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Assume suitable data if necessary. |

What are the merits and demerits of mode? From the following frequency distribution,
find mean, median and standard deviation.

Income in Rs. 500-600 | 600-700 | 700-800 |-800-900 | 900-1000
No of employees | 150 300 500 200 50

State Bayes’s theorem. A manufacture of air conditioning units purchases 70% of its
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 company C’s thermostats are likely to be defective. An air conditioning unit
randomly selected from this manufacturer’s production line was found to have a defective

thermostat.
(i) Find the probability that company A supplied the defective thermostat.

(ii) Find the probability that company B supplied the defective thermostat.

Write conditions for a probability mass function of a discrete random variable. A random
variable X has following probability mass function.

X |3 (2 11 j0}-11-21-3
Px) 01102 |3k|ki2ki0 0.1

Find (i) 'value ofk, (ii) Expected value and variance of X.

An item is produced in a large number. The machine is known to produce 5% defective.
A quality control inspector is examining the items by taking them at random. What is the
probability that at least 4 items are to be examined in order to get 2 defective? Also find

mean and variance.

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

-%x/5
£(x) = {Ae for x2 0}

0 elsewhere

Find value of A. What is the probability that the number of minutes that she will take over
the phone is

(i) More than 10 minutes.

(ii) Less than 5 minutes .

(iif)Between 5 and 10 minutes.

[2+4]

[2+4]

[5]

[5]

[5]
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7.

10.

11.

12,

6 Define Gamma distribution with important properties.

State Central Limit Theorem. 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.

(i) Exceed 1400 hours.

(i) Is between 1100 hours and 1300 hours.

(iii)Is less than 1100 hours.

A population consists of four numbers 4,8,12,16.

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.

Explain clearly the major steps to be adopted by researchers in testing of hypothesis of
mean for small sample. When o is unknown as sample size is less than 30.

Eleven school boys were given a test in statistics. They were given a month’s tuition and
a second test was held at the end of it. Do the marks give evidence that the students have
benefited by the extra coaching? Test at 10% level of significance.

-

Boy 112 13 145 |6 |7 |8 19 [10]11]
Marks in 1%test | 23 [ 20 |19 |21 {1820 |18 117123 |16 | 19
Marks in 2" test | 24 [ 19|22 1812022 ]20]20(23]20]18

The results of a survey regarding «you Tube” viewers preference for different types of
music in city of Nepal are given in the following table. Is there any association between
viewers’classified by age group and preference of type of music influence by age at 5 %
level of significance?

—
Types of Music AgeGroup |

19.25 | 26-35 | above 36
Folk Music |80 160 |9
Modern Music | 210|325 44
Indifferent |16 |45 |32 |

In & random sample of 75 axle shafts, 12 have a surface finish that is rougher than the
specifications will allow. Suppose that a modification is made in the surface finishing
process and subsequently a second random sample of 85 axle shafts is obtained. The
number of defective shafts in this second sample is 10. Obtain an approximate 95%
confidence interval on the difference in the proportions of defectives produced under the
fwo processes. '

. A chemical company, wishing to study the offect of extraction time on the efficiency ofa

extraction operation, obtained the data shown in the following table.
[ Extraction time (minutes) x | 27 | 45 | 41 19135139119 14915 31
{ Extraction efficiency (%) y | 57 | 64 g0 | 46| 62172152 (775768

a) Fit a straight line to the given data by the method of least squares and use it {0 predict
the extraction efficiency one can expect when the extraction time is 38 minutes.

b) Find 95% confidence interval for slope of line f3.

[243]

(5]

]

[5]

[5]

[5]

Bl

[5]




14. Deﬁne multip‘le‘, édireiation with any two properties, Past‘experieﬁc‘e show that the
prbductjvity per hectare is affected by the respective uses of chemicals, fertilizers and
-seeds. If the simple correlations coefficients between fertilizer (x1) , seeds (%2) and
productivity (x3) are = 0.8, r;3 = 0.18 and ry; = -0.50 respectively, calculate the
coefficient of multiple correlation, coefficient of multiple determination and interpret the
- résult, . : : S [5]
15, Over a period of 60 days the percentage relative humidity in a vegetable storage building
- ‘Was measured. Mg:an, daily values were recorded as shown below. o | [8]
| 160163164171 67]73]79] 8083 ] 81 -
186190196 1981981998980 ]77] 78
171179174 | 84 85182190(78179]| 79
7818018283 868180 7616674 |
81186184172(79|72 |84 79| 76| 70
74166184178 91816476 | 78 | 32

(i) Find sample Standard devia fon. = | ‘
(i) Estimated 95% confidence interval for true mean daily reiétive,vhumi’d‘ity from these
 data. T e ’ from

ook

R
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Assume suitable data if necessary.

From the following information regarding the weight of iron rings used in two
construction sites X and Y, test the consistency of the weight of iron rings. If you have to

jndge the quality of ring. Which is more reliable and why? (6]

X80 92]76(88|78 83|96 87|71 |
Y 166197176 64177189173 75 851

AR SRR NRNR Y

2. State Baye’s theorem. Three road construction firms X, Y and Z bid for a certain contract.
From past experience, it is estimated that the probability that X will be awarded the
contract is 0.40, while for Y and 7 the probability are 0.35 and 0.25. If X does receive the
contract, the probability that the work will be satisfactorily completed on time is 0.75. For
¥ and Z these probabilities are 0.80 and 0.70. (i) What is the probability that the work
will be completed satisfactorily? (i) It turns out that the work was done satisfactorily.
What is the probability that Y was awarded the contract? [2+4]

3. What are the differences and similarities between Binomial and hypergeometric
distribution. [5]

4. A quality control engineer inspects a randorn sample of 3 batteries from each lot of 24 car
batteries ready to be shipped. If such a lot contains 6 batteries with slight defects, what
are the probability that inspection sample will contain (i) None of the batteries will be
defective? (i) Only one the batteries will be defective? (iif) At least 2 of the batteries will
be defective? (iv) Also find mean and variance. {5]

5. “Time headway” in traffic flow is the elapsed time between the time that one car finishes
passing a fixed point and the instant that the next car begins 10 pass that point. Let the
time headway for two randomly chosen consecutive cars on a freeway during a period of
heavy flow. The following pdf of X is suggested: {51

015015605 x> 0.5

f(x)=
0, otherwise

What is the probability that time headway is
(i) Atmost 5 sec?
(ii) At least 6 sec?
(iii) Between S and 6 sec

6. The mean inside diameter of a sample of 200 washers produced by a machine is 0.502 cm
and the standard deviation is 0.005 cm. The purpose of these washers is intended to
allows a 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. Assuming the diameter is normally distributed. [5]

7 State the Central Limit theorem for mea. Write the importance of central limit theorem. [51

8. Distinguish between population and sample. Batteries last an average of 60 days with
standard deviation of 10 days. Sixty batteries are bought. 5]
a) What is the probability that mean Jife of all 60 batteries will exceeds 61 days?
b) What is the probability that mean life of all 60 will differs from 60 days by more than
3 days? '




for infinite population.

and interest in engmeermg adm1mstrat10n were as given ‘below‘?

10 Write the procedurc for testmg of population proportlon for large sample

_Intege,,stjm Engmeenng.Adm1n1su'a¢1on Abxh,ty,m Mathcmatiés’

Low | Average

_Low_ e | s

"<;‘Average o 15 45

" High s L m-;«f

- mathematics? Test the relatmnslup at 5% level of sxgmﬁcance

of the workers at the three piants Use o= 0.05.
Plantl Plantz Plam3
o g ‘3‘3‘,"7,”24'
ek B Y T Yl
| T Lzt s s
L8 77507 6

ZX; 10 ZX;”ZO EX:FSO ZXI ___20

N6 ):xlem Ex,qus zxzxg-szt |
Find pOE ' e
a) Partml corr@lauon between X; and X3 ehmmatmg f;he effect

importance in the ﬁeld of engmeermg

: ‘campus/colleaes of dtfferent umversxtxes in nepal are as follows

of Xz

. b) Multlple correlatmn betw:,en Xy, Xg and X; - assummg Xi as - dependent.

s |
5|

13 A sample of 10 values of three vanables X1, Xz and X3 were obtamed as 3' e

EX:} -170 i " k‘

15 The approximate tOtai course fees (m Rs. OOO) of civil program of 30 engmeermg

9. Descrlbe the systematm procedure of testmg a hypothesxs concemmg dlfference of means

N

C11LA random sampie of 200 students was selected and their gmdmg abxhty m mathemaucs '

Is any’ relauonshlp between student interest in, engmeenng admuustratmn and abxhty in

12 A company has three manufacturmg plants and company ofﬁmais Want to detennme ‘
‘whether thefe is a dlfference in the average age of ‘workers at the three locations. The E

i following data are the ages of five tandomly selected ‘workers at each plant Perform a

7 one-way ANOVA to determme whether there is a mgmfmant dlfference in the mcan ages

oo

14. D1stmgulsh ‘between correla,tmn coefﬁment and 1egress1on coefﬁcxent and wnte 1ts

lais 318 |38 {38 |60 |0 700 |730 fso‘o“ 850 |

950

975

1025,

”i-o.sq

B

1075

1125 | 1150 | 1175 | 1200 | 1225 [ 1250 | 1275 | 1325 |'1350 | 1375

1400

1425

1450

1475 | 1500

o fees.
. b) Construct 95% conﬁdence mterval on true mean coursg fee
) Interpret your resuits ' : ‘

a) Fmd sample mean, range and standard dev;atlon for these appro*{lmate total course

5l

_[51
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Assume suitable data if necessary.

