkok, Shanghai, London, Rome,

" Tokyo, Delhi, Karachi, Cairo, Washington-crime seems to be soaring and basic elements

of civilization fading away.

| People speak of global crisis of governance. The rise- of transitional corporation

producing economic goods is increasingly matched by the rise of transitional criminal
mafias, drug cartels, the terrorists gangs violently assaulting civilization. Law and order is
prerequisite of civilization and in much of the world-Africa, Latin America, South Asia,
the former Soviet Union, the middle east-it appears to be evaporating. On a worldwide
basis civilization seems in many respects to be yielding to barbarism, generating the

[5]

[5]

[5+5]



- image of an unprecedented phenomenon, a global dark age, possibly descending on
humanity.

4. Answer any two of the following questions. : [2x5]

a) How do aerofoils function to control the ajrcraft in flight? (Aerofoils)

b) How can a scientist get rid of a cause and effect confusion? (Straight and Crooked
Thinking) » '

¢) Unnatural slavery of man to man is despicable. Elaborate. (Freedom)

5.. Complete the following sentences choosing the correct answers from bracket: [10%x0.5=5]

a) The building does not conform............... safety regulations.(with, to).

b) He is steeped........ e the literature of ancient Greece and Rome. (with, in).

c). It is time they brought the cows in. Its passive voice is ............... (It is time the
cows were brought in / The cows were brought in time) ‘

d) Nobody has slept in that rooms for years. (That room has not been slept in for
years / That room has not been used for sleeping purpose for years.)

e) Itooeeoun...... if you had not caught it. (would break / would have broken)

f) Ifitrained,I............... at home. (should stay / could stay)

) Hejumpedup asifhe............. . (were stung / had been stung)

h) Tt seemed at least twenty minutes since Smith............... for the village. (set off /

- had set off)
1) The crown and glory of life.......... character. (is / are)
J) The trouble with all those cars......... e ders slow speed. (was / were)

6 Put fhe folloWing information into APA and MLA styles of citation. ‘ [4]
: Name of the book: The Atmosphere: An Introduction to Reference Meteorology |

Author’s name: Frederick Lutgens and Edward Tarbﬁck.
Publisher: Pearson Publshing Company Limited

Date of publication: 2016

Publishing place: London

7. As a secretary of a local youth club, write a notice including 5 agendas for the 4% meeting
of this fiscal year focusing on the issue of mental health of children during the COVID
pandemic. ' | ’ [5]

8. Prepare a progress report of ongoing sports week at your college in a letter format
addressing the coordinator of students’ welfare committee, : [6]

9. Write a report on advancement in the field of science and technology in Nepal in the last
ten years to submit it to Ministry of Science and Technology, Singhadurbar, Kathmanduy,
Show only title page, introduction, discussion, conclusion and recommendation parts of

the report. [10]
10. Use of plastic bags is one of the factors of environmental degradation. You have a grand

plan to solve the problem. Write a proposal to the Ministry of Environment offering your

plan. Prepare only problem, objective, methodology, and cost estimate of your proposal. [10]
11. Write, in about 500 words, a research article on “Impact and Challenges of COVID-19

Pandemic and the Role of Information Technology in Education.” [10]

Kk
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- Although China is considered to be the country where acupuncture originated, some -
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Edit the following text:

Dr Brigitte halford, a professor of linguistics at Freiburg University in German agree
bilinguals tends to use language better as a whole she says. ‘They also display greater
creativity and problem-solving ability, and they learn further languages more easily.’

So with all of the benefit, why do we not show more enthusiasm for-learning other

languages.

Read the following text carefully and interpret it 50 as to make the meaning clear:

“The history of civilization shows man always how has to choose between making the

right and wrong use of discoveries of science. This has never been truer than in our own
age. In a brief period, amazing discoveries have been made and applied to practical

" purposes. It has become a platitude to say — we are living in an age of revolution.
. Read the following text cé.rcfully, prepare its notes and write a summary.

' Acupuncture is a system of treatment of disease which has been practiced in China for

nearly 5000 years. It consists in the rapid insertion of fine steel needles, about six
centimeters long, on particular spots on the body of the patient. After inserting the needle,

the doctor twirls the needle between his thumb and forefinger. There are hundreds of

acupuncture points on the body. When acupuncture is made on a spot on the body, energy
flows from there along line known as meridians to the diseased organ. The flow of energy
helps to restore the balance of the system and thus correct the disorder. The points of
treatment may be far from the seat of the disease. For example, to cure a toothache, the

" acupuncturist may insert a needle on the palm of the patient.

forms of treatment resembling it has been reported from other parts of the world by
anthropologists. Among some ancient tribes, stones and arrows were used to prick the
skin. In another form of treatment, the skin on particular spot of the body was burnt to

affect a cure for certain diseases. Whether these kinds of treatment can rightly be classed
‘with acupuncture can be known only after further research.. ‘

For long acupuncture was dismissed by the west as a form of superstition like witcheraft -

and magic cure. Even in China admiration for the western system of medicine was so
great that the native systems of treatment were neglected or mistrusted. Moreover, the

theoretical basis of acupuncture that was propounded in China was'a mixture of

.

. spirituality, philosophy and physiology. This stood in the way of its acceptance by

Chinese scientists.

‘During the 1960s acupuncture came to the notice of western scientists, who viewed it

with skepticism as well as curiosity. Doctors from Europe went to China tc make a
firsthand study of this strange form of treatment. They were convinced by what they saw
that acupuncture worked. Not only were discases cured, but even operations weie

]

[5]

[5+5]



§

- Suppose that you are invited to submit a proposal an establishing a paper factory in the

- quarterly program report in memo format. ‘
10. Imagine that you are the chairman of a newly formed committee for studying the causes

.

performed after administering anesthesia by acupuncture. The patient of such an
~ operation could see and know what was being done, but felt no pam. After the operation
he could get up and walk away, Doctors in other parts of the world took acupuncture

. Answer any TWO of the following questions: A S C [2x5]
- a) What elements of science can the ordinary citizen use in order to help his society

. develop? o
b). Sketch the character of Dmitri Dmitritch Gurov in about 150 words,

¢) Russell says ‘with the increase of knowledge and skill, wisdom becomes more

necessary. ‘Do you agree with him? Give your opinions.

- Choose the best answer: : | - [10x0.5]

a) Rapid technological progress does not create tension.......... workers. (within, among)

b) How canl give........... when I'am not at fault, (in, up) '

¢) Ared and black horse .......... grazing in the field. (is, are)

d) Milton was one of the greatest poets that ......... ever lived. (has, have) :

€) The passive voice of ‘We have decided to open a new branch’ is ey 1
open a new branch has been decided by us /It has been decided to open a mew branch)

f) The passive voice ‘I don’t like people telling me what to do’ is............... eeenneee(I don’t
like being told what to do / I do not like/being told by the people)

g) He walks as if he ... lame. (was / were)

h) It's timewe ........... our work. (started / start) ~

iy If I were an orange, L...........spherical and juicy. (shall be / should be)

J) Unless ‘she .ovvmon there on time, they would have selected someone else,
(reached / had reached) o | ' .

. Putthe folldwing information into APA and MLA style of citation: ; [4]

- a) Name of the author: Harris, Rob. - :
- b) Title of the article: Clinton on Climate Change,
- ¢) Name ofthe newspaper: The New York Times
- d) Date: 17 May 2007 L

e) Page nufiber: 20-21

held on 10" January 2020. Write the minutes of the meeting concerning any five agenda
discussed in the meeting, . -

. Imagine that you are a secretary of a local social clyb, The third mesting of your club was

5]

remote area of Gorkha district. Show the title page, abstract, statement of the problem,
objectives and conclusion parts of your proposal. : :

- Imagine that you have undertaken the project on the construction of hydro-electricity-

supply centre at a remote village in your district and the work is going on. Write a second

[6]

of road accidents in the highways of Nepal. Prepare title bage, acknowledgements, table
of contents and abstract of the report which you are going to submit. _ [10]

11. Imagine that you have carried out a study on the causes of deforestation in ‘the hilly
- tegions of Nepal. Write title page, acknowledgement, abstract and recommendation parts

of your report,
s
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. Edit the following text.. -

I have no idea whether ihe-right vprono‘un for Géd_is He, She or It. But this I’m sure of. If

15

god could somehow be induced to take that test, God will not come out macho and not =

feminism, either, but right at the middle. Fellow androgynes, its a nice thought.

Read the given passage and interpret ‘it. L

03]

Learning style is not the only area undergoing demystification: out understanding of
. intelligence is also being reconstructed. The IQ score, developed early in the 20% century, -

- is supposed to be a measure of a person’s innate intelligence, with a score of 100 defined . - B
-~ -as normal, or average. ‘The higher the score, the brighter the person. Some of us grew up
" in communities where 1Q was barely mentioned. In many cases this lack of knowledge

. might have been a blessing: Others of us grew up with ¢IQ envy”, in communities where

IQ scores were a big part of our culture. Since the score is considered a fixed, permanent
‘measure of intellect like a person’s physical height, the scores engendered strong feelings.

Friends who scored higher on an IQ test had a secret weapon, a mysteriously wonderful -
" brain. But then our friend “genius” was stumped trying to unpack and plug in a toaster
‘oven or got hopelessly lost trying to follow the simplest driving directions. We may have -
been equally puzzled when another friehd, who scored horribly low on an IQ test, went
“on.to fame and riches. What is this traditional assessment of intelligence supposed to - '

mean? « - , S

Rea_d the following text carefully, make h_otes'ahd W'I'ite‘é__. summary of it.

~ Coronavirus disease (COVID;19) is an infectious: disease caused by a newly'discov;ered‘

[5+5]

. coronavirus. Most people infected with the COVID-19 virus will experience mild to

‘moderate respiratory illness and recover without requiring special treatment. Older

people, and those with underlying medical problems like cardiovascular disease, diabetes,

chronic respiratory disease and cancer are more likely to develop serious illness.

_ The best way to prevéht and slow down transnﬁssion is to be well informed about the .

COVID-19 virus, the disease it causes and how it spreads. Protect yourself and others
from infection by washing your hands or using an alcchol based rub frequently and not

. touching your face. The COVID-19 virus spreads primarily through droplets of saliva or
discharge from the nose when an infected person coughs or sneezes, so it is important that -

- you also practice respiratory etiquette (for example, by coughing into a flexed elbow)

If COVID-19 is spreading in ‘your Qommﬁni‘ty, 'stay safe by taking some simple -

precautions, such as physical distancing, wearing a mask, keeping rooms well ventilated,
avoiding crowds, cleaning your hands and coughing into a bent elbow or tissue.



&) “Some books are to be tasted, :otheljs to be sWéllowed,‘aﬁd: some few to be chéx’ir_éd and
¢ digested.” Eluci;date‘t'he"Statement, L e L -
" b) What elements of science can the ordinary citizen use in order to help his society to .-

- develop? . . S R ST A
- ¢) Howdo modern boilers function?

~ 5. Choose the Bes}tvan'svvér:" | [1 0x0.5]" .

- b) The philosophier and the statesman............ required. (are,is)
¢). He has worked here.........:.this time last year: (for, since) L

- a) ‘Conductors and éoﬁdilvct_ivity'....; ...... a gqod. paésage. (are,is) - . _ o

' d) The land is covered........ snow. (on, by) -

e) Ipondered......... the question that was asked to me, (about,over) - . .
f) ‘The soldiers............better if they had been given clear orders. (would have fought,
. would fight)r. -~ - 07 TS AT
g) If youwere to buy a car, it

cenerieaeie you alot of money. (Wqﬁld cost, costs)

~ h) ‘She acts-as if she.;...‘...,_...anvactress_, (is, were) =

) He congratulated me for Wha.........(1 did, I had done) L
J) He returned to Kathmandu............ two days. (i, after) - - - - | .
6. Document the foll‘owingldétaﬂs&n APAand MLA style. "~ S 24
- Atgthology:, Making Connections / ' : R -
Editor: Kenneth J. Pakenham /-
: Edition:_lZf‘d RN e -
- Publisher: Cambridge University Press =
- Place: New Delhi - - -~ RN
- Date:2009 A I O ‘ S
A Stppose you are the secretaty of Investment Conipany located at Bhaktapur, and the CEQ'
- ts to have a meeting with all the concerned. personnel of the company in order to
- discuss social distancing protocol and.other precautions in the office to avoid all possible _
- infection of C 'VID-19.:Now write a notice along with a, four-point agenda to call the '
8. Suppose you are the chief consultant of an internet .COnneCtii}ity project at your college
- and the work is going on; write the first monthly progress report in a memo format.. = [6]
- 9. Prepare a cbvef page,'.abstract and recommendations of a'reporf. on CTEVT pro_gramine B
B and employment opportunity. =~ R R B S ; - [10]
. 10. Write' a proposal on construction of auditorium hall in your college, prepare rationale, .
.. estimated budget and conclusion only. . R [10]
- 11, Write a fésearch article on effectiveness of virtual learning fof the students of engineeéring o
inaboutv_S_(_)O,onr‘ds.vf R SR - . - [10]
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Edit the following text:
How you frightened me she said breathing hard still pale and»overwhelmed. Oh how you
frightened me. I am halfdead. Why have you come why: ‘ '
Read the following text carefully and interpret its meaning.