The distribution of daily average wind speed in km/hr on an island over a period of 152
days is displayed on this box-whisker diagram.

a) Write down the median wind speed.
b) Write down the minimum wind speed.
c¢) Find the interquartile range.

d) Write normality (symmetricity) about the distribution comparing its median with
quartiles.

e) Write down the number of days the wind speed was between 20km/h and 51 km/h.
f) Write down the number of days the wind speed was between 9 km/h and 68 km/h.

Define mutually exclusive and independent events. An insurance company insured 2000
Civil engineers, 4000 Electrical engineers and 6000 Mechanical engineers. The
probabihty 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?

Under which condition we use hyper geometric distribution. Define this distribution and
write basic properties.

Define negative binomial probability distribution. From past experience it is known that a
popular footballer Messi has probability to score a goal in each matches is 80. He
continue to play the matches until he score 5 goals. What is the probability that he gets
them at most 7 matches?

Show that the following is a cumulative d1str1but10n function. Also find its mean and
variance.

| 0 for <~a
F(x):{—-— (x+1) for-a<x<a
2a
0 forx>a

[6]

R}

[5]

(5]
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. Time taken by an automatic packaging machine to complete a certain task follows

Normal Distribution. From the past record 17% of time machine complete task in less

than 35 minutes. Similarly 89% of the time machine takes more than 28 minutes. Find the

mean and the standard deviation of diameter of rods.

. A population consists of five numbers 4,5,6,7 and 8. If a random sample of size 3 is

drawn without replacement.
a) Find the population proportion of even number.

b) List the all possiblé sample and find their sample proportion of even number.

* ¢) Show the sample proportion is unbiased estimator of population proportion.

d) Find the standard error of sample proportion of even number.

. Define Central Limit theorem. It is found that the entrance score of large number of

students follows Normal distribution with mean of 72 and standard deviation of 12. If a
researcher choose 35 random sample, find the probability that the average of this sample.

(i) More than 77
(ii) Between 69 to 75
(iii)Less than 70

. Write the systematic steps of testing a hypothesm concerning d1fference of two means

when population standard deviations of two population are known. *

10. Two sets of ten students are selected at random from a college. One set was given

memory test without training and other set was given the same test after two weeks of
training. The scores obtained are given below:

Students | 1 |23 4 (5|6 1781910
SetA (10181719 1811019.16|7 8
SetB |1218(8]10|8{11{9/8]{9]9

Use 5% level of significance whether the training is significantly differ from Set A and
Set B.

11.300 employees of a company were selected at random and asked whether they were in

favor of a scheme to introduce flexible working hours. The following table shows the
opinion and the departments of the employees.

Opinion
Department | In favor | Uncertain | Against
Production 89 | 42 9
Sales 53 36 | 11
Administration | 38 12 10

Test whether there is evidence of a significant association between opinion and
department at 5% significance level.

12. Write the systematic procedure of testing a hypothesis concerning single proportion for

large population.

13. Ten still wires of diameter 0.5 mm and length 2.5 m were extended in a laboratory by

applying vertical for(;es of varying magnitudes. Results are as follows:
Force in kg 15119125(35]42 48153156 |62] 65
Increase in length (mm) | 1.712.1]2.513.4{3.9149|54]5.7]66]7.2

(3]

[5]

(51

B

(51

(51

[5]




a) Estimate the parameters of a simple line regression model with forces as explanatory
variable, . :

- b) Find 95% confidence limit for the slope of the line,

[5]
14. Write the properties of regression coefficient and describe under what condition there
exist only one regression line, [5]
[8]
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Meat products are regularly monitored for freshness. A trained inspector in Kathmandu
Metropolitan selects a sample of the product and assigns an offensive smell score
between 1 and 7 where 1 is very fresh. The resulting offensive smell scores for each of 16
samples are

3.2,3,9,1.7,5.0,19,2.6,2.4,53,1.0,2.7,338,5.2, 1.0, 6.3,3.3,4.3
Construct a box-plot, interpret the result and comment on the shape of the distribution.

Define Baye’s Theorem for conditional Probability. A box containing 5000 IC chips, of

which 1000 are manufactured by company A and the rest by company B. Ten percentage

of chips made by company A and five percentage of chips by company B are defective. If

we select a chip at a random -

a) What is the probability that the chip chosen is defective? ,

b) If a randomly chosen chip is found to be defective, what is the probability that is
conies from company A.

Define random variable. Differentiate between discrete random variables and continues
random variables with suitable example.

Compare Binomial and Negative Binomial distribution including similarity and
difference with suitable examples. -

If X is a continvous random variable with probability density function

f(x)=x/8 or3 <x <35.
a) Find the probability for P (1 <x <2.5)

" b) Determine the mean and standard deviation for x.

10.

If height of the doors in traditional house in a cultural city follow normal distribution,
73% of the doors has height above 58 inches and 18% of the doors has height over
63 inches. Find the mean and the standard deviation of the height of the doors.

Discuss the following terms in statistics population, sample, parameter and statistic with
suitable example.

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 mean of each samples.

¢) Prove that, sample mean is unbiased mean of population mean.
d) Also find the standard exror of sample mean.

Explain clearly the major steps to be adopted by researchers in testing of hypothesis of
single mean for small sample.

A social worker believes that fewer than 25% of the married couples in a certain area of
Nepal ever used any form of birth control. A random sample of 120 couples was
contacted 25 of them said they had used same method of birth control. Test and comment
the social worker’s belief at o = 5%.

(6]

[6]

(]

15]

(5]

(5]

(5]

(5]
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12.

14.

15.

F_—Type Ci | Type C, Type C;
83 56 79
83 76 S
76 7 87|

To determine whether there is really relationship between an employee’s performance in
the training program and his ultimate success in the job, it takes a sample of 400 cases
from its very extensive files and obtains the result shown in the following table:
[x*-value is 9.4 88] '

Performance in training program

Success in pr Below average Average | Above average
Poor 23 60 29 ’
Average 28 79 60

Very good 9 49 | 63

Use the 0.05 level of significance to test whether performance in training program and
success in the job are independent.

- Define partial correlation with examples. A sample of 10 values of three variables X, X,

and X3 were obtained as

Z}q:m I DX, =10 D 'X5=10
22X%=20 D> x3=68 > x% =170
(Z&%ﬂo D XoXs=64 | 3Tx%; <15

Find Partial correlation coefficient between X, and X; eliminating the effect of X;.

The grams of solids removed from a material (v) is thought to be related to the drying
time (x). Ten observatior_ls obtained from an experimental study follow:

Y143 1151181497142 48 [58 53 7.0 [ 7.97]
X 125130354045 (5055 60 63 7.0 |

a) Construct the scatter plot.
b) Calculate correlation coefficient, -
¢) Draw your construction on relation of solid removal and drying time.

Temporary or permanent hearing loss from occupational noise exposure is one of the
most common of all industrial diseases. Generally, 85-90 dB over an eight-hour workday
is the allowable level of noise, although it is better to reduce noise even further, whenever
possible. A sample of 50 individuals working at a perticular industry was selected and the

noise level (dB) experienced by each individual was determined, yielding: the following
data:

55.3, 55.3, 55.3, 55.9, 55.9, 55.9, 55.9, 56.1, 56.1, 56.1, 56.1, 56.1, 56.1, 56.8, 56.8, 57.0,
57.0, 57.0, 57.8, 57.8, 578,579,579, 579, 58.8,58.8,58.8, 59.8, 59.8,59.8,62.2, 62.2,
63.8, 63.8, 63.8, 63.9, 63.9, 63.9, 64.7, 64.7, 64.7, 65.1, 65.1, 65.1,65.3,65.3, 65.3, 65.3,
674,674 - : '

a) Find mean, standard deviation of the noise level at the industry and interpret the
results.

b) Construct 95% confidence interval on true mean noise leve] at the industry.
¢) Interpret your findings.
Aok

(5]

[5]

[5]
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Assume suitable data if necessary.

Following table provide the information regarding the number of customers registered in
two cyber cafe for 10 randomly selected days.

a) Find the average number for customers registered in two cafes.
b) Which cyber cafe's registration is more consistent and why

Cafe A | 210 | 221|234 {312 | 199 | 345 309 289 | 333 | 279
Cafe B | 321 | 154 | 234 | 275 | 356 | 304 | 311 | 267 | 281 | 199

Define conditional probability. A factory production line is manufacturing bolts using
three machines, A B and C. Of the total output, machine A is responsible for 25%,
machine B for 35% and machine C for the rest. It is known from previous experience
with the machines that 5% of the output from machine A is defective, 4% from machine
B and 2% from machine C. A bolt is chosen at random from the production line and

found to be defective. What is the probability that it came from (i) maqhipe A (i)

machine B (iii) machine C?

Under which condition binomial distribution tends to Poisson distribution? If 2% of

electric bulbs manufactured by a certain company are defective. Find the probability that
in a sample of 200 bulbs (i) less than 2 bulbs (ii) more than 3 bulbs are defective.

Why negative binomial distribution is known as converse of binomial distribution? In

which conditions negative binomial distribution is suitable to use? Write - the
dissimilarities between binomial and negative binomial distributions.