Computers and the Internet have made a revolution in science and engineering. Studying
computational models of reality can be cheaper and better than studying reality.
Sometimes reality is impossible to measure or too steep 1o scale, and computational
models are the only way to get any purchase on it. Those are the actual computer

 revolutions; the others are mostly potential and not real, locked up in awe-inspiring

icebergs that just float around eliciting admiration and making trouble. The computer
revolution is still frozen, latent, waiting to happen.

Read the following passage carefully, make notes and write a summary of if,

The critical period theory is consistent with a vast amount of data that has been-

accumulating for many years about patients suffering from aphas,i'a, a loss of language

abilities associated with brain damage from injury or disease. The data provide conclusive .

evidence that language is localized in the brain’s left hemisphere. Seventy percent of
adult patients with ao injury to the left hemisphere suffer from some language disability.
However, patients with jnjuries to the right hemisphere retain the ability to speak and
understand language perfectly. Their problems lie elsewhere, in activities such as
recognizing faces and patterns or finding their way from one place to another.

Fvidence for the effects of cerebral lateralization on language learning also comes mainly
from research with patients suffering from aphasia after a hemispherectomy, surgery to

" remove one hemisphere of the brain. Lenneberg (1967, in his own research and in the

relevant medical literature, found that 97 percent of children undergoing this operation
before the age of ten recovered their language abilities after some temporary aphasia and
continued to acquire their first language. In those rare cases where the same type of
surgery was performed on adults, however, all the patients were left with complete and
permanent aphasia. From this research, it scems that a child’s brain has a degree of
flexibility that allows thé right hemisphere, when necessary, o take over the functions of
the left. After lateralization, this flexibility declines significantly, and adults who lose
language through brain injuries are unable to regain it. On the basis of these research
findings, proponents of the critical period theory claim that it is this lack of flexibility in
adults that Jimits their ability to acquire native-speaker pronunciation in a second
janguage. '

[5+5]



A

Anmerany TWOofthc foﬂowmg questions. St . R [2x5]

@) What is unnatural slavery according to Shaw? [Of Studies]

- b) What is the difference between impartiality and wisdom? [Knowlédgé and Wisdom]

. ¢} An ideal family always grants the space for hope of life in every difficult. Elucidate it

- with reference to the text ‘Civil peace’. [Civil peace]

. Choose the coxfectwords from the ‘brackets._ : TR ; ¥, | O [IOxO.S-}- :

- a) Ifhe should wake up,T............... to him (teilk, will talk)

b) If you throw a stone into water, it ... ... ... .. (sinks, will sink)

- ¢) The letter, together with some applications,............... lost yesterday. (was, were)

d) Message after message............... sent to her. (have been, has been)

&) Eachofthem............ . happy. (were, was)
B

) Hebas no adherence........... .. old system of rituals in marriage. (for,to}
g) Sheis accomplished....... . vo-o mmusic, (in, into) e

- h) They thanked me for what I, eashiien {did, had done)

i) Shanti..............for me when I arrived. (had waited, was waiting) e
i) The passive voice of ‘He let her to-play® is............... (He is Tet to play, He was
allowed to play) : : , , gy £

Write the following bibliographic information first in MLA and then in APA. o [4]

Name of edifors: Edwin D. Reilly, Anthony Ralston, and David Hemeﬁdinger, -
Name of book: Encyclopedia of Computer Science e T

* Edition: 4™

Year of publication: 2003

- Name of publisher: Wiley

10,

11
Ly,

Place of publication: Chi_chester,,UK

On behalf of the secretary of ’Eﬁgimering,'Associétieﬁ,:v-'wité a notice for. meetmga%@ng :
with agenda to be sent to the members of this association, = T 5]

Assume that you a;sé requested to write a proposal on establishing an engineering ,bcel-lé‘ge
in. your local town. White a proposal to the concerned local authority including only
abstract, objectives, rationale and methodology, . - .70

P

Suppose.you have. recently particxﬁatedtirrfa eﬂeedayt.seminar on Voéatiﬁnalfz Educanon
Write a report to the Director of National Institute of V. GCatiomaI;Edueatieﬂ; Putalisadak,
Kathmandu. Prepare it in memo. format. R LS St

Write a report, to be submitted to the Ministry of Information and C@xmnunica&ans;[ on
development of information technology in Nepal in the last five years. Show only the title
Ppage, introduction, conclusion recommendations parts of the report. Also, write an-outline
of your report.. et L : i 10}
Write a brief research article on the role of transportation in the development of tourism
inNepal. B ~ T : [103

ey
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Edit the following text. | [5]

Who is knocking? whispered his wife lying beside him on the floor. I do not know he
whispered back breathlessly the second knocking was so loud that the rickety old door
could have fallendown. -

5. Read the following text and interpret its meaning in your own language: ' [5]

If we observe the actions of mean, whether as individuals or as groups, and whether
scientists or non-scientists, we find that they frequently fall into avoidable errors because
of a failure to réason correctly. There are many reasons for this, though only a few can be
dealt with here. :

. The first difficuity is bound up with (related to) the use of words. It frequently happens
" that what one person means when he uses a certain word is different from what others -
" mean. Consider, for example, the words intelligence, oxygen, accurate and average. In
intelligence, we face the problem that a word may not mean only one thing, but many-in
. this instance & very complicated set of aptitudes and abilities whose numbers and ©
- characteristics are not agreed upon by the specialists who study the phenomenon,. and are
even less understood by the layman (non specialist). In oxygen, we have a different = -
problem, for although both; a research chemist and a chemical manufacturer identity the
word theoretically with the element 0, in practice they have different concepts about it.
Thus, if the researcher performed a delicate experiment, using the manufacturer's 0Xygen,
it might easily be a failure since the so-called O, whether used as a solid, liquid, or gas,
would almost certainly contain other substances. Hence, another difficulty about words is
that they often do not differentiate clearly enough between several varieties f the 'same’

thing.
3. Read the following text carefully, make it note and write a summary. [5+5]

Ll NI NI NN

Plagiarism is the use of other person's ideas and expressions in your writing without
acknowledge the source. The word comes from the Latin word 'plagiaries’ and Alexander
Lindey defines it as "the false assumption of authorship: the wrongful act of tacking the
product of another person's mind and presenting it as one's own". In short, to plagiarize is
to give impression’ that you have writfen or thought something that you have in fact
borrowed from someone else, and to do so is considered a violation of the personal
responsibility to acknowledge "academic debts".

The most blatant from of plagiarism is reproducing someone else's sentences, more or less
verbatim, and presenting them as your own. Other forms include repeating another's
particularly apt phrase without appropriate acknowledgement, paraphrasing someone
else's argument as your OWwI, introducing another's line of thinking as your own
development of an idea, and failing to cite the source for a borrowed thesis or approach.

Plagiarism falls outside the scope of copyright infringement. Copyright infringement, in



contrast, is using the work of a copyrighted work beyond the limit of fair use without the
permission of the owner of copyright law are not plagiarism. The penalties of plagarism
can be severe, ranging from loss of respect to loss of degrees, tenure or even employment.
At all stages research and writing, you must guard against the possibilities of inadvertent
plagiarism by keeping careful notes that distinguish between your own musings and
thoughts and material you gather from others. : '

Even without considering the penalties of plagiarism, the best scholars generously
acknowledge their debts to others. By doing so they not only contribute to the
historiography of scholarship but also help younger scholars understand the process of
research and discovery. : '

4. Answer any two of the following questions: | ‘ [2x5]

a) What is the conflict in the mother's mind and how did she resolve it? (The Mother of a
Traitor) '
b) "Einstein was the greatest genius of the 20 century.” Explain it. (What Einstein Did)
- ¢) Why do people make avoidable errors, and what sort of people makes them? (Straight
- and Crooked Thinking) .~ ‘ :

5f Choose the correct words from the brackets: - [0.5x10]

a) Many a flower .......... born to blush unseen. (is,are)
'b) Everyboy and every gitl .......... given sweets. (was, were)
- ©) Heisabsent.......... the class. (from, in) |
. d) :Steel is made........... iron. (of, from)
€)' Tsawhim.......... the race. (win, towin) _
1) Ifhecomestome, I .......... him. (help, would help)
i @) Ifonebuysacar,it........ money. (cost, costs)
. h) Ishouldbe........ « (listened at, listened to) |
- i) He, along with his teachers, .......... playing. (is, are). -
"' j) The principal and accountant .......... on leave. (is, are) v
- 6. Arrange the folllowing information into APA and MLA styleof citation: =~ - M4

a) Name of the book: Solar energy
b) Date of publication: 1996

¢) Place of publication: UK.

d) Publisher's name: Prentice Hall
€) Name of the author: Hughes, A.

7. Inventing necéssary details, write a notice with four point agenda for the forth coming
fifth meeting of your local social club. : [5]

8. As a Chief Consultant of Micro hydro-power project in the remote area of Dhading

district, write the third monthly progress report in a memo format. ' ‘ | [6]
9. Write a report to be submitted to the Chief Engineer, Department of Roads, on controlling .

the sound pollution of the Kathmandu Valley. Prepare only the Title page, Abstract,

Conclusion and recommendation parts of the report. R R 1)
10. Suppose that you are invited to submit a proposal on establishing a paper factory in=

Nepal. Show the title page, abstract, objectives and conclusion parts of your proposal. [10]

11. Write a brief research article on the importance of ‘Englrish for the technical student. -~ = [10]
‘ ko : - :
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1. Edit the following text: - - : =, [5]
" ‘aboard again monna marianna? take care you may be kill and nobody bother search for
the culprit...

2. Read the following text carefully and interpret it so as to make the meaning clear. -~ - [s]
By teaching all other subjects, except values, we may produce great scientists, engineers,
‘doctors, scholars, management expetts, literatures etc. comparable with the best anywhere

. in the world but if the great professionals do not have peace of mind and qualities of love

- -and kindness, what kind of society will we have? ‘

37 Read the text given below carefully, make notes and write summary of it: : [5+5]

When fission occurs, an average of 2-5 neuirons are emitted from. the nucleus. If the
fission process can be s0 arranged that one of these liberated neutrons is captured by
another U-235 nucleus to produce another fission, then the reaction will become self-
sustaining. S ’

When emitted, neutrons travel at a high velocity, and it is known that such fast neutrons
"have little chance of being captured by fissile Uranium. However, if slowed down to
thermal speeds, their probability of capture is greatly increased. In the- normal thermal
reactor, the uranium is surrounded by a large mass of moderating material. The liberated
neutrons collide repeatedly with the light atoms of the moderator in such a way that they
lose much of their energy and eventually become thermalised. The moderator may be
either a liquid such as heavy water, or a solid such as graphite. Both these substances are
of low atornic weight and have Jow neutron absorption cross-sections. With the graphite
moderator, the uranium which is generally in the form of rods is inserted into channels cut
out of the graphite. These channels are so arranged as to form a lattice structure, the
object of which is to reduce neutron escape 10 8 minimum. Provided that a sufficient mass
of uranium is disposed in a number of rods through the moderator, a high enough
proportion of the emitted neutrons will find their way to fissile nuclei to produce a chain
reaction. The minimum quantity of uranium required to initiate the chain reaction is

called the critical mass.

4. Answer any two of the following questions: : [2x5]
a) What do you mean by ‘a sense of proportion'? (Knowledge and Wisdom)
b) Why did the mother kill her own son? (The Mother of a Traitor)

¢) Describe Pahom's growing greed for land. (How Much Land Does 2 Man Need?)

5. Choose the best answet: [0.5x10]
a) No sooner had he ceached the station than the train ..o (had left, left).



b) He liked books that .............. moral lessons. (gave, gives).

¢) He, as well as they, .............. commg te the party. (is, are)’
d) More books than one ... missing, (are, is)
) The project will be over ................. next Monday. (before, thhm)
f) * She came back to Kathmandu .i............. two days. (in, after)
g) Be careful, or else you ................ those plates (drop, will drop) '
h). The passive voice of "Who did it" 18 .oiinrennene. By Whom was it done?, Who is it
~ done by)
- 1) The project is running ......... . financial difficulties. (with, mto) ‘
‘ i) “HadIbeenthere,I............... -every part of the city. (had visited, would have visited)
- 6. Put the following information into APA and MLA styles of cxtatlon o . [4]

Author's name - Bernstein, T.M. & Oﬂen S. B
Year of publication — 1964 ~ :
Title - The Careful Writer .

Place of publication - New York

Publisher Atheneum

7. :Suppose you are the- secretary of a local sports club. Wnte the mmutes of the fi ﬁh

meeting held recently inventing at least four agenda. , s AR | (5]

8. . Suppose you are. the chief consultant of a urban internet connecfzvxty pmjef‘t and the ‘work

s gomg on m your local town. Wnte a first quarterly progress report in memo format fal f [6]

ite a. research artxcle on: the causes and consequerces of no1se pohutxon m the urban e

2‘:‘_‘."‘10; ane a proposal on the mamtenance and upglad ng of Dhuhkhe—-Bahrablse sectlon of ‘ .
i : Armko Highway mcludmg abstract, statement: of problem and lost estlmate partsonly. . . [10]‘

11 =The Mlmstry of Road ‘and Transpox’c is concerned about the rapld increase in the number‘

of road accidents on'the highways. As a newly formed commission chairman, write
introduction, discussion and conclusion parts of your report investigating causes of the
‘road accxdents in your. local town, A 10

dok

settlements mNepal RO , [10]‘
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1. Edit the following text.

" A board game is a game played with counters or pieces that are placed or removed from
or moved across a board simple board games often make ideal family entertainment.
Since they are often appropriate for all ages. Some board games such like chess and
Chinese checkers have strategic value and have been classic for centuries.

2. Read the given text and interpret its meaning,

- By teaching all other subjects, except moral values we may produce great scientists,
~-_engineers, doctors, scholars, management experts, litterateurs etc. comparable with the
best anywhere in the world but if these great professionals do not have peace of mind and

qualities of love and kindness, what kind of society will we have?

" 3. Read the following pa‘ssage carefully and make notes and write a summary of it.

s classical music any way related to popular music? That is a controversial question. Advocates of

classical music claim that it constitutes are and that pop music is only fight entertainment. But, that is
not always true. Some people have only elevated classical music to that special status by arguing that
the works are more complex because of the range of notes involved. However, jazz, rap and many other
forms of popular music sometimes do make use of a number of notes that are as complex as classical
music. It is also argued that classical music songs are fonger, sometimes extending to thirty minutes or
more. Popular music songs are shorter and more repetitive so that they can be remembered for people

N

to play or to sing.

Every language has its own popular music, like it has its own classical music. Indian popular rusic
often known as Indi-pop or Hindi pop is a form of pop music in India. It is a fusion of various Indian folk
and classical music styles and is also influenced by modern beats from different parts of the world. The
major push given to Indi-pop was from Pakistani singer, Nazia Hassan. Indian pop has taken another
interesting turn with the "remixing” of old Indian film songs-an attempt to make them sound more

modern by adding new beats. These remixes have become very popular among the younger generation;

(5]

(5]

[5+5]

they give the old melodies new life and vigour. The purists among the older generation however

maintain that the beauty of the song is lost!

4. Answer any two of the following questions.
a) On what two aspects of science does the development of our world depend? (The
Scientific Attitude)

b) What lessons can we learn from the story “The Mother of a Traitor”?

¢) Even the best technicians should aiso be good citizens? Do you agree? Why? ' .

[2%5]



a) IU’s time the plane (to land, is landing, landed).

b) The stream and the farm a good view. (offer, offers).

¢) Some furniture to be ordered for the room. (have, has),

d) IfI to choose one I'd go for the green (was, were)

e) Anybody this if you had not done. (will have done, may have done, would
have done) :

£} “I guess people are watching us”, really? But I don’t think we (will be
watched, were being watched, are being watched) _

g) Do you remember what Priya before she got her article published? (did,
had done, would do)

h) By the start of the next century, I think people .__in the Mars. (have settled,
can settle, will have settled)

i) This book has been translated several languages. (to , by, into)

+ J) Our teacher objects anyone’s coming late. (to, against, for)

6. Put the following infoﬁnation into APA and MLA style of citation,

- Name of the book = Awakening Spirituality

Author’s name - Dr. Binny Sareen ‘
. Publisher , - Brahma Kumaris, Literature Department
~ Publishing place - India

4 Yearof Publication - . 2012

nventing éllahecessary' déta-ils,‘draft- a notice with a three point agenda for the 15%
-meeting of a Local Sports Club. f o '

8. f"(f;Suppose you-are doing a project on view tower building construction. Write a report
- aboutthe progress of the work you have completed so far, ‘

9. Tmagine you are going to write a proposal on establishing a soap factory. Write the

introduction, statement of problem and objective parts of the proposal.
10. Prepare areseatch article on the role of technical colleges in the development of nation,

11. Imagine you are doing a project on construction of a suspension bridge ina village. Write
the first monthly report in a memo format. (Assume necessary data yourself)
» o ’ ) dookok

5. Rewrite the following sentences using the correct alternative from the brackets. [0.5%10]

(4]

[5]
[6]

[10]
[10]

(10]
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. Edit the following text:

Your leader is my son she said and not one of the soldiers doubt it. They fell in beside
her, singing his praises, saying how clever and brave he is, and she listen to them with
head proudy raise, showing no surprise.

Read the following text carefully and interpret it so as to make the meaning clear.

The third great defect of our civilization is that it does not know what to do with its
knowledge. Science has given us powers fit for the Gods, yet we use them like small
children. For example, we do not know how to manage our machines. Machines were
made to be man’s servants; yet he has grown so dependent on them that they are in a fair
way to become his masters. Already most men spend most of their lives looking after and
waiting upon machines. And the machines are very stern masters. They must be fed with

- coal, and given petrol to drink, and oil to wash with, and they must be kept at the right

femperature. And if they do not get their meals when they expect them, they grow sulky
and refise to work, or burst with rage, and blow up, and spread ruin and destruction all
round them. So, we have to wait upon them very attentively and do all that we can to keep
them in good temper. Already we find it difficult either to work or play without the
‘machines, and a time may come when they will rule us altogether, just as we rule the
animals.

Read the following passage carefully, make notes and write a summary.

 Although religion does not inhibit the acquisition of wealth, although is does not hold up
large fortunes as evil, the tenor of its teaching, by and large, is to induce an attitude of
indifference to worldly things, things which gratify one’s lower self and keep one
engrossed in money-making. the students should be made to realize that the real goods of
life are spiritual, love of things of the spirit and service of one’s fellowmen, joy of an
ordered disciplined life. These are blessings money cannot buy. What is wealth before
such things of the spirit? Of all religious teachers Jesus Christ has dealt more
comprehensively than any other with the problem of wealth in all its aspects. He may be
called the greatest exponent of the science of wealth. With only four words “Blessed are

- ye poor!™ he changed altogether the values which man attached to human existence and

human happiness and acquisition and possession of wealth. Real bliss consisted, he
taught, not in riches nor in anything else which the world regarded as prosperity or
felicity, but in the joy ahd happiness derived from being at peace with one’s fellowmen
. through perfect love and fellowship and selfless service and sacrifice.

The word “poor” on the lips of the Master had a spiritual significance - the poor so far as
they were poor in spirit, humble before God, simple, God-feating, teachable, faithful. It
could surely not have been his intention to hold up destitution and privation as a blessing
in itself. That would have turned life into a terrible ordeal and it would have been
heartless to exhort the poor to believe that money was not necessary for one’s sustenance

~ or the joys and blessings of life. Even things of the spirit cannot be had withoui money.

[5]

[5+5]



for the relief of the poor and public welfare is not merely an act of compassion, not
merely a religious duty, but also an act of social justice. All the gospels of wealth are
based on the fundamental concept that none can claim an absolute or inherent right to

4. Answer any TWO of the following questions, - . [2x5]
a) How can science be misused? Explain. [Use and Misuse of Science]

b) How did Monna Marinna carry out her responsibilities as an ideal citizen and as an
ideal mother? [The Mother of 3 Traitor] :

¢} Describe the contribution of Einstein to the modern scientific world?
- OR

Why did Joseph wood Krutch call grass a “miracle”?
St. Peter said “all flesh is grass”. Discuss.

5. erite a research article on ‘The Eﬁ“ects of Air pollution in Kathmandu Valley’, [10]
6. Write the following bibliographic references first in MLA and then in APA. ) [4]

Name of book: Computer Addiction A Study of Computer Dependency
- Name of publisher: Taylor and Francis ' o

-« Name of author: M.A. Shotton

-~ City of publication: London
Year of publication; 1989 v L .

~Name of country: England = = : : L e

e 7. Suppose you are the ‘secretary of a consfrucﬁon- Committee, Th:' 3'd"mce'ting of the
. committee was conducted a few. days :ago.-Imagine -four relevant’ agendas and ‘prepare
minutes of the meeting. . ; ' , [5]

8. Write down the elements of i)roposal, describe briefly. B [5]

9. Suppose that you want to establish a new hydropower company or an IT company in
Nepal, and that you have prepared a proposal for it. Now show the following parts of your
proposal: - '

a) Technical section
b) Management section
¢) Cost estimate ‘ ' - | ' [10]

 to the students in your college. Write a report including title page, letter of transmittal,
abstract and recommendation. o ‘ - [10]

11. Write the second monthly progtess report on the project ‘Construction of Micro-hydro
power plant’, Invent necessary details, S ' ’ :

[6]

*kk
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1. Edit the following text. » 51

But when the war is over, the country recedes from the consciousness and it is rarely even at the
back of the mind. The question am | doing any good to the country doesn’t occur to the mind; and
even the question is what 1™ doing good or va for tiie country 0CIuTs Us Ay raraty, A umied .
patriotism is better than none but it is not enough.

(5]

2. Read the given text and interpret its meaning.

Computers have solved many problems for us, but they create some problems too. Say, for example,

that you are writing a novel. After you are done with your first draft you decide to change your

heroine’s name from Linda to Lydia. With a typewriter you would have to retype every page

coyntai‘,nin'g‘the heroine’s name. With word processing software, on a computer, you press just a few

keys‘ and the computer takes care of all the work. But technology hasn’t solved all our problems. . {
Whi'le:-'ma‘ny of Shakespeare’s original documents survive, it takes only misplaced keystrokes to wipe |
out your next masterpiece. : ' E

3. Re_ad the following passage carefully, make notes and write a summary of it. . [5+5]

The dearth of natural resources on the Australian continent is a problem with which government ;
officials there have long struggled. As long distance travel has become ever more important to the '
national economy. Tourism represents more than 10 percent of national export earnings annually,

and in less developed regions such as the Western Territory, the percentage is much higher. '

Unfortunately, this otherwise rosy prospect has one significant cloud on the horizon. In recent years,
there has been a move towards returning some of the land to the Aboriginal people. As Western
society and culture have flourished on Australian soil, tribal people have been forced ever farther
inland in an attempt to maintain their traditional ways of living, a desire that the government has
striven to respect.

One of the central beliefs of the Aboriginal religion is that certain natural formations have spiritual
significance and must be treated accordingly. Strict guidelines determine who may visit these sites
and at what times. Unfortunately, many of these sites are the very natural wonders tourists flock to
see. If non-Aboriginal people are forbidden to visit these natural wonders, many may choose not to
vacation in a region that sorely needs the income generated by tourism. - '

The Australian government has dealt with this dilemma thus far by trying to support both sides. The
Aboriginal council is still trying to put anend to such use of certain sites, however, and it remains to -
be seen whether respect for tradition or economic desires will ultimately triumph.



4, Answer any TWO of the foﬂowing questions; : [5x2]
a. Why do people make avoidable errors? And what sorts of people make them? (Stranght and
Crooked Thinking)
b. How do modern boilers function? (Steam Boilers) |
c. “Studies serve for delight, for ornament and for ability”. Explain it. (Of Studies)

5. Choose the best answer. - o [0.5x10]
a. The passive voice of ‘I let him 8o’ is ...veevnene. prasrasiee ( He was let go/ He was let to go)

b. The passive voice of ‘They saw the cat stealing the meat’ is ervsnssvinneeeeeenne.( THE Cat Was seen
stealing the meat/The cat was seen to be stealing the meat)

c. When he became rich, he threw .............. all his old friends. (off, over)
d. The project is running ............ financial difficulties. (in, into)
e. What you think and do ...................praisewcrthy. (is, are)

f. Letter after letter ... ...been sent to her. (has have)

gl . to ask you, wouid you heip meﬁ’ {was, were)
RO that happen, I will quit the job. (should, if)

i. Note down my address lest you rwivnsennnennes: (ShOUN forget, might forget)
Jo Wi @ week since | saw Jill. (has been, is) A

6. Write the following bibliographic information first in MLA and then in APA. - ‘ [4]

Name Of.ne‘wspaper' New York Times

: Txtie of:artlc!e MessiIs’ Barcelona s Boy: Gemus
 Name of writer: Eduardo Galeano
- Secti'o_lljf‘and.page number: N1
Date o:‘fﬁpublicatioﬁ: 22 May 2011

7. Assume that you have recently taken over as the secretary of a public limited company. Informal
discussion with the senior officers reveals that the growth of the organization has been hampered
because of frequent strikes by the workers. After going through your preliminary report the
chairman has decided to call a meeting of the Board of Directors to discuss the issue in depth and to
find a lasting selutlon to the problem. Draft a notice along w:th four-point agenda for the meetmg. [5]

8. Suppose that you are chief engineer working on a five- -year your engineering field, which began last
year. Write the first quarterly progress report of the prOJect : [6]

9. Imaglne that you are requested to submit a proposal for establishing a sophisticated computer .
lab in one of the technical companies. Write title page, technical section and cost estimate of the
proposal that you are going to submit. =~ , ’ [10]

10. Prepare abstract, introduction and recommendations of a report on “Damage and Loss of Life
due to Flood in Different Parts of Nepal”. ' [10]

11. Write, in about 500 words, a research article on “Rol& of Engineers in Nation-building Campaign”.  [10)
ook sk ‘
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G

1. Editthe following text. : R — &

' Some argue that american potitics has become so polarized that politicians will argue merly to gain
power, and the subject to debate is often negligible. The vigorous dispute over where to place a
corama in the republican platform for example was motivated not by any significance change of
meaning buta desire not to show any deference of the other side. .