A random variable X has the probability density function f(x) as
<2
fx)={kx e 7 ,x20
0, otherwise,

a) Find the value of k if f(x) prove that given function is probability density function.

b) Find the mean and variance of random variable X

Define Gamma probability distribution. Under what conditions it is used? Write its
characteristics. ‘

Define central limit theorem. Write its applications. An unknown distribution has a mean
of 90 and a standard deviation of 15. Samples of size n = 64 are drawn randomly from the
population. Find the probability that the sample mean is between 85 and 92.

(6]

- [6]

(5]

[5]

(5]

(3]

]



Define sampling distribution. Prove that sampling distribution of sample mean is
unbiased estimator of the population mean. Also obtain the expression for standard error
of sample mean when the population is infinitely large.

The following are the Brinell hardness value obtained for 10 samples of magnesium .

alloy-Iand 12 sample of Magnesium alloy- II Use the-1% level of significance to test the
hypothesis that mean hardness in the population are same or not?

AlloyI |66.3 | 63.5 [ 64.9 61.8 | 64.3|64.7]65.1 645 ] 68.4 63.2 | - -
Alloy IT | 71.3 | 60.4 | 62.6 | 63.9 68.8 1 70.1 | 64.8 | 68.9 | 65.8 | 66.2 67.2 | 69.4

10. Define Hypothesis and write down the steps involve in the test of significance of Paired

11.

12.

test.

300 employees of a company were selected at random and asked whether they were in
favor of a scheme to introduce flexible working hour§. The following table shown the
opinion and the departments of the employees.

OPINION
Department In favor | Uncertain | Against
Production 89 | 42 9
Sales 53 36 11
Administration | 38 | 12 10 j

Test whether there is evidence of a significant association between opinion and
department at 5% significance level.

The ‘sponsor of a television ‘special expected that at least 40 percent of the viewing
audience would watch the show in a particular metropolitan area. For a random sample
of 100 households with television sets turned on 30 are viewing the 'special'. Can the
sponsor's assumption that at least 40 percent of the households would watch the program
be rejected at the (i) 10 percent and (ii) 5 percent level of significance?

« ,.13& sample of 10 values of three variables X; X, and X3 were obtained as; -

14,

15.

2 X=10 2 Xy=20 Z X5=30

2 2_ 2_,
2.X71=20 2.X5=68 2.X5=170
Z Xl _Xf-‘l() Z X] :X3=15 : Z Xz X3=64
Find ‘

a) Partial correction between.Xl and X, eliminating the effect of X
b) Multiple correlation coefficients between X1, Xpand X; assuming X, as dependent.

Distfnguish between correlation coefficient and regression coefficient and write its
importance in the field of engineering.

From the following 33 pairs of bivariate observation XY).

£3 80163147 |85[/50[63]53]70 76 54
X |64167]52]|75]85]60]88 7115414756
85147170153 7479185/ 82 | 63 52175

861655489 83498059 54 51|59
Y |85)54165[50]67[71]56]79 7149 |65
67183 145|180 8160494875 79176

2) Find the sample mean, sample standard deviation and sample variance of each groups
b) Test the uniformity of each data.

¢) Estimate the value of Y when the value of X is given as 92.

* ok

5]

(5]

[5]

[5]

[5]
[8]
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Assume suitable data if necessary.

Nepal Telecom introduced the latest telecommunication technology, 4G/LTE (Long Term
Evolution) to its GSM mobile subscribers for the first time in Nepal (in 2078 BS) and

then found the following information about the subscribers in the month of Baishakh,

2078, at a parti-ular place of Kathmandu Valley.
Age 20-30 [30-40[46-50]50-60{60- 70170 - 56
No. of subscribers | 40 | 350 35 25 12 10

List the five-number summary and prepare a box-and-whisker plot from this information.
Also, comment on the nature of frequency distribution.

State Bayes’ Theorem for conditional probability. An assembly plant receives its voltage
regulators from these three different suppliers, 60% from supplier By, 30% from supplier
B, and 10% from supplier Bs. It is also known that 95% of the voltage regulators from B,
80% of these from B, and 65% of these from B perform according to specifications.

ay What is the probability that any one voltage received by the plant will perform

according to specifications? ,
b) What is the probability that a voltage regulator that perform according to
specifications came from supplier By. '

Write the differences and similarities between Binomial and Negative Binomial -
: [2+3]

Distribution.

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

a) None of the batteries with defect?

" b) Atleast two of the batteries with defects?

c) Atmost three of the batteries with defects?
The distribution function for a random variable X is
F(x) = 1- eP forx 20 '

=0 . forx<0
a) Find P(X>2)

b) Find mean and variance of the variable X.

Define Standard Normal Distribution. Write the area properties of normal distribution.

7. Define standard error of sample mean. A population consists of the four numbers 12, 19,

13,16. . .
a) Write down all possible sample size of two without replacement.
b) Find standard error of the sample mean.

State Central Limit Theorem. 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

.
A

[61

[5

ed e
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9. Write properties of correlation coefﬁéien_ts. The zero order correlation éoefﬁéient for
general intelligénce test (X)), online class test (X;) and age (X3) of students of a -

university in Nepal during COVID period are given as ryp = 0.93, ;3 = 0.50 and r;3=0.34.
Assuming the first variable X1 as dependent, compute the coefficient of multiple
determination and interpret the result. : S

10. The following table gives age and percentage of blindhess in respective age interval,
 pAge(yisy [ 0-10 | 1020 | 2030 | 3040 A40-50 | 50-60 | 60-70 | 70-80
| %oofblindness | 70 | 63 21 | 26 45 31 46 | 80
a) Find the least squares line for predicting % of blindness from age, ‘
b) Using the least-squares line, predict the actual % blindness if the age is 70 yrs.

11. The sample average unrestrained compressive strength for 45 specimens of particular
type of bricks was computed to be 3107 pst and sample standard deviation was 188 psi.
The distribution of unrestrained comipressive strength may be somewhat sewed. Does the

- data strongly indicate that the true average unrestrained compressive strength is less than
design value of 32007 Test using 5% level of sigrificance. ~ :

12. Four trained operators work production of a new product. The producti‘)ity of the
operators are recorded as below: : S '

i
3

: Operators Production
1 10 12 14
2 12 11 1 13
3 4 15 | 12
4 16 V10 17

- Using ANOVA, test. whether the difference in average productivity due to the difference -

in operators are significant. Use o= 5%,

13. Patients in a hospital are classified as surgical or medical. A record is kept of the-number
. of times patients require nursing service during the night and whether or not these patients
are on Medicare. The data are presented here: '

: : Patient Category
Medicare | Surgical | Medical
Yes - 620 380
No 550 . 450

Test the hypothesis (using o = 0.01) that calls by surgical-medical patients are

independent of whether the patients are receiving Medicare.

14. What are the errors of test of hypothesis? Write the procedure of testing hypéthesis of two
population proportion. - '

15. The entrance score of three engineering institutes are as follows: -

Institutes | - Entrance scores ,
A 740 | 800 | 830 | 840 | 860 890 | 830 | 930 | 1070
B 655 | 775 | 825 | 978 | 989 | 1025 | 950 | 980 | 1100
- C 850 | 825 | 749 | 870 | 565 | 978 925 | 950 { 1000

a) Calculate mean and standard deviati

b) Which institute is good?
¢) Which institute is consistent?

R

on for institute A, B and C.

[5]

(51

[5]

51

5]

[5]
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Assume suitable data if necessary.

Describe the various measures of central tendency. The following table represents the
marks of 100 students. :

Marks 0-20 | 20-40 | 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.

State the law of addition of probability. If there are three candidates for the position of
principal X, Y, Z whose chances of getting the appointments are in ratio 4/9, 2/9, 3/9. The
probability that X if selected would introduce co-education in the college is 0.3. The
probability of Y and Z doing the same are respectively 0.5 and 0.8. What is the
probability that there was co-education in the college?

Define Binomial distribution. Under what condition Binomial distribution can be
approximate by Pisson distribution?

A hospital administrator, who has been studying daily emergency admissions over a
petiod of several years, has concluded that they are distributed according to the Poisson
Law. Hospital records reveal that emergency admissions have averaged three per day
during this period. If the administrator is correct in assuming a Poisson distribution, find
the probability that

a) Exactly two emergency admissions will occur in a given day.

b) No emergency admissions will occur in a given day.

¢) Eithér'three or four emergency cases will be admitted on a particular day.

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
Ae™*3 for x 20

0 elsewhere

f(x)z{

Find the 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

¢) between 5 and 10 minutes.

The breakdown \}oltage X of a randomly chosen diode of aparticular type is known to be
normally distributed with mean 40 volts and variance 2.25 volts. What is the probability
that the breakdown voltage will be

a) between 39 and 42 volts
b) less than 44 volts
¢) more than 43 volts \

[6]

[2+4]

[5]

[5]

[5]

[5]






OR

The daily consumption of electric power in a certain city follow a gamma distributio

with o = 2 and p = 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 inadeguate on any
given day? - '

7. Define parameter, statistic and sampling with suitable examples. Define standard error of
mean. {51

8. Define Central Limit Theorem. If the mean and standard deviation of serum iron values
for healthy men are 120 and 15 micrograms per 100 ml, respectively, what is the
probability that are random sample 50 normal men will yield a mean between 115 and
125 micrograms per 100 ml? : " 5]

9. 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| 121181 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: ' B (5]

10. What are two regreésion coefficients and what do they represent? Write the properties of
regression coefficients. _ [5]

11. Explain clearly the major steps to be adopted by researchers in testing hypothesis.' [5]

12. Four brands of flashlights 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 42 | 30 39 28 29
Brand B. 28 36 31 32 27
Brand C 24 36 28 28 33
"Brand D .20 32 38 . 28 25
At the 5% significance level, does there appear to be a difference in mean lifetime among
the four brands of batteries? [51

13. From the following data can you conclude that there is association between the purchase

of brand and geographical region? (51
Region
: Central Eastern Western
Purchase brand 40 55 A 45
Do not purchase brand [ 60 - 45 55

Use 5% level of significance.