2. Read the given text and interpret its meaning. . 15

The survival of the publishing industry depends upon the existence of a public who will buy the prihted
word in the form of newspapers, books and magazines. Over the past several years, however, the
advance of electronic media, particularly CD-ROMs, online computer services, and the internet, has
made information available to the public electronically without the need for printed materials. As the
availability of electronic media increases and as it is more easily accessible, the public has less need
for printed materials.

3. Read the following passage carefully, make notes and write a summary of it ' [5+5]

According to usage and conventions which are at fast being questioned but have by no means been
overcome, the social presence of 3 woman is different in kind from that of a man. A man’s presence
is dependent upon the promise of power which he embodies. If the promise is targe and credible, his

" presence Is striking. If it is small or incredible, he is found to have little presence. The promised power
may be moral, physical, temperamental, economic, social, and sexual—but its object is always exteriof
to the man. A man’s presence suggests what he is capable of doing to you or for you. His presence
may be fabricated, in the sense that he pretends to be capable of what he is not. But the pretence is
always toward a power which he exercises on others.

By contrast, a woman's presence expresses her own attitude to herself, and defines what can and
cannot be done to her. Her presence is manifest in her gestures, voices, opinions, expressions, clothes,
chosen surroundings, taste—indeed there is nothing she can do which does not contribute to her
presence. Presence for a woman is 50 intrinsic to her person that men tend to think of it as an almost
physica!' emanation, a kind of heat or smell or aura. ‘

To be born a woman has been to be horn, within an allotted and confined space, into the keeping of
men. The social presence of women has developed as a result of their ingenuity in living under such

tutelage within such a limited space. But this has been at the cost of a woman's self being split into

two. A woman must continually watch herself. Whilst she is walking across a room or whilst she is

weeping at the death of her father, she can scarcely avoid envisaging herself walking or weeping. From
rliest childhood she has been taught and persuaded to survey he rself continuatly.

£

P/ O



4. Answer any TWO of the following questions: ' : . C X2

a) What elements of science can the ardinary citizen use in order to help his society develop?
{The Scientific Attitude)

b) .Write the character of Dmitri Dmitritch Gurov in about 150 words. (The Lady with the Pet
Dog)

- ¢} Russell says ‘with the increase of knowledge and skill, wisdom becomes more necessary’.
Do you agree with him? Give your opinions. {Knowledge and Wisdom)
. 3. Choose the best answer: . [0.5x10]
a} You, he and | neighbours. (am, are)

b) The team struggling for its victory. {is, are)

&) 18isge wigo always reht 8acisibn, (take, takes)

oo

ol #oace | IR
' %d) Iﬁ%’ A;': a%;f he wé{&}ﬁtﬁg&;. (Fa’"?}?, talked)
‘@e) Had she reached airport in time, she her flight. (wouldn’t miss, wouldn’t have o
missed) ’

f) if you buy this car, you Rs. 25,00000/- only. (will have to pay, have to pay)
g) There’s no one here | can confide {in, on)
h) The king bestowed an honour her, (to, upon)

i) The passive voice of “His conduct shocked me” is ' - {t was shocked by his
Mconduct / 1 was shocked at his conduct)

j),:rhej:;passive_.voice‘of “He urged the council to. reduce the rates” js - {He.urged that
“the'rates should be reduced / He urged the rates to be reduced)

6. Chanéé the following citations as indicated in brackets: [4j
a) Lyo})s, J. Language and Linguistics. USA: CUP, ”2003, (into APA) .
b) imam, S.T. BrusthP Your English. India: Bharati Bhavan, 2003. {into APA)
¢} Hall, Dauglas. (1989). Digital circuits and systems. New York: Macmillan. {into MLA)

d) Wolf, Daniel. (1995). Lives of notable gay men and lesbians. New York: Chelsea Publishing. (into
MLA) -

7. Suppose you are the newly appointed chairperson of the committee of the 14" National
Technological Festival 2017. In order to make the festival highly effective and successful, you want to ‘
discuss some matters with other members of the committee. Now write a notice along with four-point

. agenda for the first meeting of the committee; - fs]

8. Suppose you are senior engineer working on Electoral Suppiy Project, Kathmandu, Nepal. Write its
- first yearly progress report that you are going to submit to the project manager. Prepare it in letter 6]
format. ‘

9. Assume that as a Project Development Officer you have been asked by the National Institute of

" Computer Edycation, Kathmandu, to et up a Tommifiicatiori Teehnology Céntre at’ Dhobighat,
Kathmandu for training professionals in the use of latest technological aids for face-to-face and
distance communication. Write a technical proposal to be submitted to the Director of the Institute.
Prepare only title page, technical section and cost estimate of your proposal, {10]

10. There has been minimum rainfall in winter in Kathmandu this year. Write a report on the problems
caused by it to the Kathmanduits. Prepare an outline of your report and then write cover page, ,
abstract and introduction in detail, 101

11. Write, in about 500 words, a research article on “Significance of power-point presentation in ﬁ
technical communication”. ‘ [1{)/?’ﬂ

XK
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1. Edit the following text: | | | - Bl
Arundhati Roy the famous novelist and activist who won the booker prize in 1997 for her
novel. The God of small things was born in shellong Meghalaya on november 24, 1961 to

. a Keralite mother and a Bengali father. . . ‘
In 1984 Arundati began a brief career in films. She played the role of a village girl in the
~ moule massey sahib and also wrote the screen play for the film in which Annie gives in
those ones.. _

Roy began writing the god of small thengs in 1992 and ﬁnished it in 1996.

2. Read the following text carefully and interpret it so as to make the meaning clear. _ [51

~.Ever since humans have inhabited the earth, they have made use of various forms of
‘ ,.jvéﬁpmmunication. Generally, this expression of thoughts and feelings has been in the form of
' .oral speech. When there is a language barrier, communication is accomplished through sign
‘ ‘léngua-ge in which motions stand for letters, wdrds, and ideas. Tourists, the deaf, and the
" mute have had to resort to this form of expression. Many of these symbols of whole words
“are very picturesque and exact and can be‘used‘internationany; spelling, however, cannot.

3. Read the following passage carefully and (i) make notes and (i) write summary. ~ [5+5]

To solve the most urgent health problems of déveloping countries, expert ‘have recommended ‘that
priority should be given to primary health care. This approach to health care, as We have seen, emphasizes
health maintenance through disease prevention and control. Many of the developing world’s deadliest disease
The experts point out; can be prevented if clean watet and adequate sanitation are provided. Other disease can
be prevented by mass vaccination programs. Still other can be controlled by effective health education that

gives people information about ways to avoid malaria-carrying mosquitoes or about the importance
of nutrition, especially for pregnant women and young children. '

Primary heath care, as we have seen, does not merely focus on prevention and ignore the treatment of

disease. Another priority for poorer nations is to provide timely diagnose and basic treatment for the general

populations instead of technologically advanced and expensive treatment for a few wealthy people. Under. -

international program, the governments of developing countries are given incentives to build community liealth
centers and train health workers. Patients receive immediate attention from doctors, nurses and health workers
who have to the necessary diagnostic training and equiprient and have an adequate supply of drugs. These lacal
health centers are much more accessible to people who need treatment than a few hospitals in the larger cities. -

If poorer countries can offer this type of health care, the health of their general populations will

. improve rapidly. A number of developing countries have already shown that primary health care programs can

be successful. Cuba eliminated polio in’ 1972, even before the disease was eliminated in the United States. In

1974, the World Health Organization began a program to immunize the world’s children against six vaceine-

pre?ventable diseases during their first year of life. By 1994, the vaccinations were protecting 80 petcent of
children and the anmyal numiber of child deaths had fallen by 3 million. Another WHO program, whg!sggoal

was 0 wipe out polio in the Americas, began in 1985. The goal was achieved in 1991. In the year, nearly 2 :
million children in Peru were vaccinated in one week after polio had been diagriosed in a two-year-old boy. The :

boy, Luis Fermin, recovered and proved to be the last case of polio in the Americas.



4. Answer any two:
i) What was the mother's delemma and how did she solve it? (The mother of A Traitor
- by maxim Gorku) - : ' o
ii) What do you mean by a sénse of proportion? (Knowledge and Wisdom)
iif) Describe the contribution of Einstein to the world? (What Einstein did?)

[5x2]

5. Choose the 'corregi:t words from the bracket: ' ‘ S | {0.5><10]

i) Neither he nor his relative ......._. turned up. (has, have)

ii) Either sugar ortea ...._.. suitable for the drink. (is, are)

iii) He asked me what I ....... do for a living, (will, should)

iv) She has a taste ....... music (of, for) :

V) He was told not to WOLTY ........ the matter. (with, about) |

vi) Itisno use ........ to come now. He is very busy. (to ask him, if you asked him)
vii)He wasan ......... scientist. (remiment, imminent) < v -
viii) A fool's paradise mean ... (to have happy dreams, live in illusions)

ix) She yelled .......... him. (to, at) SR e ’

x) The news.......... false. (is, are) ‘

6. Write the following bibliographic references first in MLA and then in APA.-

”Name of the book: The Remains of the Day
Name of the publisher: Faber
Place of publication: London
. Yearof publication: 1989
- Name of the author: Kazuo Ishiguro .
7 . »As the C.R (class representive) of your Class,\ write the Notice, Agenda and Minutes of the
-+ meeting: "Farewell programme for the seniors", R
8 ‘Suppose you have been Working'_on’ a:project of.-yourven‘gineering field for a few months.
 Write the second -monthly .progress- report of the work ‘you have completed in letter
format. - : : o L

11. Write a report on "Development of communication system" in remote areas of Nepal.
- Invent necessary detajls, - ' Y - '

*kk

M

[51

[6] -

o

[o]

[10]
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Edit the follovmng text: _
.~But the Bengali lady with green who kept darting looksatthe drummer rather than onthe

-

beautiful sitar player whispered suddenly he keeps staring at me Minakshi. Or, perhaps itis I

who keep staring at him. | cant take my eyes off him Minakshi.
Gwe the interpretation of the followmg text:

. Itis not on!y ini public ways, but in pnvate Iife equally; ihat ‘
‘wisdom is needed. It is needed in the choice of endsto be
pursuedand memzncxpauonﬁmnpcrsonalprejudzce.ﬁman.

- yend which ic would be noble to pursue if it were attainablemay

be pursued unwisely if.it is inherently impossible of

- achievement. Many men in past ages devoted their livesto 2

* search for the phﬂosophcr's stone and the elixir of life. No

- doubt, if they could have found them, they would have
Acon[modgrcalbcncf'tsuponmanhnd butas :twas,tlmrhvw »
were wasted.

" 1 think the essence of wxsdom is emancxpauon. &s faras
possible, from the tyranny of the here and the now. Wecannot
help the egoism of our senses. Sight and sound and touck are
‘bound up with ourown bodiesandcannotbcmadexmpml. )
Our emotions start Similarly fiom ourselves, An infant feels-
hunger or discomfort, and is unaffected except by his own.

. physical condition. Gradually with the years his horizon -
widensand in a proportionashis thoughts and feelingsbecome

~ less personal and less concerned with his own physical states, -
he achieves growmg wisdom, This i is of course a matter of
degree. No onecan view the world with complezcunpamxﬁty‘ E
and if anyone could, he would hardly be able tommnaﬁve :

" . But, it is possible to make 2 ‘continual appmach towands

; unparuamy. on the one hand, by kmowing things somewhat -

. remote in time or space and, on the other hand, by givingto -

" such things their due werght in our feelings. It is this approach

" towards unpamahty that constitutes growth in wisdom.

. Canw:sdom in thxssenscbc taugbt?And, if it can, should the
. teaching of it be one of the aims of education 7 I should answer
" both xhesc question in :hc affirmative.

B8]
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3. Read the following passage carefully, make notes and write a summary of it. [5+51

A recent investigation by scientists at the U.S. Geological Survey shows that strange animal
behaviour might help predict earthquakes. investigators found such occurrences withina
ten-kilometre radius of the epicentre of a fairly recent quake. Some birds screeched and flew
about wildly; dogs yelped and ran around uncontrollably. :
Scientists believe that animals can perceive environmental changes several hours or even
days before the mishap. Animals were noted as being restless for several weeks before a
“Tashkent, Uzbekistan, garthquake. An hour before the disaster, domestic animats refused to

_go indoors, and dogs howled and barked furiously. In 1960, an earthquake struck Agadirin

*" Morocco. Survivors recall that stray animals, including dogs, were seen streaming out of '

town before the earthquake. Ina safari zoo near San Francisco, llamas would not eat the
evening before a 1979 quake, and they ran around wildly all night. o

Ynusual alnimai behaviour preceding earthquakes has been noted for centuries. British
- Admiral Robert Fitzroy reported huge flocks of screaming seabirds éver Concepcion, Chile, in
" 1835. An hour and a half later, dogs were seen fleeing, and ten minutes later the town was
destroyed. Similar stories of chickens running around in apparent states of panic, horses » ; |
trembling, and dogs barking incessantly were recorded throughout the eighteenth and S . 1
nineteenth centuries by survivors of earthquake destruction in India, Yugoslavia; Pery, ‘ I S s 4
Mexico, and the United States. : ' -

. In 1976, after monitoting bizarre animal behaviour, the Chinese predicted a devastating !
earthquake. Although-hundreds of thousands of people were killed, the government was ' .
able to evacuate millions of other people and thus keep the death toll at a lower level. L

4. Answer any TWO of the following question: v [2x5] ' ;

a. ‘Isitshe? ‘tis she?’ What does this exchange tell us about what the people thought of
het? What did they do when they saw her? Why? (The Mother of a Traitor)

b, What are the two ways in which science can help society to develop? {The Scientific Attitude)

C.. Whatz.‘fschain reaction? Describe it in brief. {Chain Reaction)

i G e D e 1R

5. Choose the best answer: : [0.5%10}
2. Should you do it uwmemssmem-NADPY- {will be, would be}
b, HSNE cvermmrsranesee you, she would write an applicatibn. {was, were)
¢. He hates parting e his money. (with, from) '
d. The firm have provided Me wuwenwd G (w‘xth; no preposition) .
e. . The Passive Voice of ‘Hear him now’ is e eem s {Let him be heard now/He
_should be heard now) o o o o
¢ The Active Voice of ‘Who was helped by whom?'is s (Whodid help
whom/Who helped whom) ) L o
g Morethan one student e playing. {is, are) : L R N ‘
‘h. The Prime Minister and Chancellor .. ... coming. (fs, are) ' ' i R
i, fstime YoU s perreesenes those trousers. (wash, washed) : v
i hwish L ..meet her. {should,would) L . . ! SR




s ’Formatlon of A Student PI'Q]CLI Club" e
11 ‘Imagine that you have already prepared a report on "Envnanmental Pollutlons in Asla"

. Put the following information into APA and MLA styles of citation.

a) Book Name = ‘The ACS style Guide: A manual for Am}mrs and Edltors
Author's name = Janet S. Dodd ‘ ‘
Publishers = American Chemical Society
Place of Publication = Washmgton DC |
Year ot Publication = 1985 . » k

b) Journal = Computer Publishing

- Auther =Jan 'V, White
Article = Colour in Context
Date of Pubhea‘uon F ebruary, 1991
Page nos =35-57

7. Suppose you are the secretazy of Sony Electronics Private anted Baluwatar,

Kathmandu and the 7% meeting regarding the problems of the staff of the hrmted has been

- ‘held recently, Inventing the most relevant agenda, write minutes of the same.

: ,"'i-,As a chief :contractor, of an’ affordable, earthquake Tesistant ‘housing project, wr;te fhe ’
. second quarterly progress report:in memo: fonnat invent: necessary details. - -

. Write in about 500 words a research artlcles on "Development of Informanon

Technology in Nepal". o o

10 Design the title page and write the Abstract, Table-of- Conte‘rits:end Reeoﬁimendaﬁen'fo‘r'

-the proposal titled "Buxldmg of an Audiwnum" inyour campus
OR

‘Showl the Title page, Abstract, Introduction and Recommenda‘uon seeﬁons of your report
B e :

]

51
6

- [10]

[10]
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Edit the following: . o
Two pastors are standing by the side of a road holding up a sign that reads. The end is

near turn around nOw before its too late! A passing driver yells, "you guys are nuts!" and
speed past them. From around the curve, they hear screechirig tyres- then a big splash.
One of the pastors says 1o the other, do you think we should just put up a sign that says

Bridge broken instead?

Study the following paragraph carefully.and interpret it in your own words:
The prevention of free inquiry is unavoidable so long as the purpose of education is to

(51

51

. produce belief rather than thought to compel the young to hold positive opinions on’
doubtful matters rather than to let them see the doubtfulness and be encouraged o -
independance of mind. Education ought to foster the wish for truth, not the conviction

that some particular creed is the truth.

. Study the following text carefully, prepare notes and convert it into summary:

(545}

One day in 2003, while on her morning walk in the park, Valavolkar felt a shape pam in

her left shoulder. The pain soon subsided and she decided to go about her chores.

- But a few hours later, the waves of pain returned when she was out walking again, this -

time to see the neighbourhood dentist about a cavity. It was much than in the worse
morning. Overwhelmed with nausea, dizziness and shoulder pain that grew more intense
with every step she took, she felt too weak to move. Anyhow, her husband and son being
away at work, she assumed it was spondy litis and got in touch with a family friend, an

" orthopedic doctor, who insisted she see a heart specialist immediately.

" At workhardt hospital soon afterwards, it became clear to the medics that she was having

a myocardial infaretion, a heart attack caused by the blockages- in Valavalkar's case of

angioplasty was performed and a stent inserted to open up the blockage. Her medical care
had been so swift, however, that there was no serious damage to the heart muscle.

Since then she hadn't been without trouble, but a cardiac rehab programe she entered in
2006 Has helped her lead a normal life. "I feel fine dow," Valvakar says, looking back.
"Periodic check ups are essential and fortunately for me, these have revealed no
problems. I am very active now. 1 even counsel other heart patients to help them stay

positive." 7 ‘ ’ ) _
"Women have different risk factors for cardiac disease than men, but there is such little
awareness, " says Dr.Vanita Arora cardiae electrophysiologist and associate director at
the Max Health Care Superspeciality Hospital in New Delhi.

Answer any two of the folldowing questions:

a) Pointout weaknesses of steam boilers and suggest any other better option of source of
energy in context of Nepal. Tell why you think that could be the better option. (Steam
Boilers) '

b) In recent years We Nepalese have seen colorful advertisements in newspapers about
multi-storeyed apartments from different housing companics. In relation to this, talk

_about the suitability of the text "Piles for Foundations." _ _
¢) Describe the various features that contribuie to wisdom with reference to the text

. "Knowledge and Wisdom".

 three blood vessels to the heart. One of them, a key artery, had a 95 percent blockage. An

[5+51 -

it S i, e ST .
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=

a. He, along ‘with‘;his teachers, ..., playing. (is, are) =

b. The principal and accountant...............on leave. (is, are)
(o | R, a long time since he telephoned me. (i, has heen)
t’s high time he ....ocwrmmennnnthe job. (got, has got)

commrenenennd 10t (had worked, would have

e, Had it not been a hot day, we O
‘worked) o
f. Should that happen, | .............the job. (should quit, will quit)

& Vlistand ..............you whatever happens. (for, by)”

. h. The project is running ....,.....,,.._...v‘.‘.....,.......‘..ﬁnancié_!zigyiﬁiculties. {with, into)

i The passive voice of “| remember him teaching me algebra” is ....vercesenne. (I remember

" being taught algebra/! remember to being taught algebra by him.)
: N ! [ : )

" -j.. The passive voice of “l saw him crossing the road” is ... evieranes secmense-(HE-Was seen

- ¢) Fetler, Jane. "Critical ‘Peqple.Cauge Office Fireworks" (2()1'0; June 4). T,hé"Prbvi‘denCﬁ

crossing the road by me/He was seen to be crossing the roéd.)

6. Convert the following APA‘:.style into MLA:randz.MLAxihthPA: A

. a) Santos; Richard. "Tax break?"The New Republic. 12 July. 1998:24-40
'b). Scotto, . P.Censorship, . Reading and -

Interpretation. (2011) Studies: in- ‘Amerig:an
Obfuscation 61-70. . : S B

Journal, P.A1.

" dy. Prepare'in text citation for: - ,

‘Wang, P. (1999, July) Fund Watch. Money, PP.49-54,

~ Assume that you have been appointed secretary of a committee comprising management,
staff and' workers  representatives toadvise . the company to produce a handbook

- containing’ information about conditions of service, rules and ‘regulations of fringe
benefits and other related matters, Write a notice to call a meeting to discuss above
matters. S ' : . :

Supp.ose you are the chief consultant of Road Expahsion Project ‘be{ing léuthed in the

- capital city Kathmandu. Write the second qﬁarterly progressireport in memo style.

10.

11.

Write a brief research articlé on advancements made in the last decade m your field of

‘engineering. /

Most communities do not have a place for scientists and citizens to” meet to discuss
important issues. You have a way to meet the needs of citizens who lack access to

scientific expertise by bringing together scientists and non scientists to identify, discuss -

and resolve issues of public concern. Therefore as a matchmaker for groups and resources
write a proposal. Include an introduction stating the problem and its significance. Discuss
the proposed outcome and include a time table, : ' ‘

3

Imagine that Government of Nepal has formed a committée under your chairmanShip for_

- the purpose of studying the effect of noise pollution in the industrialized towns in Nepal.

Prepare only the title page, abstract, table of contents and recommendations sections of

the report that you are going to submit shortly.

ek

"

Fill up the following blank spaces selecting the correct words from the brackets: [0.5%10]

© 41

B
[6] -

[10]

[10]

[10]
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1. Eait the following text to make it error free: A

A woman husband had been seriously ill but finally the doctor announces that he would live.
What do you mean? You told me that he couldn’t last another two weeks, complained the
wife. “Well, I’m going to cure him after all. Surely you’re glad aren’t you” replied the doctor.
It puts me in kind of a trouble said the woman 1've gone and sold his clothes to pay for the
. funeral. , : -
2. Read the following text and interpret its meaning in your own language:

Now mark another big difference between thén natural slavery of man to nature and the
unnatural slavery of man to man. Nature is kind to her slaves if she forces you to eat and
drink, she makes eating and drinking so pleasant that when we can affect it we eat and drink
- itoo much. We must sleep or go mad; but then sleep is so pleasant that we have great
£+ “difficulty in getting up in the morning. :

3 Read the following text carefully, make notes and write a summary.

Colonising ;pace could be much more difficult than we imagine. Scientific studies
- suggest that children born in space might suffer permanent ’nerv‘ous—.system damage-
unless exposed to Earth-like gravity at key points in their development. One difficulty
could be fearning how to walk. Young children born in space could have trouble walking
on Earth because their nervous systems would have developed in the low-gravity.
environment of space. Even adults might have difficulty fully re-adjusting to life Earth'
after prolonged periods of'weightléssness. ‘ ' E

" Scientists arejusfbeginning to discover the importance of gravity in the development of
‘life. They are already aware that it hasa serious effect on cell metabolism, brain
development and DNA synthesis. For this. reason pregnant women cannot go into
space: Studies of 18 pregnant mice launched into space carrying some 200 foetuses ét
varying stages of Which isa nbrmal aspect of development, slowed down in space, as did'
cell reproduction. Without grayity the space-grown brairi_é' were smaller and had fewer
nerve cells than normal mouse brains. How this would affect the functioning of the
brain in an adult animal 'réquire‘s further study. -

Another éfféct could be muscle wasting. This has already been observed in astronauts, -
although there is disagreement as to whether it is linked to the effects of gravity on the
muscle cells or just the lack of muscle use, In‘any case, loss of muscle strength in space

has so far proven to be temporary.and there are no confirmed reports of any long-term

iliness in people returning from long periods in space.

[5]

[5+5]



»

Other studies have produced mixed findings. One study showed fhat laboratory rats
reared in space could not figure out how to walk properly on Earth due to spinal-cord
" damage suffered in space. This study also showed that newborn pups, which are born
blind, need gravity in order to learn how to hold themselves upright. Other findings
confirm that adult subjects, including humans, can fairly Aeasily recover balance and
_ navigational abilifies that have been lost in space. ‘

Clearly the importa,nce of gravity in the developm.eni of human beiEigs requires fur’ther
Study before individuals can be sent off to colonise space. '
4. Answer any tw; of the foﬂowing question. ‘ | . : | [10]
a) How are cables constructed and used in suspension bridges? (Suspensi_on Bridges)
b) What do you mean by scientific altitude? Name some qualitiés' of a scientist.
) How did the mother do the duties of a mother and citizen? (The mother of a Traitor)
5. :5Chpbse the best words to complete the following sentEnées. ' : 5]

~-2). He knew that he had a toothache while he ......... his teeth. (brushed, was brushing,
had brushed) - '

b) People dispersed as soon as they ......... and explosion cheard, were hearing, had
heard?

) You must respect others in order to ........ (respect, be respective, be respected)

R ) RO ... by the police, the sﬁspects put their hands up. (to be warned, as warned,
having been warned) : :

e) Theminister along with his secretaries,.............. ?.:been invited. (has, have)
) Some furniture ............. needed for the office. (is, are)
g) Ifshe ... ... in your place, she would resign immediately. (was, had beén‘,:were)

h) Anything ............. if the meighbors had not been there. (could happen, can happen,
- could have happened) -

i) Iobject......... your coming late. (to, for, at) o
j) That woman has to care ersssesnnnnneenns thiree children, (to, for, by)

6. Arrange the following into APA and MLA styles of citations. ‘ ‘ C o [4]
Author’s name: Nunan, D
Book name: Understanding Language Classroom
Publishing place: UK. g ' L
Publisher: Prentice Hall
Publishing date: 1989

7. As the secretary of Atul Engineering Constil-tancy Services, draft a notice for its 6"

meeting along with 3 agenda. , 5]
8. Timagine that you are working on suspension bridge construction project. Write the first
‘ monthly progress report of the project in a memo format. - _ , [6]
9. Write a short research article on the importance of internet to the engineering students. [10]
10. Imagine that you are asked to write a proposal on the construction of a water storage tank
in a remote village, Write the following parts of the proposal. . '

- [10]

Abstract, statement of the problem, objectives.