' 14. Transceivers provide wireless communication among electronic components of consumer
products. Responding to a need for a fast, low-cost test of Bluetooth-capable transceivers,
engineer developed a product test at the wafer level. In one set of trails with 60 devices
selected from different wafer lots, 48 devices passed. Test the null hypothesis p = 0.70
against the alternative hypothesis p > 0.70 at 5% level of significance. {51



-

15. The following table shows the numb
administration of a certain anesthetic.

er of hours 45 hospital’ patiénts slept following the

[ 7 110 [ 137 4 8 7 3 T 8 5
12 [ 11 | 3 8 1 i 13 1710 4
4 15 5 8 7 7 3 2 3

R A Y 17 3 [ 4 5

L3 11 17_| 10 4 | 7 17 11 8

a) Find sample mean, sample varian
b) Compute

a value that measures the 2

nce and sample standard deviation, . ,
raount of variability relative to the value of mean,
T '

[8]
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F ollowing is the age distribution of 1000 persons working in a factory.

Age Group | 15-20 | 20-25 | 25-30 | 30-35 | 35-40 | 40-45 45-50 | 50-55 | 55-60

No. of person | 60 122 | 135 | 242 | 148 | 107 85 63 38

Due to heavy loss, the management decides to bring down the strength to 50 percent of
the present number according to following scheme:

(i) to retrench the first 8% from the lower group
(ii) to absorb the next 32% in other branches.
(iii)to make 10% from highest age group retire premature.

What will be the age limits of the persons retained in the mill and of those transferred to
other branches?

a) Déﬁne the terms: (i) Mutually exclusive events (ii) Independent events.

b) Customers are used to evaluate preliminary product designs. In the past, 95% of
highly successful products received good reviews, 60% of moderately successful
products received good reviews, and 10% of poor products received good reviews. In
addition, 40% of products have been highly successful, 35% have been moderately
successful, and 25% have been poor products.

(i) What is the probability that a product attains a good review?
(i) If a new design attains a good review, what is the probability that it will be a
highly successful product? _

Define Hypergeometric Distribution. How does it differ from Binomial Distribution?
Write the approximation condition for approaching Hypergeometric to Binomial
Distribution. :

Three people toss a coin and odd man pays for the coffee. If the coins all turns up the
same, they toss gain. Find the probability that fewer than 4 tosses are needed.

Let the continuous random variable X denote the diameter of a hole drilled in a sheet
metal component. The target diameter is 12.5 millimeters. Most random disturbances to
the process result in larger diameters. Historical data show that the distribution of X can
be modeled by a probability density function f(x) = 20e20%125) « > 12.5. Ifa part with a
diameter larger than 12.60 millimeters is scrapped,

a) What proportion of parts is scrapped?
b) What proportion of parts is between 12.5 and 12.6 millimeters?

Under what conditions, the Poisson distribution can be approximated using Normal
distribution. Of a large group of men, 5% are under 60 inches in height and 40% are
between 60 and 65 inches. Assuming a normal distribution, find the mean height and

standard deviation.

" [6]

(2]

[5]

[5]

[3]






7.

9.

Define the terms:

a) Parameter, statistic

b) Sample

¢) Sampling distribution of mean
d) Standard error of mean?

An auditor for a large credit card company, knows that on average, the monthly balance
of any.given customer is 112 and the standard deviation is 56. If the audits 50 randomly
selected accounts, what is the probability that the sample average monthly balance is (a)
below 100 (b) between 100 and 1307

Deﬁne the coirelation coefficients and state its important propertles

10. An mvestlgatlon of the relationship between traffic flow x (1 OOO'S of cars per 24 hours)

. data; -

11.

and lead content y of bark on trees near the highway (ug/g dry wt.) yielded the following

Xi|83 |83 {121112.1]17.0]|17.0|17.0124.3 243|243 33.6
Yi|227 13121362 | 521 | 640 {539 | 728 | 945 | 738 | 759 | 1263

a) Find the estimated regression line to estimate lead content from traffic flow.
b) Compute a 95% confidence interval for the slope of the true regression line.

It is claimed that an automobile is driven on the average is 12000 miles per year. To test
this, claim a random sample of 100 automobile owners are asked to keep a record of the
miles they travel. Would you agree that average miles driven is greater than claimed
value if thie random showed an average of 14,500 miles and a standard deviation of 8,000
miles? Use a 0.01 level of significance.
Or,

1 is claimed that a new diet will reduce a person's weight by 10 pounds on the average ina
period of 2 weeks. The weights of seven women who followed this diet were recorded
before and after a 2 week period.

Woman 1 2 131415 6 | 7
Weight Before | 129 | 133 | 136 [ 152 | 141 | 138 | 125
Weight After | 130 | 121 | 128 | 137|129 132 | 120

Test the manufacturer's claim at 5% level of significance.

12.A study: cempared the number of hours of relief provided by five d1fferent brands of

13

-antacid administered to 25 different people, each with stomach acid considered strong.
’Ihe results are given below.

Brand
AIB |C |D |E
4615215912743
4514914929 3.8
411471463952
38(46[43]43|44

-Calculate the F ratio. At the 0.05 level of significance, do the brands produce significantly.

dlfferent amounts of relief to people with strong stomach acid?

A random sample of 200 married men, all retired, were classified accordzng to education
and number of children.

-

Number of children

0-1 2-3 |over3
Elementary 14 37 32
Secondary 19 42 17
College 12 17 10

Education

[5]

[5]
(5]

(5]

(5]

[5]

(5]



Test the hypothesis at 0.05 level of significance, that the size of the family is independent
of the level of education attained by the father. '

14. A random sample of 100 men and 'IOOA women at a college is asked if théy have an
automobile on campus. If 31 of the mean and 24 of the women have cais, can we
conclude that more men than women have cars on the campus? Use a 0.01 level

15. The following are the annual maximum flows in m*/s in a river for S2-year period:
1980 | 3120 [ 2120 | 1700 2550
11700 | 1570 | 2830 | 2120 | 2410
1420 | 1980 | 2690 | 3260 | 1840
1980 | 4960 | 2120 | 2550 | 4250
2690 | 2270 | 5660 | 5950 | 3400
8500 | 3260 | 3960 | 2270 | 2410
; , 2550 | 1980 | 2120 | 2410 {3170
: ‘ 2410 | 1840 | 3120 | 3290 | 4550
| : 1980 | 4670 | 1700 | 2410 ] 3310
| . g 3120 | 2070|1470 | 2410 | 1130
f 3230 { 3090 '

a) Find descriptive statistics: maximum, minimum, sample mean, range, sample standard
deviation, standard error of mean, . _

b) Find approximate a 95% confidence interval for true average of rate of maximum
flow. o -

S 1217

(5]
(8]
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his class with 20 students, had conducted a survey about time

media, during college hours, and found average time of 20
sequent verification, it was found that

stion of

L ' A professor of statistics, in

spent by students on social
minutes and standard deviation of 5 minutes. In sub
. observetion 30 was epsered as 13. Then find cerrestizd mean 224 standard dews

time spent by the students on social media during collegehouss. ... ..o - .

5. Define mutnaily exclusive and independent events: An insurance company insured 2600
Civil engineers, 4000 FElectrical engineers and 6000 Mechanical ‘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 acci

NGl

3.. What are the eharacteristics of Binomial Distribution and how does it differ “from’,
-f'I-_IypergeometﬁcDistribuﬁon? B O A P

. Ifthe probability that an individual suffers a bad rcacﬁ.én from-.a'cvertéin ’injectio;.l: is .

*' 0,001, determine the probability that or  of 2000 individuals .

2}, Exactly 3, individuals will suffer bad reaction
, 'b) More than 2, individuals Wﬂl.suffer“bad reaction T
© 5. Ifinner diameter of arod follow Normal Distribution. I 7% of the rod has-inmer diamete
less than 35 mm and 89% of rod has inner diameter fewer than 63 mm.“Fmdthemeanand
s the standard deviation of diameter 6frods. - S M
¢ Find the mean and variange of the probability density function given by
; 12x2(t-x% 0<x<l |
L c0 s otherwise .