11. Suppose you are the chief Executives Engineer of a project related to the construction of a
road in a remote part of Nepal and the project is to be completed very soon. Write

abstract, introduction, methodology and findirig of the reports. [10]
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1. Edit the text given below: : o (5]
{heegsant practices went up. and the day came when vwe:'sh‘ad:ifﬁf}:ﬁeavé.,';Q"A‘mgrica to study at an
ady,ancé institute. Always my father was there to guide me. Today, I'm quite a successful pianist,
but my father doesnot stop saying practice more. God smiles and the perfection just glitters
when, peagtise touches thé top: | now know much than ever that ceaseless effort is the key of
sugEess.

2. '‘Read the, following text carefﬁliy and interpret ftsoasto make the meaning clear: [5]
The reason why this book has been specially prepared to make it enjoyable reading for people
to whom;ﬁngiis,h isa second or foreign language is that an English writer never thinks of avoiding

unusyal words, so that the learner, trying to read the book in its original form, has to tumn
frequently to.the dictionary and'so loses much of the pleasure that the book ought to give.

iy

’Std.dy'-thé tollowing text carefully. Prepare its note and convert itinto summary. % [5+51

7, We aréwell atguainted-with the fact that men and women are different in terms of appearance.
* What many people do not realize is that they are also different in communication technigue.
ﬁén‘eral['y speaking, men and women fall into two categories when dealing with communication;
 techniques. When men, talk, it is for giving information. This informative speaking is'” report
talk”. Report-talk” is defined as “ public speaking”. Women on the other hand, use “ smail talk”
to communicate.” Smal talk” is a conversation which is usually considered to. be short and
meaning!eés. This- communication technique of women is “ rapport-talk”. “ Rapport-talk” in

other words is * private speaking”.. :

. Without being aware that we are supposed to be different, men and women are at odds with

_ each other. The reason why we become éngw or frustrated with the opposite sex is because we

. hafqe forgotten this fact. They want their opposites to “ want what they want “ and “ feel what

" they feel”. This very-atf&ude’ makes a path for disappointment and prevents them to take the
necessary time to communicate loving about their differences.

“ien. mistaly yoriier to: think; Gommunicate. and react-the Way i
mistakenly.expect men 1o iel‘,'c'ommu,n'ic‘ate and respond the way women do. That is the time

when.unnec,efssaryffriction and conflict occur.

Individuals should be: éwaqg that ‘yod‘couid use different styles of conversation to fit the
information that you are trying to present. You should also never assurne that the opposite sex
is going to understaﬁd.'what you .are. trying to say. You should never criticize others who
ccmmunicate differently than- you. Men and women are ruthless about criticizing the opposite
SEX.

itis hf‘é‘izgﬂt,moﬁé‘té*tp pérease the love in your life. You only need to leart a new way. Whether
you af@fiia therapy or not,-if:yousivant 1o ave more fulfilling relationship with the opposite
;"ﬁ’émﬁﬁ’is esseritial to learn new and healthy ways of relating afid communicating,




4. Answer any two of‘vthéifél!awing questions: (2]

a. “Even the best technicians should also be gaod citizens.” Do you agree? if yas, why?
{ Knowledge and Wisdom ) : :

b. How do modern boilers function?  { Steam Boilers ) -

¢. Whatis the central theme of “ Civil Peace “q { Ciwl Peace )

5. Choose the correct words from the brackets and fill in the blanks _ [0.5x10]
a) Look........... your health (to, up) '

~b) I feel the room ............. (move to moife)

e} IfI B you, I would not do it. (be, were)
: ?d) I heard hxm ........ weneeer - Narayan Gopal’s song (Smgmg, smg)
- ) She cannot part .............. her jewels (from, with)

f) Hedied ......... T.B last year. (with, of)

She walked as if she .......... a lot. (drank, had drunk)
He as well as his comrades ........... out (is, are)
i) The teacher said that ............. are mortal (we, they)

1) Zf{ou:a]one,can relieve me ........... this aﬂ?ﬂe‘f}’ (from, Oﬂ

6 C"hanga the fallowing bablmgraphlc references as indicated in the. brackets ‘ S Y|
o2 Jones, Leo, {1998). Cambndge Advanced English. CUP: New Delhi (into MLA}) ,
b “Sasikumar, J..and Gumhekhar, P. Spectrum. Orient Longman: New Delhi, 1977, (mto APA)
¢ Leech, G. and Svartvik, J. A Communicative Grammar of English. ELBS: England, 1975, { into _
APAY)
~d. Quirk, Randolph and Greenbaum, S:dney (1973 ). A University Grammar of Enghsh ELBS:
- England, (into MLA)

7. Write minutes of a recently conducted meeting regarding save the Bagmati River, [5]

- 8. Suppose you have recently visited a publishing firm. Write a trip report about your
observations. ' [6]
9. Write a proposal on the e«;tabhshment of “Drinking water scheme of your local VCD/town)
including only Abstract, Introductwn and Methodology. - [10]
10. Write a brief research article on the importance of forest conservation in Nepal. [10]

11. Assume that you are asked to prepare a final report of a power house construction project.
Write only the following parts: Title page, Abstract and Recommendatmn [10]

Hok ok
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Edit the following text do as to make it free from errors:

It was then that my brother-in-law spoke 10 me. I m well aware of the hardships faced by
these kashmiri vendors he said as i looked at him still confused. they eat in morning then
spend the rest of the day roaming around the city on foot hungry and thirsty. When i saw
them i wanted to offer them food. But they have their pride. They would never accept
anything unless i pretended to be interested in their wares and made the offer of the food

look incidental.

. Read the following text and interpret its meaning on your own:

Read not to contradict and confute, not to believe and take for granted not to find talk and

- discourse, but to weigh and consider. Some books are to be tasted, others to be swallowed

and some few to be chewed and digested, that is some books are to be read only in parts,

' others to be read but not curiously and some to read wholly and with diligence and action.
.. Some books also may be read by deputy and extracts made of them by others, but that

(5]

(5]

would be only in the less important arguments and the meaner sort of books else distilled -

: books are like common distilled waters flashy things.

. Read the following text carefully make notes and write a summary of it.

What is a democratic government to do in a country where people are steeped in
ignorance and superstition, where there is opposition or resistance to even mild reforms
from vested interests is society? It can be said that if the government is to go by consent
or consensus it will not be able to do anything. Could the government ever get the conseut
or consensus of the people for abolition of untouchability? But has untouchability been
really abolished? Frankly speaking, ever now the code of manu is in operation, the large
part of code thus prepared.

No law, perhaps, can come into full operation unless it is acceptable to the peopie. And it

is mot necessary to say that acceptability can not come without conviction. The.

government had been taking measure after measure to change the social-economic
structure to remove disparities, social and economic. Not that all the measure have gone
in vain. Feudalism has been abolished; gates of universities, legislatures, government
service etc. have been thrown open to all castes and communities, exploitation of the

.

weaker section of the people has been considerably reduced.

But there has been no change in the outlook of the people. Politicians and administrators
still behave like feudal lords: corruption, favouritism and nepotism have pot shown any
sign of abatement; faith is caste system and all that it may stand for has not weakened. In
one word, independence, democracy etc have not shattered the age-old beliefs and
conviction. No wonder the blind is leading the blind. ‘

[5+5]




4. Answer any two of the following question; 4 5x2]
a) What is the difference between knowledge and wisdom? [Knowledge and wisdom]

b} Describe the importance of English for engineering with reference to your texts in
English. [What Einstein Did] '

) Why did the mother kill her son? [The mother of a traitor]

5. Choose the correct words from the brackets: - ' 5]

a) Eitheryouorl.......... Supposed to do it. (are, am)
b) The teacher said that ............ are mortal. (we, they)
¢) Time and tide ............... for none. (wait, waits)
d) He as well as his comrades ........ out, (is,are)

e) Shewalkedasifshe......... a lot (drank, had drunk)
) Look............ your health. (to, up)
g) ‘_Shéjc‘:annot part ... her jewels. (from, with) |

“h) 1feel the room ........... (move, to move)
1) The government ................. decided to. increase the salary of their civil servants,
. (have, has) : o

j) Hedied ... e T.B. last year. (with, of) _ o |
6 Transform the followihg bibliographic reference as indiéat_e_d he brackets, [4]
) Perkin, H.C. (1975). Air pollution. Mo Graw Hill- New Delhi. (into MLA)
" b) Hall, Dauglas. (1989). Digital Circuits and Systems. Macmillan: Newyork. (into MLA)
c) Lawreﬁce, T.E. Revolt in thé Desert. New York: George H.'Ddﬁan, 1927 (‘fnto APA)

d) Nadell, Judith, et al. The Macmillan Writer. Boston: Allyn and Bacon, 1997. (into
APA) - |

7. As a secretary of your college unfon, write the minutes of a recently conducted fifth

meeting inventing five agenda. {51
8. Suppose you have been working on twelve month project. Write the second monthly
progress report in a letter format. - [6]
9. Imagine that you are requested to submit a proposal for establishing a sthiStiCatedf ‘
~ computer lab in one of the technical companies. Write the background, technical section,
cost estimate and title page of the proposal that you are going to submit. Also give on
outline of the remaining parts, _ [10]
10. Write a short research article in about 500 words on the effect of air pollution on the local
residents in your town. ‘ ‘ [10]

11. You are asked to prepare a final report of a project of your engineering field. Write only

the following parts: Title page, abstract and recommendation. Also, give the outline of the
report. o ' - [10]

ek
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;irsume su;table data if necessary

Edit the rollcm'mx7 passage which contams a good many errors.. | oL [5]

Alexander was born in 365 BC'in Pella Macedomg,,s‘rabhshed by hrs father Phllhp I, as, ‘
the centre of the Hellenism. Hurtured on the thoughts .of his tutor, Aristotle, he rose to
fame like brilliant military leader. He influenced the corse ' of history, rightfully eaming

 his title as Alexander the > great. In 335 BC he became Mrlht chedf of all the Greeks.-By
~ the time of his death in 323 BC hg,r_eated an enormous emp1re, stretching from Adriatic" .

. sea to'the Indias, and from Caucasian Mountains to Egypt. He spread the Greek spirit far P
and vade among natxon who idolised this great man. :

Ah ve: ny two of the followmg questrons briefly:

Why d1d the mother kill her son and then herself? [The mother of a Trar‘ror]
vhat do you understand by ‘a sense of proportion’? [Knowledge and W1sdom]
c).Wh ‘do f{ou mean by a carburattor” [The Carburation System]

e text given below ca.reﬁllly, make notes and write summary of i rt: -
~.Auth ty'vm the twentieth eenfury is.nowhere what it was. In certain spheres 1t has

S arsappeazed altogether. Public opinién no longer feels bound to inforce. morality as it did’
by means of spoken drsapproval and informal penalties. Fathers have ceased 1o rule the
P famrly, employers no longer enjoy the status of materials; the upper class haye ceased to
... inspire imifation as models correct behavaviour ;. school masters and university dons no, -
i longer dominate the mmds of the young ... Thmgs orice considered 1nhexently wrong‘are ,'
o tolerated where they are thought to do no me.mrest harm: fornication, adultery,- -“:
" homosexuality, abortion, nudity and erotica flourish openly where they were once legally '

. 'penalized or forced'to be discreet] y veiled. Adolescents, who were once subject to the

 ‘edicts of parental jurisdiction, live as they please, often earning as much as their fathers, |

) v'and enjoying more legal rights at e1,hteen than their grandmothers possessed at any time

o -’.dunng their lives.

“But the decline of authomty in. the twentieth century has not necessarzly meant a rise in

hberty For the concept of authority is not something which stands logically opposed to -
_that of freedom, although some unreflective people may think it does. Authority is really

o a Specral kind of power which rests on the consent and belief of those who live under it

Without such free assent, there can be no such thing as authority. So freedom in this

lxuportant sense is part of the very notions of authofity. And when authorrty is removed, it %
s only too hkely that it will be followed either by the rule of naked power qr by anarchy o

Choose the correct words from the brackets e R L [O 5><10=5]

P,
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~ b) The horse and carriage............ ~ready. (are, is) -
¢) The teacher said that we.... - -...mortal. (are, were) .