L)

Define’ Standard error and explain its importance in inforential statistics and wite dovn -

4:\] _A

o the formula of standard error of sample mean and sample proportion. - 4[5'-] '.
8. A population consists of live pumbers 4, 8,.12, 16 and 20. If 2 random sample ofsize2is

" drawn without replacement. AR
‘a) Find the population mean and pcpulatidn standard deviation.
by Listthe all possible sample and find their sample mean. - '
¢) Show the mean of sample mean is equal to the population mean. . -
9 Find the standard error of sample mean. L
- 9. Write the process of test of significance of differé;xce of two means for large samples. [51
- 10. The sales figure of an item in six shops befors and after andvadvcrtis‘ement is given as: '
~[Before [ 53 | 28 | 31 | 48 50]52) ‘
- [Afier 158]29[30]55156145}

. (t-value for 5 degree of freedom = 2.571)

dent. What is the probability that he is civil Engineer? . (61

- I51

Bl

' Test whether the advertisement was effective at 5% level of significence? . - 51




11. Dyson Company in Berlin plans to produce. 2 new hair product. known as Dyson

 Supersonic. The suppliers for the company are comipany A and Company B found that - -
0 I%and 2% defective of 200 and 3 00 items Tespectively. Arrange appropriate hypothesis

f - testing to investigate whether Company B is befter by using a 0.05 level of significance. ~  [5] ,

ﬁ _Intelligence in BE

! Excellent | Good | Mediocre Dull :
! Good ’ 48 [ 195 181 T8
= Average B 80 73 65 . | 89
L. ‘ Below average 86 51 31 &4
; :

)

14

Economic Condition after graduaﬁon

[Notgood — — — 1 81 [ 18] 190 [i05]
13. What ‘aré the MOregresswncoefﬁclentsand whatdo theypresent"Wntethe propertxes o
ofreg;essioncoefﬁcicnts. } e e LT B
- 14. Listed below are circumference (in feet) and height (in feet) of trees in Marshall.
§ Minnesota (base on data from “Tree Measurement” by Stenley Rice, American Biology
X M) | 18 [19 [ 18124 [51 [31]55 31 Te3}. -
o 1Y®) 12100335246 207 532 a4 v g 4531535} ,
a) Isthere a comelation exist? e
| b). Explain this correlation. . .. 8 AT Tt
- . 15. The scores of randomly s'c}ect"ed‘ 32 stud’an‘és; of two groups on Probability and Statistics
- ! Group'A" | - 'Grovup:‘s.' - j
© 03737 ) 56174150 143 ¢
Cf4steln [ 34 30124 }55 350
4321324}

e

S N e,

X

| £ EN S
33 fas |37 is3tsshigf o
IR 32 e
o462t i32] 4l fiefeo S
o LEII6 143132 6034 38fa]
. D Whchgrowiskest? o oL
P b} ‘Which group is more consistent? . - .- .

' 'c).-,Findsstgndgydggr’;ozfofdi;ﬁ'ercncé ofthelrmeans B ) = {3+3+2] -
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P -7 ) & - ‘
Desciibe the strong and weak points of various measures of Central tendency. /rom the
following: “frequency distribution find the range of income of middie 70% of the

. emplayees and the median income. Also find mean deviation from mean. : ‘ 161
Iocome in Rs. 500—600 600-700 700-800 8'00‘-900 900-1000 |*°
Np. of em loyees 150 300 500 . © 200 50
2. D1stmgu1sh between absolute and relative measures of dispersion. The running gépacity ‘
of two hozses is given below, state which is more consistent and why? : I8l
+ | Horse AT o 250 ] 2% 280 - | 290" 295 | 300 ‘ o
4 | HorseB - — %2 | 290 295 298 - | 295 { °°
3. If we the following probability dg;}sity flmc_;tiom ' -
© o Ik(542x),2<x%4 o
£1x) =4 > >
“‘(}“} ., otherwise

" Fmdﬂle value of K and mqafq and variance of random vaﬁabie X.

4. A rfidom veriable X s following probabiLity fanction.

P 2. -1 o | 1 2 | 3
Py | K -1~ 0.1 0.2 2k 3k | 0.1

1) Fmd the value of K. L . : v :
i) Find Mean and Variance, - s S v {61
5. Dgﬁgg one stage in the manufactore of integrated circuit chips, a coating must be applied.

If 7% of chips receive 2 thick enough coating, find the probability that among 15 chips

(i) 4t least 12 will bave 1{hick enough coatings; (i) at most 3 will have thick enough

coatings; (i) exactly 10 will have thick enough coatings. . (5]

6. Tn airiormal distribufion 31%.of the itoms arc under 43 and 8% are over 64. Find the mean
andéf;;s'tandard cl_eviatiop’of distribution. (Given, Zou=14, Zo15=0.5) P [5]

““nbe the advant:égés of sample surveys OVer complete enumeration? . - [61

Nepal Electricity Authority wishes t0 estimate the average electric bills for the month of

Octiber for single family homes in Kathmandu. Based on similar studiés in other cities

“th andard deviation is assumed to be Rs. 150. The NEA wants to estimate the average
bilkFor October such that error wiil not deviate by Rs. 15 with 90% confidence. What
sathple size 18 needed? i St 3 '

8. What are the assumptions for the t-test? Describe the procedure of ‘test of significance
between two means for small sample. ' - 5]



9 A research company has designed three different systems to clean up oﬂ spills. The
followmg table contains the results, measured by how much surface arca 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 6l 57 - -
10. Test of the fidelity and selectmty of 190 digital radm receivers produced the results
' sthn inthe followmg table, .
Fidelity
‘ : Low’ Average High
| -Selectivity | Low B 6 .12 _ 32
' Average 33 61 i3
ngh ‘ 13 -~ 15 0

- selectivity.

11. Define Hypothesis, and write down the steps mvolve in the test of szgmﬁcance of
difference of proportion. S v

12 In 1990, 5.8% job apphcants who were tested for dmgs failed the test. At the 0.05

;gmﬁcant level, the test claim that the failure rate is now lower if a simpie random
ample of 1520 current job applicants results in 58 failure. Does the resu’t sutrgest that
ewerjob anphcants now.use drugs? ]‘ .

ramfall is 13 mm and fertilizer used is 9 kg.

Yield - 4 6 7 9 13 i5
Rainfalt 3 4 46 8 12 15
i Pertilizer | 4 1077 14 20 24 33

14. The following data gives the experience of machine opewators inm years and thelr -

) erformance as given by the number of goed parts turned out per 100 pieces. _

Experience (X) 16 12 18 4 3 10 5 12
| Performance () | 87 | 88 | 8 | 68 | 78 | 8 | 75-] 83

a) Fit the regressmn equation of performance rating on experience and estimate the
probable performance of an operator had 8 years experience.
b) Determine coefficient of determination and i interpret it.

15. List Five Number summary and prepare the box plot for numbers of guest teglstered each
__of 60 randomly selected days.

Use ¢=0.05and x* = 5.991 to ‘test whether there is relationship between ﬁdehty and

. Fit the regression line of yield of cmp ('000 tones) on amount of rmaﬁaﬁ {mm) and
amount of fertilizers used (kg). Also estimate the ymld of crop for the year- in whxch_ '

108 94 188 116 | 165 181 106 133 176 110

169 | 134 1| 129 109 85 124 119.] 165 | 183 | 135 -

105 180 105 91 117 148 |- 783 | ‘96 | 101.:| 123

128 143 | 136 '99 169 133 890 | 90 | 174 | 144

151 168 103 116 106 107 179 113 172 120

_179 183 99 94 87 120 | 154 159 103 139

EE 2

B3]

[6]

5]

[5]
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Wiite down the significance of statistics in engincering. 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 | 607
" No.ofplant [2 {3 |- {21}- 51

What do you mean by mutually exclusive, exhaustive and complementary events?

““Explain with examples. In a particular city, airport A handles 50% of all airlines traffic,

" the airports. Then (i) what is the probability that he/she carrying a weapon? (if) If he/she |

* airport B handles 30% and airport C handles 20%. The detection rates for weapons at the
* three airportsare 0.9, 0.5 and 0.4 respectively. A passenger is randomly selected at one of

~ isfound to be carrying a weapon, what is the probability that airport A isbeing used?

. Define probability density function? A conﬁnuoﬁé probability dist ibution of a \}féfr'_iabié,}x;i
is defined as f(x)=KX(1-X) for all 0 < X < 1. Compute (i) PX 2 0.4) Gi) P4 <X <Y

: v ) O, : . _ )
A fair dice was rolled until one gets a Six; find the expected number of toss required?
Define Negative Rinomial distribution and explain: characteristics. How does it differ
from binormial distribution? :

A x‘:ypist made 2.6 mistakes per page on average, find the probability that in the page -

typed by him, i) there is no mistake ii) at least two mistakes iii) at most 3 mistakes. .

Define Gamma distribution, chief characteristics and write its applications.

: : Or, : .
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
35 volts. : o

Define estimation? Write characteristics ef a good estimator? A sample of 400 students

taking Entrance for BE revealed an average score of 56. Construct a 95% as well as 9%%

confidence interval for population mean SCOTe if standard deviation of score of wall
ctudents in known to belC. ‘ ‘

A whole sale dealer wanted to buy & large quantity of Hght bulbs from two brands label 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 houss and brand B had mean hife

(6]

(51

5]

61

5]
51

6]



time 1062 howrs and standard deviation 82 hours. Find the $5% and 99% confidence
limits for the difference in the average life of bulbs from the two brands, 5]

9. The following are the breéking strength of three different brands of cables, :

‘ ~ { Brand Breaking Strength : !
A 140{30|50]60307 - ' ‘ )
B_160[40]55]65] -

’ C 60501706575 40

Construct ANOVA 1able and test for the equality of the average breaking strength of

cables at 0=5%. : :

-

(5]
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
between intelligence and economic condition. ' ‘
+ | Economic Condition Intelligence in BE

after graduation | Excellent | Good | Mediocre | Dull
Goed 48 199 181 82 | .
Not good 81 ] 185 190 106 L i

X’ value for 2 d.£=5,99] , L _ '
11. What is testing of hypothesis? Explain the procedure followed in testing of Significance :
- difference between two population proportion large sample?. - : [5] i