- d) Twas interested ............ this book. (by, in)” o
¢) He helped me more than be........... you. (helps; helped)
f) Heisabsent.............. the class. (from, in). - 3 -

©- .. 8 Shecammot part......... her jewels. (from, with) e

.+ 'h) Hadyou bought that car, you wouldn’t have ceesrsenennnc8ll that trouble, (had, had got) .

o 1) Ifone buys a car, it ........ +w-eeo IODEY, (COSE, COSts) o o

- J) Ifeelthe room .............. (move, to move)

5. After reading the following paragrap‘h,' compare aﬁd contra&t the poiluti’en of 2 c1ty1n
- Nepal. ' e P ST e o [5]

. has become a victim of incurable diseases. Pure air has become a thing of past. The'noise -
of machinery along with that of the motors; scooters and buses efc, havé'brought deafness -
to'millions of people. Their normal hearing scale has suffered badly., = Sa

. : _6. Ch'ange“the'follpwing bibliographic references from MLA style into APA:
isa)d 65 T, Revoltin the Desert: New York:

f your college uniof wite the minutes of a recently conducted fifth
atleast five agenda, + . .o conducted ffth

1eeTing interest from a big organization in Nepal. Show the title page,
PONT ,gnd»concmsion parts ‘vpropolsal you hﬁj;g Pl'ﬁpal'ﬁdi‘ .o T

€ is over. Wiite an outlne of the project caealote

; .- . abstract, objectives, cost and recommendations in detail,

" 11.Imagine that you are working on a project and it is going ori. Write the second monthly

*** ,.". Y "‘. . ' l,. '. ‘ Af- "

5 :’»"'Ia) The man and woman ... determmed to tell the truth. s, are) - R

: - . The means of transportation also added greatly to air and noise pollution. 'Steam.engines, S
. buses and other vehicles exhaust 5o much smoke that life in the industrial city and town . .

YOU afe invited to submit a ,plropgjsal-on establishing a CSiﬁp'any in the field. i

‘repqg‘tquthjc; pmject_inéletterfpnnat, I G - S [5]

e “«‘[4_];.-' f '
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1. Discuss about the usage of a Multiple Hierarchical Bus Architecture over single bus
system. [6]
2. Design a 1- bit ALU which can perform addition, AND, OR, and X-OR operations.
Explain the different types of instruction formats. [4+4]
3. What is addressing mode? Explain about the different types of addressing modes with
suitable example. [2+6]
4. Explain address sequencing with the help of a block diagram. Describe micro-instruction
format in detail. [5+3]
5. Show that thé Speedup factor for a Pipelined Processor is equal to the number of stages in
a pipeline. Explain about the different types of conflicts that can be seen in a pipeline. [4+6]
6. Explain booth’s algorithm. Multiply (9 x-4) using Booth's multiplication algorithm. [4+6]
7. Compare restoring division algorithm with non restoring division algorithm. [6]
8. Explain direct Cache mapping technique with example. Explain different write policy
techniques in cache memory. [7+3]
9. Explain three /O techniques for input of a block of data. Show the role of I/O processor
to assist the operation of the CPU. [6+4]
10. List out the characteristics of a Multiprocessor. [4]

k&
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v Explam mstructmn cycle state diagram. Describe PCI bus conﬁguratlon

Write program for N = {(P- QxR)/S)+((T/U)+VxW) using three address, two address, one
address and zero address mstructlon format Con51der N P, Q, R, S T U vV and W as

- memory looatlons

. Write down the different types of addressmg modes and explam each of them Wlth
,advantages and d1sadvantage ER : : ' : :

Explain the micro instruction format, leference between symboli‘c;and binei’ry micro
1nstruet1on, ‘ ; ‘ , . R

 Construct time- -space dlagram for four mstruct]ons with four—stage pipeline and show how
pipelining reduces the execution ’ume‘? Explam arxthmehe plpeline for solving floating- -

pomt addltlonfsubtraotlon

| ' 11 |
‘ Draw the flowchart for Restormg Dmsmn D1v1de ?usmg restormg dmsxon

. Multlply 10 x (-7) using Booth’s multlphcatxon algorlthm

: Explam in briefly the characterlstms of a memory system leferenuate between dlrect |
: mappmg and set assoclatlve mapping. : ‘ K : :

Why IOP is used in mput—output orgamzauon‘? Wlth the heIp ofa neat d1agram explaln

" how DMA technique is used to transfer data i in a computer system.

10. Dlscuss about Ioosely-coupled and tzghtly-coupled architecture.

ok

[3+3]

5]
8]

[4+4]
[5+5]
[4+6]
6]

3+7]
[

T
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Define structure and function of a computer system. Daw instruction cycle state diagram
with interrupt. [4+2]
A-B+Cx(DxE-F) .
Write down the code to evaluate X = +Cx(DxE-F) in three address, two
' G+Hxk
address, one address and zero address instruction formats. ' (8]

. What are the different types of addressing modes? Compare them with advantages and

disadvantages. [2+6]

Differentiate between hardwired and micro programmed control unit. Explain with block

“diagram of micro programmed control unit. [5+5]

. How can we prove that pipelining improves the performance of a computer? Explain the

operation of instruction pipeline for processing four segment instruction cycle with the

help of space-time diagram. . [4+6]
Explain non-restoring division algorithm with flow chart and also divide 12/5 using same

algorithm. [5+5]
Multiply -6x7 using Booths multiplication algorithm. [6]

8. What is set associative mapping? Explain how it combines the feature of direct and

associated mapping technique. Explain different replacement algorithm techniques used

in cache memory. . [2+3+3]
Explain CPU-IOP Communication with diagram. Explain DMA controller with suitable
block diagram. [5+5]

10. Explain the crossbar switch interconnection structure with block diagram. [4]

Rk
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- Explain about the structural and functional viewpoint of a computer. Explain different
elements of bus design. ' [4+2]

2. Write a code for X = ((A+B)/C) + (D - E) using three addresses, two addresses, one

address and zero address instruction format. 7 [8]
3. List out the different types of addressing modes and explain each of them with suitable

example. : o ' [8]
4. Describe the operation of hardwired control unit with a typical block diagram. Explaih the

operation of microprogram sequencer used in microprogrammed control unit, [5+5]
5. Explain arithmetic pipelining with example. Describe different types of pipeline hazards

with example. [4+6]
6. Draw the flowchart for Non-Restoring Division. Perform 13/5 using restoring division. [4+6]
7. Explain floating point addition and subtraction algorithm with an example. [6]
8. Describe how Set-Associative Mapping works in Cache memory mapping. Explain

different write policy techniques in cache memory. [3+5]
9. Elaborate the roles of 1/O interface in a computer system. Explain how data transfer is

performed with programmed I/O technique with necessary diagram. [10]

10. Compare and contrast the interconnection structures used in multiprocessing
environment. , ) [4]
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.

The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

What is performance balance and why it is required? Explain different elements of bus
design. ‘

Describe the instruction cycle state diagram. Write down the code to evaluate
Y = (A-B+C)*(E+F/G) in three addresses, two address, one address and zero address

instruction formats.

List out the different types of addressing modes and explain them with suitable example
for each.

Differentiate between control memory and main memory. Draw the block diagram of

~ . Microprogram Sequencer for a control memory, explain its operations.

What is vector processing? How pipelining improves the performance of a computer?

* Explain with an example.

10.

Explain restoring division algorithm. Use this algorithm to divide 31 (Dividend) by 13

(divisor).

Explain floating point multiplication algorithm with an example.

What do you mean by write policy? Discuss and differentiate direct mapping and
associative mapping functions in cache design.

What are the functions of /O Module? Why priority interrupt is needed for data
transmission between COU and I/O device. Explain the types of priority interrupt in
detail.

Compare and contrast the interconnection structures used in multiprocessing

environment,
sk sk

[2+4]

[4+6]

(8]

[3+7]

[10]

(8]
(6]

(8]

[10]

(4]
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v Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions.
v’ The figures in the margin indicate Full Marks.
v’ Assume suitable data if necessary.
1. Differentiate between computer organization and architecture. Compare and explain the
bus structure of typical computer system. [2+4]
2. Write down the code for Y = (A-B/C) x (D+ExG) / F using three address, two address,
one address and zero address instruction format. ' [8]
3. Comparison between different types of addressing modes with its advantages and
disadvantages. [10]
4. Write down the symbolic microprogram for fetch routine and addition execute routine.
Explain with diagram the working of microprogram sequencer for control memory. [4+6]
5. How pipeline processing is done in an instruction pipeline? Explain four segment
instruction vipeline with timing diagram. [3+5]
6. Describe the procedure for floating point addition and subtraction with help of flowchart
and example. _ [6]
7. Draw the flowchart of Booth’s multiplication algorithm and multiply =7 »x —10 using
Booth’s multiplication algorithm. [4+4]
3. EXplain yarious mapping methods used in cache memory organization and compare each
of them with example. [10]
9, Explain with block diagram of DMA controller. How DMA techniques is different from
programmed Input-Output? [6+4]

10. Differentiate between tightly coupled multiprocessor and loosely coupled multiprocessor. [4]
*kok ’
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v’ Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt All questions.
v’ The figures in the margin indicate Full Marks.
v’ Assume suitable data if necessary.
1. Explain different typ.e’s of bus arbitration and compare them. [6]
2. Explain different types of data manipulation instructions with example. [8]
3. Explain the component of CPU. Comparison between RISC and CISC architecture. [2+6]
4. Explain the organization structure of a microprogram control unit and the generatlon of o
control signals using mlcroprogram - ‘ [10]
5. What is meant by hazard in plpellmng° Explam with example data and control hazards in
.‘ plpelule conﬂlct RN . [4+6]
6 Explam the. non~restor1ng dmsmn algonthm for d1v1s10n Dmde 10/5 using non-restoring
~division. - ‘ : [5+5]
7. Explam the ﬂoating point addition and subtraction process using flow chart. [3+3]
8. Explain Least Recently Used (LRU) replacement algorithm in case of hit and miss with
- suitable example e [8]
9. Differentiate between 1solated and memory mapped Input-output Explam with block _
diagram of DMA transfer in a computer system. , ‘ [4+6]
10. Compare and contrast the mt_erconnectmn structures used in multiprocessor system. [4]
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Candidates are required to give their answers in their own words as far as practicable.

v
v Attempt All questions.
V' The figures in the margin indicate Eull Marks.
v’ Assume suitable data if necessary.
1. Draw the instruction cycle state diagram with example. [61
5 Write down the code to evaluate Y = (A - B/C)¥[ D + (E*G) ] in three address, two.
address, one address and zero address instruction formats. . [8]
3. Define addressing modes. Mention the different types of addressing modes and
comparison between them. [2-+6]
4. How address of micro instruction is generated by next address generator in control unit?
- Explain with svitable diagram. (8]
5. Explain four stage instruction pipeline and also draw a time-space diagram for four
*segments having six tasks. [10]
6. Explain the Booth’s algorithm for multiplication. Multiply 10 x (-5) using Booth’s
multiplication algorithm., : [5+5]
7. Comparison between restoring and non-restoring division-algorithms with example. [6]
8. Define cache mapping techniques. Explain direct mapping technique with suitable
diagram. Why replacement algorithm is necessary in associative mapping? Justify. [2+4+4]
9. Comparison between program [10, Interrupt driven 110 and direct memory access. Why
data communication processor is required in an 10 organization. - [8+2]
10. Discuss about hypercube interconnection network with example. 141
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v Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt All questions. '
V' The figures in the margin indicate Full Marks.
v Assume suitable data if necessary.
1. What is PCI? Explain the design goals and performance metrics for a computer system
regarding its organization and architecture. [1+5]
9. Write the arithmetic statement Y=(W+X)* (Y-Z) using Zero, One, Two and Three address
instruction format. [8]
3. Explain the different types of addressing modes and compare each of them. ~ [8]
4. Explain block diagram of micro-programmed control organization. Describe various
fields in micro-instruction format with diagram showing different fields. [4+6]
5. Describe the hazard in a pipeline. Explain the different types of hazards. How can these
: be overcome? [2+4+2]
6. Write an algorithm of booth multiplication. Perform 8x4 using booth multiplication
algorithm. _ [10]
7 Differentiate between restoring division and non-restoring division and non-restoring
division algorithm. ' [6]
8. Describe cache operation in briefly. Explain about associative mapping technique. Give
reasons why replacement algorithm is not required in direct mapping technique. [2+6+2]
9. Explain the DMA operation with block diagram. How does DMA have request over the
CPU when both request a memory transfer? [8+2]
10. Discuss about tightly-coupled multiprocessor with block diagram. [4]
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3. Write a code for Y=(A+B)/C + D/(E*F) using three address, two address, one éddress and

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. '

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

. Define computer architecture. Discuss the limitations of using single bus system to

connect different devices. What does width of address bus represent in a system? [2+2+2]
Design an 2-bit ALU that can perform subtraction, AND, OR and XOR. [8]

zero address instruction format. [8]
Differentiate hardwired and micro-programmed control unit. Draw ‘and explain block
-diagram of micro-programmed sequencer for control memory. [10]

o Dérive expression showing speed up ratio equals number of segments in pipeline. Discuss
in detail about data dependency problem that arises in pipelining'along with its'solution.  [3+5]
' Write an‘algorithm for non restoring division. Perform the 10/3 using restoring division
-+ algorithm. ‘ I [3+7]

7. Multiply -6x-11 using Booths Multiplication algorithm. : : | [6]

8. Write characteristics of memory system? Suppose main memory has 64 blocks and cache

10.

memory has 8 blocks when 10 blocks of main memory are used, show how mapping is

performed in direct mapping technique.. - | [4+6]

“Explain three reasons behind the requirement of I/O- interfaces. Why memory address

spaces are reduced memory mapped 1/0 ? Describe DMA controller with suitable block -
diagram. ; T [3+2+5]

Explain inter-processor synchronization with example. 4]
’ . ook
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v Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt All questions. :
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 te ¢

ume suitable data jfpetessary.
4 Sy =4

% ! “, lm‘f‘_:_‘\” e w ‘
1. Explain instruction cycle state diagram with interrupt. ' ‘ [6]
2. Write codes using 3,2, 1 and 0 address instruction formats to perform given operation. [8]

X=(A*B/C)~-(D+E/F)

3. Describe various fields in microinstruction format. Explain about the sequencing

techniques used in microinstruction format with necessary diagram. [10}
4. Explain microinstruction format showing all the fields in detail. Write symbolic
microprogram for fetch cycle. . [10]
125, Explain arithmetic pipeline ‘with an example of 4 segments. Describe different types of .
" array processing. ' [6+4]
6. Write an algorithm flow chart and hard ware design of restoring division with example. 10}
7 Draw a flow chart for floating point multiplication algorithm. ~ [41
=8, Explain about associative mapping technique. Give reasons why replacement algorithm is
required in associative mapping technique? : - [8]
9. Explain the block diagram of DMA controller and also explain how DMA is used to
transfer data from peripheral. ' [10]
10. Differentiate between - tightly coupled multiprocessors ~ and loosely coupled
multiprocessors. _ ; [4]
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1. Explain instruction cycle state diagram with interrupt.

g

~ Candidates are required to give their answers in their own words as far as practicable,

Attempt All questions.
The figures in the margin indicate Full Marks. =~ — ', ~ . = .=
Assume suitable data if necessary. I S S y

Write a code for Y = A/(B+C) + (D+E)*F using three address, tWO address, one address

" and zero address mstructlon format,

Explain different types of data manipulation instructions with examples.