6]

med to 60, minute whils 3836 were tuned to some other show. Use 0.05 significant jevel
sto-test the claim of CBS executive that "60 minute get more than a 20 shave”, which mean

imple,random sample.of Household with TV set in use. Show that 1024 of them wete

. that mere than 20% of set in use are tuned to 60 mimite, - , | 8]
13. A sample of 10 values of three variables X1, X2 and X3 were obtainedas

e CIEX=10T [3X=0 =30 1

IXi*=20 [SX,=68 |ZX.~170
- {210 | X XK= 15 | ZXX =64 :
Find (i} Partial correlation between X and X, eliminating the effect of X3 (i) Multiple
correlation between Xy, X, and X; assuming X as dependent variable. . '

sond
S

Pearsons coefficient correlation and intefpret the result? T 1 o

Marks in Statistics [ 39165 | 6290 ] 82 [ 75 [ 25 981361781 S
Marks in Mathematics | 47 | 53 58186)|62]68]|60]91]51 ]84 ,
15. FolloWing data reveals the sample of 22 pairs of observation (X,Y) drawn from large ’
- population. . L S |

14, Differentiate between correlation and regression? From following data find the Karl

X 46|61 {56]|68]58[45[50]59]45] 68 STh. -
Y 149146 143132[26]27129 147137 30143} -
X 159166]62|57|57[45(50]61155 47 51
Y|32127137(24]|43]49]48 293732 26

R e

i) Find the sample mean for each variable X and Y.

if) Which series is more consistent and why?

iif) Find the standard error of the difference of mean. - S

iv) Find the coefficient of Karl Pearson correlation. - : ‘ ’ [6]
' Hoied
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-Candidates are required to give fheir answers in their own words as far as practizable.

1. Defirie measures of central tendency and measures of variance. Following data gives the

distribution of marks of 50 students in statistics.
Marks.more than | 10. lAZ() 130
| No: of students

Compute median marks. Also compute minirium
60% student pass in the test. S

) at; least one of them will solve it
b) none of them can solve it
c) exactly two of them can solve it

NN VS

0.001, among 2000 individual

730 [ 40 ] 50 ] 60 ] 70
20110] 41

50‘45{;'35

' "-Deﬁné binomial distribution and explain the condiﬁon for Binomial distribution.

marks obtained by a pass candidate if

4, If the probability that an individual suffers a bad reaction from a certain injection‘is

a) obEéiﬁ'f;)robabilify distribution function for suffering bad reaction '

b) determine the probability that

(i) exactly3 individuals will suffer bad reaction

(ii) more than2, individuals will suffer bad reaction

5. The breakdown voltage X of randomly chosen di&ie of a particular type is knéwn tobe

normally distributed with mean 40 and
probability that the breakdown voltage. Will be

a) Between 39 and 42 Volts
b) At nost 43 Volts
c) Atleast39 Volts

OR
The distribution function for a random. yariable x is
fx)=1- eX forx =0
=0 forx<0

a) Find p(x>2)
b) Find mean and variance of the variable x.

standatd deviation 1.5 volts. What is the

(6]

problén%in’ statistics is given to thfee students A, Band C whose chances of sqlviﬁg are
o, % :gnd_ % respectively. If al] of them fry independently, what is the probability __that

o
[2+2]

[6]

tél




6. Define discréte and continuous random variable. Also describe the procedure to compute
mean and variance for both variables. [4]

7. Define standard normal distribution. Write down its properties and importance of this
distribution. , _ [4]

8. 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. _ [6]

9. What are difference between point estimation and Interval estimation? Also discuss
~ differences between estimation and Hypothesis testing. [3+3]

10. 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) (61

1. Three varieties of coal were. analyzed by four chemists and the ash-content in the
.varieties were found as follows: - ' SR

Varieties Chemists |
T 1]1213]4
! o A, |8|515]7
g / B 716i4]4
| : - C 316/5(4
« . Test whether the varieties differ, significantly in their ash-content? Test a2t 5% level of
‘ - significance: I S ' ‘
[F(;;' 0= 194, o .F(_';,_c,;) = 831]_ . . : R {6]
: 12. Write the procedure of testing of Hypothesis for single proportion. . ‘ f4]

13. The following data gives the humber of twists required to break a cerfein kind of forged
- alloy bar and percentage of alloying element A present in the metal

 [Number of twiss 417496916540 50 58] 5731134
- { Percentage of elements A | 10 | 12 1411513121314 ] 13| 12

-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 i$ 20

b) Find $9% confidence interval for the regression coefficient. [4]

14. The simple qbrrelation coefficient between fertilizer (x1) seeds (x2) and productivity (x;)
are r;2 = 0.59, rj3 = 0.46 are I3 = 0.77 calculate the partial correlation coefficient I12.3 and
multiple correlation R, 53 | B ‘ [4]




15. The samples of Eeﬁgth of life of bulbs from two companies are given below. (8]
' Company -

{ength of life (hours) X | B
500-600 110} 3 |
9 600-700 21 1 8
700-80G 16 115 ]
800-900 ;j 12 |
"~ 900-1000 (21 | 4 |
1000-1100 10 ] 5 |
- 1100-1200 2 |15 ]
1260-1300 12 113 |
—qao0a00 |19 17
1400-1 300 g {7
1500-1600 31 4
1600-1700 7 1.6 |
o 1700-1800 5 1.3 ]
- 1800-1900 4 | 2 | L
1900-2000_ | 1 ] 3 ]

a) Calculate mean jength of life of bulbs fro company A and company B
. b Calculate samapte standard deviation and sample variance for given data -
¢y Which company is bulbs are more uniform? - ' . :

SRR

g i o
¢ N
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‘ a) One from each profession.

-3, Define ~d'isc:ete>- probability distribution with suitable example. Compafevr,NﬁgaﬁVG“
. Binomial and Binomial probability distributions. S RN

A qi_;ality 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 batteriés.with slight-
* defects, what is the probabilities that the inspector’s sample will contain :

a) None of the batteries with defect

distribution and Standard Normat distribution.

Candidates are squired to give their answers in their owr words as far as practicable.
Azrempt Al questions. ‘ o

The figures in the margin indicate Full Marks.

Necessary tables are attached herewith.

“Assume suitable data if necessary.

" Yhat are measswes of central-tenilencies? Write' favorable points of each of fhem.

Calculate approximate measures of central tendency from following data; [1+2+3]
 [Wages i Re weok | Less than 35 | 35-37 | 38-40 | 41-43 [ Overd3 |
No. of wage eamed 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

b) Atleast one engineer ™

[343]

b) -Only one of the batteries with defect

'¢) Atleast two of the batteries with defect - - o is]

Write major characteristics of normal distribution. Discuss reiatica betwsen omnal -
{2+31
= 3

. ] , ‘OR -

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 2

standard deviation of 50 hours. Find the probability that a bulb burns ' '

a) Between 750 and 825 hours LT e : A

b) More than 900-hours - _ . {51
- 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 houts

A populaition consists of five numbers 2, 4, 6 and 8

a) Enumerate all possible sample of size two without replacément
b) Show that the mean of the sampling distribution of sample mean is equal to
population mean ST e

[41



67 and 83, | o | - (6}
9. - What is type ISt error? Describe the procedure of the for difference of two Mean for large .
sample. ‘ ‘ (6]

Number of errors: | 0 |.1 | 2 3{4]5
Number of pages: | 275 | 133 517141

Using chi-square test of goodness of fit, verify whether the arrivals follow a poison
. distribution at 5% level of significance. ' [6] .

' 11. Define hypothesis. Describe the procedure of festiﬁg of hypothesis of significant
. diﬂ'erence‘between two population means for large samples. -

: 4 . OR ;.
Describe the -types of " error in Hypothesis Testing. Write the procedure testing of

Hypothesis of single proportion. | [61

. 12. Write the Decision criteria in test of Hypothesis with diagram. _ ' [4]
S  13. Intrying to evaluate the effectiveness of antibiotics in killing bacteria, a research institute

. ' compiled the following information _ ' - '
+ [Aatibiotics (mg) 12115 14 [ 16 [ 17 [ 1
X _ [ Bacteria 517156]72]86]6.2 _ _
i Find strength and direction of relatiénship betweer them, R o [4]
- . 14. Differentiate between Correlation 4nd regression analysis. o c Ny 4]

47.86 | 47.14 | 40 43.57 | 52.86 | 47.86
49.29 | 49.29 |42 86 47.14 | 48.57 | 50

47.14 50,71 |52.86147.86 47.14| 70

2) Estimate average score of candidates : ‘
b) Findunbiased estimator of true standard deviation and standard error of average score
‘c) Also test for_ consistenicy of score ‘ SIRRE o R T [8]

!
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1.- Describe the various measures of central tendency. and its application. The following table

represents the marks of 100 students. : [6]
. . - N
Marks 020 120-40 | 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 1 (the least expensive), 30% are brand
2, and 20% are brand 3. Bach 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 2 randomly selected purchaser has bought a brand 1 DVD

. players that will need repair while under warranty?
b) What is the probability that a randomly selected purchaser has a DVD player that will
need repair while under warranty? L S
3. Define negative binomial distribution with its important characteristics. , S 51
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 enessuch

error is 0.005 and errors are independent from page to page, what is the probability' that

one of its 400-page novels will contain. : {51

a) Exactly one page with errors?

b) Atmost three pages with errors? . . ‘

5 'Tn a 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. ' ' (5

R | OR
The daily consumption of water in a certain place follow a gamma distribution with
parameters o =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 a random variable X is . [51
‘ F(x)=1—e‘2" for x20 , : ‘ , - . vy ,
=0 for x<0 -0 v
a) Find P(x>2) ,
b) Find mean and variance of the variable x. ! L /



7. Whatdo you mean by ¢entral limit-theorem and discuss its applications, [4]

8. An electrical firm manufactures light bulbs that have a length of life that is approximately
normally distributed with mean equal to 800 hours and standard deviation of 40 hours.
Find the probabiiity that a random sample of 16 bulbs will have an average life of (a) less

than 850 hours (b) between 750 to 900. [6]
+ 9. Define partial and multiple correlation with suitable examples. Write down the properties
‘ of partial and multiple correlation. - © (3]

B0, MRty miftariafvsed in he rofucti® 67 a synthetic fiber is stored in a place which has no

ﬁf&‘ hﬁxfpidi@&ggoﬁ?ﬁfmi. Megsufergeflts ®fiathe relative humidity in the storage place and

L mof%;ﬂré Torke® of safﬁ‘p‘?(%e oftlte ra¥ material (both in percentage) on 12 days yielded
the following results: [51
' Hunﬁdity, X 142 |35 |50 |43 [48 [62 |31 |36 [44 3% |55 |48

Moisture content, ¥ | 12 | 8 14 |9 11.116 |7 9 12 110 113 111

Verify that it is reasonable to fit a straight line. Fit the straight by the method of least
squares, ' : : ’

11. Describe the procedure of the test of significance for difference of two properties for
large sample. . . , - 5]

12, Six sample of each of four types of cereal grain grown in 2 certain region were analyzed
to determine thiamin content, resulting in the following data (mg/g): . [5]

Wheat |52 |45 60 [61 (67 |58
Barley 165 (80 |61 |75 |59 |56 : C
| Maize |58 |47 [64 |49 [60 . 5.2 - ‘ |
{Oats 83 [6.1 |78 70 |55 172 | ' : :

" Does this data suggest that at least one of the grains differ with respect to frue average
. thiamin content? Use 0.05 level of significance. B ‘

' OR .

A liquid dietary product implies in its advertising that use of the product for one month-

.tesults 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

- claim of the producer of the dietary product with the probability of a type I error set 1o
0.05? ' ' s '

(Swbieets 11 1215 14 5 T6 17 T3
[ Weight (b) | 165 [201 |195 |18 |155 143 | 150 | 187
Weight (Ib) [161 1195 [192 | 193 | 150 | 141 | 146 183

13. From the following data can you conclude that there is association between the purchase -

of brand and geographical region? - - [5]
“ Region
. Central | Eastem | Western ‘ , ‘ ,
Purchase brand = [40 55 - |45 o o
- | Do not purchase brand | 60 45 55 o ' 5
Use 5% levelvoggigyggﬁcanée. ' :
14. Two diff %ré%g ey i ~ ; -care
- 1 WO differefyf ardas ot 3 city are being considered as sites for day-care centers. Of 200
' househo!dg s‘gﬁféj}s in one'section, the proportion in which the mother worked full-time
was 0.52. i another sectién, 40% of 150 households surveyed had mothers at full time
jobs. At 0.05 level of 'signiﬁcance, is there a significant difference in the proportion of
working mothers.in thefwo 4 : : 5]

b areas of the city?




15. The entrance score of three engineering institutes are as follows: - | (8]

e et i e

Entrangs sgeees

a) Calculate mean and standard deviation for instituie A, BandC
b). Which institute-is good? :
¢) Which institue is consistent?

# kK
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Assme Suitqblé datq ifne-cessqm o

AN NN

[y

. What is Box piot and what does 1t measure? Explam the meanmg of 1ts dxfferent parts
w1th dlagram o RRPURTR TR . : ..

>
SR

A civil: enigineering momtors watEr, quahty‘by measunng the amount of suspended sohds'
in a sample of river water. Over 11 weekdays, he observed 14 12, 21, 28, 30, 63,29, 65, -
55, 19,20 snspended solids (parts per mxl]xon) -

Find'the thlrd quartile and mterpret its meamng  7 S - [3+3]

... Write sown the difference between. the sample space and sample points, dependent and
‘4 independent events. Um A containg 2 white 1 black and 3 red balls. Umn B.contzin 3
" white 2 black and 4 red balls. Um C contain 4 white 3 black and 2 red halls. One Urti is
““ choosen at random and 2 balls are arawn. They happen to be red and black. What isthe

* probability that both come from Um B. S {6]

3. What are the charactemstxcs of Bmomml Dlstnbution and how does it liffer from

i N@gaﬁva Binominal Distribution? e P
4lA C"w.h‘y contvol engineer msmcts a random sample of 4 batteries from each lot of 24 car
 batteries that is ready to shxpment If such a lot contain six batteries with shght defects.
“#hat are the probabilities that the inspector's sample will contain. , o 53

1) None of the battories with defect? - S
i) At least two of the batteries aith defe‘.,ts’f’ ST '
iii) At most three of the batteries with defects‘? ' '

5. The breakdown vol’tage X ofa randomly chosen dlode of a partlcular tyne isknown to be
normally distributed with mean 40 volts and vanance 2. 25 volts. What is the probability
that the breakdown voltage will be _ ‘ ' [5]

i) Between 39 and 42 volts
ii) Less than 44 volts
iii) More than 43 volts
OR _
The daﬂy consumpuon of electric power in a certain city follow a gamma distribution
with o =2 and P = 3. If the power plant of this city has daily capacity of 12 million

kilowatt hours, what is the probablhty that this power supply will be madequau?.= on any
given day?



A college profésso‘r never finishes his lecture before the bell rihgé to end the .périod\ and

- always finishes his Jectures within one minute after the bell rings. Let X = the time which

elapses between the fus} aad the emd of thes lecture. Sppose that the p.d.f of X 1s
£(x)=kx? 0 <x <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 Limjt Theorem. The amount of impurity in a batch of a certain chemical

product is a Tandom variable with mean value 4.0 gm and standard deviation 1.5 gm. If

‘5Qbatches are independently prepared, what is the pgobability 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 poptﬂétion
cc_insis’té ‘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

10,

12.

Find! - |
i) lfli'artial correlation between X; and X; eliminating the effect of Xz
“{i) Multiple correlation between Xy, X2 and X3 assuming X3 as dependent
1.

meart. :

What are the two ;cegression coefficients and what do they represent when these two will
be same? Write any three properties of regression coefficient.

A sagmple of 8 yalues of three variables X, X2 and X3 were qbftained as

%, =360 TXp=64 - $X;=48
TXE=17172 T X/ =546 - | £X5" =320

LZ X K, =2845 tZXl X; = 2269 T X, X3 =396

Discuss difference between estimation and hypothesis test of significance of pbpulatioﬂ
66.3 62’_2_1 649 {619 643 | 647 {651 1-64.5 | 68.4 632 } )

Find 99% Edhﬁdénce interval for true hardﬁess of magnesium alloy.

An examination was given t0 50 students at college A and 60 students at college B. Ata

. mean grade w2275 W 1 standard deviation of 2. At B mean grads-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 a= 0.05? '

OR

. Three -randomly selected groups of chickens are fed on three different diets. Each group

.

y consists of five chickens. Their weight gains during a specified period of time are as

follows:

[Dietl |4 [4 |

‘IDietll |3 |4
Dietill (6 17

» Te;sfc the hﬁo@heéis.that mean gains of weight due 0 the three diets are equal.

5]

(5]

6]

[5]
(5}

(6]



13. A random sample of smokers was obiained and each individual was classified both with
respect to gender and with respect to the age at which he/she first started smoking.

Ace Gender
g Male | Female .
<16 25 10
16-17 |24 32
18-20 |28 17
>20 19 34

Céﬁy out a test of hypotheses to decide whether there might be an association:between

gender and the age at which an _individuall first smokes?

14. Explain the concept of (i) point estimation and (i) 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.

15. Following multiple box  plots shows the
- Comment on the relationships between

. present those-4 plants.

120 -

:

L1

qilality index at 4 manufacturing plants.
quality at different plants and the variabﬂity

60 —
;0 Planf1 Plant2 Plantd Plant4

Plant -

L

(5]

(51

77
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1. 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 apd 2
respectively. At the time of checking it was found that one item 8 was incorrect. Calculate

the mean and standard deviation if: (i) the wrong item is omitted (i) itis replaced by 12.

TFull Marks 180 |

e}

2. Define conditional probability. Ar assembly plant receives its voltage 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 voliage regulators ffom A, 80% of these from B,
and 65% these from C perform according to specifications. What is the probability that

i) Anyone voltage regulator'received by the plant will perform zecording to :
specifications . o '
i) A voltage regulator that perform according to specification came ﬁom B

LI

Wiite the differences and gimilarities _be_twsgl__]%zﬂnomal and Negative Binomial
Distribution. , : ‘

g

{2431

4. In certain factory turning out optical lenses, there is a small change, 1/500 for any lessto |

be defective. The lenses are supplied in packets of 10 each. Whet is the p;ol:abi}ity thata
packet will contain : : o

1) No defective lens
ii) At least one defective lenses
iii) At most two defective lenses

OR

... . Define mathematical expectation of a diScrete» random vastiable. A probability
 distribution is given. ‘ .