4. Why is mmro—progrannned control unit more flexible as compared to hardvvlred control

unit? Explain the sequencing technique used in control memory. ‘
Explam the function of four segment pipeline and also draw a space dxagram for four

s segment pipeline with example..

Wnte ‘an algonthm for division of floating point number

. ‘Explam Booth algorithm of multiplication thh hardware unplementation dlagram and'

multlply-10><6

Explam ‘major characteristics of memory. Explam LRUC (Least Recently Used) 5

replacement policy with example.

Why I/O processor is necessary in an input-output orgamzauon‘7 Explain about DMA
control with necessary diagram.

10. Design for 4x4 omega switching network and show the switch setting requlred to-connect

input 3 to output 1. _
Hgok
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v Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions.
v The figures in the margin indicate Full Marks.
v’ Assume suitable data if necessary.
1. What do you mean by interconnection structure? ‘Explain different types of -
-interconnections indeed required in Computer Architecture. [2+4]
2. Write a code for Y=A*(B+D/C)+(G *E)/F using three addresses, two address, one
address and zero address instruction format. ’ 8]
3. ' Following instructions are given: ' ‘ [10]
i) LDA 2000H '
| ii) MVI B, 32H
s i) STAXD
LIy MOVATB T _ .
. Which addressing modes are used in the above instructions? Explain briefly about them.
4. Explain microinstruction format used in microprogramming Control unit and write micro
- program for fetch cycle. : i [6+4]
5. Explainin detail how the arithmetic pipeline increases the performance of a system. {71
6.. "RISC has the ability to use efficient instruction pipeline". Justify the statément. - 3]
7. Explain signed binary division algorithm. Use the non-restoring division algorithm to
devide 15 by 4. » | . (8]
8. Explain floating point addition and subtraction algorithm with example. {6]
9. Describe how set associative mapping combines the feature of direct and associated
mapping technique. Explain different write policy techniques in cache memory. [5+3]
10. Why input-output processor is needed in an input-output organization? How does a
computer know which device issued the interrupt; if multiple devices, how does the i
selection take place? [5+5]
11. Describe how the multiprocessor systems increase the performance level and reliability. [4]
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v Candidates are required to give their answers in the1r own words as far as practicable.
v’ Attempt All questions. :
v' The figures in the margin indicate Full Marks,
v’ Assume suitable data if necessary.

Define computer architecture and computer organization. How can we maintain 2

1.
performance balance between processor and memory‘? Discuss the limitations of using
-single bus system to connect different devices in any given system. N [2+2+2]
‘2. What do you mean by instruction format? Write codes for glven ope:rauon l_lsmg
3-,2-,1- and 0- address instruction format. [4+8]
X“(A~B*F)*C+D/E ‘ ‘ .
3. Differentiate -between RISC and CISC. ‘ . | ’ ; [6]

‘%Chat factors cause micro-programmed control unit to be selected over hardwxred control
utit, Explaln with relevant block diagram, how address of: control memory is selected in
micro -programmed control unit. : : [3+7]

50 DESCI‘IUS Flynns classification. Explam control pipeline hazard and its solutions. - _ [4+6]

* Explain Booth's multiplication hardware algonthm with dlagram Mulnply 5 ><-9 using
‘B@oth's multlphcatxon algorithm. '

| | [5+5]
70 Draw the ﬂowchart for division of floating point numbers. e D 4]
8. Draw the mermory hierarchy. Explain direct cache mapping with its merlts and demerits. :[2+6]
9. Differentiate between Isolated /O and Memory~mapped I/0. Describe DMA controller :

with suitable block diagram. S [4+6]

10. Discuss about inter process synchronization with the suitable mechanism? - 4]
' # k% ) i
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. ' -

The figures in the margin indicate Fuil Marks

Assume suztable data zf necessary.
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computer functions with different cycles.

2. Writea code for Y = (A+ )*(C+D)+G/E*F using three address two address one address
and zero address instruction format. .

3. Mention the different types of addressmg mode and compare each other.

Explain the address sequencer with the help of a. block dlagram Explam about-
nncromstructwn format in detail.

Define. plpelme and explain its types. Descnbe different plpelme hazards Wlth example
 Draw the’ ﬂowchart for restoring division method.
Explain Booth multxphcatmn algorithm. Multiply -6x12 using Booths algonthm
Draw the memory hxerarchy Explam Associative Cache Mappmg with example.

. CPU and IOP with necessary. block diagram.

10. Explain about multlprocessor and xgulnprovcessing inbrief. . W

Differentiate between computer archltecmre and computer organmatlon Explain the »

[3+43] |

18]
[10]

[5+5]

- [4+6]

(4]
[4+6]

o246l

What are the. different types of priority mterrupt‘? Explain the coxmnumcatlon between

[4+6]

Mo




36 TRIBHUVANUNIVERSITY

. INSTITUTE OF ENGINEERING . [Level _ |BE | Full Marks |80
Examination Control DlVlSlOIl Programme | BEX,BCT | Pass Marks 32
2071 Chaltra B , [Year/Part III/I . | Time | 3hws.

- Subject Computer Orgamzatron Archrtecture (CT603)
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Attempt All questions. , :

v

v
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. What are the major drfferences between computen archltecture and comp

What does the width of data bus and address bus represent ina system'7 Why 1‘ |
: requrred" : _ :

| . 2. Explain the general orgamzatron of regrster in: CPU Descrrbe the operatron of LD (load)

mstructlon under various. addressmg modes wrth syntax ik e e [6+4]* Eax

5] ”XpI n the Arrthmetrc prpelme and mstructlon plpehne w1th example o _ j

f6'A.'.,HEraw‘_‘he ﬂowchart for ﬂoatmg pomt Division. o ' 4]
Z w‘_'Desrgn a booth: multi phcatron algorrthm hardware Multrply 5 and -6 usrng booth e
S multlplrcatlon algorithm. =~ - S

‘ e \ , S i “~,_[4+4]
8. Explam cache organrzatron Exp]am the cache mapprng techmques wﬂ:h examp t 4+

[ Highlight the role of 1/0 1nterface in a computer system Descrrbe the .rawbacks of
R programmed I/O and mterrupt drlven I/O and explam how DMA overcomes th o rawbacks [4+6]

10. How can multrprocessor be classrﬁed accordmg to therr memory orgamzatron‘? Explam. ' [4]
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v’ Attempt All questions. o

v’ The figures in the margin indicate Full Marks.
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1. What do you understand by Bus Interconnection? What are the driving
factors behind the need to design for performance? [2+4]

2. Explain Instruction Format with its types? Ilustrate the code to evaluate
to evaluate: Y = (A+B) * (C+D) using three address, two address,
one address and zero address instruction formats. - [2+6]

3. Describe the instruction cycle state diagram? Design a 2-Bit ALU that can :
perform addition, AND, OR operations. . [3+3]

-4, Explam the-organization of a control memory. Discuss the microinstruction
format with the help of a suitable example. [4+6]

-5 Discuss about parallél précess‘ing‘? How parallel processihg can be achieved
in pipelining, explain it with time-space diagram for four segments pipeline .
having six tasks. ' ' S [4+6]

6. Write down the detail algorithm of Booth Multiplication. Ilfustrate the o
" multiplication of (9) and (-3) using 2’s complement method. [5+5]

7. What is Memory Hierarchy and why it is formed in computer system?
Explain the Direct cache memory mapping technique using organization
diagram and appropriate example. | [2+6]

8. What are the functions of /O Module? What is the purpose of priority v
interrupt; explain priority interrupt types with key characteristics. [3+7]

9, Differentiate the following ' . [4x3]
RISC and CISC

a.
b. Restoring and Non-Restoring Division
¢. . Crossbar Switch and Multistage Switching Network

ETE -
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Attempt All questions.
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Explain the interconnection of CPU W1th Memory and VO devices along with different
operations over them. S [3+3]

2. Write down the Y = A/B+(CxD) + F(H/G) equatlon in three address two address, one
address and zero address instruction. [8]

f—

3. Mention the different types of addressing modes. Compare each of them with algorithm
as well as advantages and disadvantages. ‘ ; ‘ [10]

4. Differentiate -between hardwired and micro-programmed control unit. How does a .
et "sequencmg loglc work in micro-programmed control unit to execute a micro-program? [4-+6]

: : lain the anthmetw pipeline and instruction pipeline with example, [10]
- Ext lain the non-restonng division along thh its algonthm flowchart and example. [8]

. _‘ 7. E :'j:?‘iam the Booth algorithm and mult1ply Y= 8x9 using Booth algorithms. e [6]
‘ ;;,;,8,.-.' Memtlon the ‘characteristics of computer memory. Differentiate between assocxauve
S mappmgs and set associative mapping with example. L [3+5]
9. How does DMA overcome the problems. of programmed I/O and mterrupt-dnven /0
techmques‘? Explain, ’ ‘ [5]
10. Why IOP is use in I/O organization? Explain, | [5]
11. Explain the characteristics of multiprocessors. [4]
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1. What is performance balance and why is it required? Explain different elements of bus

design. [6]
2. Define the addressing mode and explain the different types of addressing modes with .

example. _ [10]
3. What are the stages of ALU design? Explain with the example of 2-bit ALU performing

addition, subtraction, OR and XOR. [81

4. What are the differences between hardwired implementation and micro-programmed

implementation of control unit? Explain with steps involved when you are designing
micro-program control unit. [4+6]

N 5. : What is instruction hazard in pipeline? What is the four segment instruction pipeline?

- Explain with example. [2+8]
| 6. How division Qperation can be performed? Explain with its hardware implementation. [10]
7. Draw a flowchart of floating point subtra_,ction. (41
8. What are the major differences between different cache mapping techniques? Suppose
main memory has 32 blocks and Cache memory has 8 blocks when 10 blocks of main
memory are used, show how mapping is performed in direct mapping technique. [6+2]
9, Differentiate between programmed 1/0, interrupt-driven /O and direct memory access
(DMA). | | [10]
10. Explain the interprocessor synchronization with example. ‘ | [4]
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v Candidates are required to give their answers in their own words as far as practicable,
v Attempr All questions,
v’ The figures in the margin indicate Full Marks.
' Assume suitable data if necessary.
1. Differentiate between computer organization and architectyre, What do you mean by bus .
interconnection? . ' ‘ : [3+3] L.
2. What are the different types of instruction formats? Explain with example. f10]
3. Define data manipulation instruction. Explain the logical and bit manipulation instruction
- with mnemonic code. [3+5]
4. What is address sequencing in control unit? Explain with necessary figure. [10]
5. What is vector processing? How- pipelining improves the performance of a computer?
~ Explain with example. ‘ S ‘ ’ - [10]
‘ .6.*;Explain“thelrestoringdivision,;algorithm-and;hardware‘design.:with example. 10 ' [10]
7. Draw the flowchart of floating point maltiplication, - - - [4]
8.. What is cache memory? What are the different ways the cache can. be apped? Explain -
- with-example. . _ | [2+6]
9. What are the functions cof /O Module? ‘Why priority interrupt ‘ is needed for data
. transmission between CPU and 1/0 device. Explain the types of priority interrupt in
detail ' : [10]
{ 10. Compare and contrast the - interconnection Structures used - in multiprocessing _
’ environment, . _ [4]
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