X=x o |1
X=x) | 026 025
Find (a) P(X 2 4); (0) p(0 < X <4),(c) meah and variance of X

5. Define standard normeal distribution. Give the condition for normal approximation of
Poisson distribution. g ,

The mean inside diameter of a sample of 200 washers produced by 2 machine is 0.502 cm
and the standard deviation as 0.005 cm. The purpose for these washers are interned aliows
a maximum tolerance in the diameter of 0.496 to 0.508 cm,” otherwise the washers arc
considered defective. Determine the percentage of defective washers produced by the
machine. Assume the diameter is pormally distributed. .

o

What de 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 mean, if
© sample is taken from finite population? :

.~

— ‘_______,____________‘_______'“____,________‘_,_,

BY

. 151

15

{51



8. Define the Central;”Limit Theorem. A sample ‘of 100 mqbile battery 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 normally distributed by using Central”
Limit Theorem what percentage of battery cells expecied to have Averagq life?

1) More than 15 months (1) Less than 9 months

9. Define partial and multiple correlations with eXampI‘és. Write down the. properties of
partial and multiple correlation. Ll : o

- 10. An article in wear (Vol.152,1992, pp. 171-1 81) 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). - ' S
[y 1240 [181 [193 |135 172 110 F113 75, J90a
[x |16 194 [155 200 [220 1355 1436 [40.5 |33.0

i) Fit the sample linear regression model using least
ii) Predict fretting wear when viscosity x =30

11. Describe the procedure of the test of significance for difference of two population mean
for large sample. ‘ L : '

12. Ten objects were chosen at random from the large papulation and their weights were
found to be in grams 63, 63, 64, 65, 66, 69, 65, 68.1, 64.5. In the light of above data,. .

discuss the suggestion that the mean weighit in the population is 65 gm. Use ¢ =0:05. sy

13. Define chi-square distribution. From the ‘following data can you conclude that there is

- association between' the ‘purchase of: brand . and :gebgraphical region? (Use 5% level of

0 14 In a- ostal survey of 500 households, . 330 said that they thoueht they were teing
p y A Pt § < o .

overcharged for the publi ¢ services within their avpa

d{or the population proportion, p, of
reazgzed for public services within their

1) Caleulate an approximate 99% confidercs
~ households who thought they were being :
 area. : o oyt ,
1i),, Estimate the size of -sample required to estimate the value of p to be within 99%
confidence limits of +0.025, Ce e T '

15. Following data gives the sample records of numEez_‘ of passenger take ticket zt the counter .

of Bus during one hour period.

2] s8] 2] 3| & 57| 25| as| 23] 37

641 .58 46| 60.] 29| 45| 63 364 .26 58}
60/ 26} 58 ‘581291 43| sat.aetacl 2]
52| 43| 45| 31| 45| 39| 351 38l 30 60
58| 42| 54| 62 52| 42 65] 58| 514 604
53] 451 31| 53| 22/ 33 51f 52} 47| .59
© Find the . ' .

Samgle mean of Nurber of passenger ~ o

fi.- Sample Staridard-dev fation and Coefficient of variation,

© L Standard error of the sample mean, - .

Civ. _Find the 95% and 99% confidence fimit of sample mean

B3]

(3]

[51

[5]

[

(5]

o significance). - 3 :
. . - . r‘ " T chion . . S S e L
o i Central | Easstern | Western ' ‘
.| Purchare brand | 40 55 45 -
Do not purckase brand |60 . [45 135

=
L]
o eend

(8]
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Attempt Ail questions. :

figures ir the margin indicate Full M. arks.

essary iables are griachrd hergwitin.

“desume suitable data if necessary.

e

Th

. 1. In two companies A and B engaged in similar type of industry, the average weeldy wage
and standard deviation are given below: S R ‘

161

'

Average weekly wage (Rs)
.| Standard deviation
| : No. of wage earners
i) Which company pays larger amount as weekly wags? : ) :
if) Which company show greater variability in the distribution weekly wages? o
iii) What 1s the mean and standard deviation of all the workers in two companies taken .
together? s

State the law multiplication of probability. An Electronics company has an engineering
_',;_:positi(')p“open.’ The Probability that an applicant is capable is 0.7. Each applicant is given

written test and oral examination. A capable applicant paess with Probability 0.2, while -~ .
- an incapable applicant passes with Probability of 0.4. Find () the prodabis £ i C
" applicant passes the test (b) the probability that the applicant is capable given he/she
" “passes the test. : L T :

3. Define negative Binominal Distribution. If 2 boy is throwing stone 2t a targetmﬁi iy the

" probability that his 10% throw is his 5™ hit, if the probability of hitting tlie target at a1y
et e 006, Alde find the meen and variance of random varigble. o S

4. Define hypergeometric prpbability distribution with ai example. 13EsGios {he pondiuone
for the binomial approximation to hypergeometric distribution? - 51

. Let X denote the amount of time for which 7 horlk on two hour Teserve at a college library

is checked out by a randomly selected student and suppose tt A nas dopsity function, [si -

f(0)=1/2%, 0<x<2 - ' N
=0 » votherwise ,

Catoulate PX<1) and P0.5£X 515)

Define continuous random variable with suitable example. Describe the properties of

h

a

probability density function and d;stributlon function.

7. State Central limit theorem ‘with an example. Explain why it is important in engineering
field? : : - B £

8. .A pbpulation consists of the four number 2,8,14,20 . . [5]

(5]

i) Write down all possible samplé size of two without replacement
i) Verify that the population mean is equal to the ‘mean of the sample mean
jij) Calculate ilie standard error of the sampling distribution of the sample mean

9. Define Karl Person coefficient of Correlaﬁon and coefficient of determination. What it is
input in analysis. o

[5]



e e e

10. A house survey on monthly expenditure op food yield foﬂovying data: X
Monthly expenditure (100 Rs.) 25130 [35 T40 |
Monthly income (1000 Rs.) 7 16 16 |5 |
Size of the family 710 |8 711 J4 |

Obtain the multiple correlation coefficient.

esearch on voltage supply by Ba Hries supplied by two éomﬁalﬁes. Both-

11. There was a r
- company claims that same, But researcher suspects that there is significance difference
" between mean voltages between two éompam'es;Tc test this, she selected independent
samples from both company and in lab test the regyt were as.follows: ’

| [Mean | Sample Standard deviation
Company A m 03v.
Company B [10_[3.15V |

Test the researcher suspect was correct at 5% level of significance.

12. Shyam and Co. produces three varicties of certain product: delusce, find and ordinary, A
Tecent market survey js conducted for preference of products, The preference was found
as follow: o ' '

Production

15 18

12 20 [16

‘ ‘ [ Ordinary 16 |18 |16 | 17 o ‘

¢.:.:Is there.a. signiﬁcaat.differf:nce'i.z}f’fhe jarefﬁrenca of products test it using ANGVA test.
Use o =5%. . ool : . : '

Product
Deluxe

i]

S OR ; |
- The following are the average weekly losses of wiorker hours due to. zceidents in 10

| Ty ,hzdush'ial.plan-before.and;z{ftgezj;-c.,certamsafety pfogram'-was.put_into operation: - -

~ [Before 55“'73'_;[546"'124 133 157 183 134 [26 |17
| After |36 iso 44 (119 135 51 [77 |20 124 111

Use the 0.05 level of significance to test whether the safety program is effective.

13. Define critical valne, A manufacturer claimed: that at least 95% of the. water pumps

N 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 claim of the manufactures?. (c:=0.01) _

14. Describe the Hypothesis testing procedure of Chi—sqdafe t_ést' of independence for
2x2 table. - : ' R . : ) L |

-13. The following table shows the number of hours 45 hospital patients slept following the
administration ofa certain anesthetic, . ' o e _

[« T8 173 ]
1 - 113 [10 |4 |
4 3 12 |3 ]

3 )4 5 |5

- 3 T 4 717 Tt J& ]
&) Find sample mean, sample vadancs and sample standard deviation
b) Compare a value that measures the amount of variability relative to the value of mean

L2

5]

- [5]
81
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. . o 2

The figures in the margin indicate Full Marks.

Necessary.tablzs are sttached. herewith.

Assume suitable data if necessary.

Two different sections of a statistics class take the same quiz and the scores are recofd_ed
below: : : ' ‘
a) Find the range and standard deviation for each section

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? .. - : o . _
d) What do the standard deviation values lead you to conclude about the variation in two

sections?" : _

Sectionl ] 120 | 20 | 20 |20 | 20 20 1 20 | 20 | 20 | 20
Section2 | 2| 3 [ 41516 1411516117 | 18119
Define depende'nt and independent events with sujtable examples: The independent
probabilities that the three sections of a costing department will encounter & computer error. -

[6] -

a_ré 02,03 and 0.1 per week respectively. What is the probability that there would be: - [6]

i) At least one computer error per week
ne and only one computer error per week

. Write - the differences and similarities “between Binominal and Negative B_ihcm,inal .

A ‘quality control e'ngineef' mspects a rﬁn{idjm';sar'qblé 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 inspepfcdrf_s"sar'r}pl'e"_w‘iI_I contain: - 5]
3) None of the batteries with defect? RO |
ii) At least two of the batteries with defects?
ili) At most three of the batteries with defect? _
" A'random variable Xhas 'the:"fo_llow_irji;g ]")roba_bi]ityf'density function as: s N 1

fix®(4-x 2,0<.£<‘i
)= GRS
{0, otherwise -

Find the value of k, using this.value of k find raean and variance of distribution. - _
_The breakdown voltage X of a randomly chosen ‘diode' of a particular type is known to be

normally distributed with mean 40 volts and variance 2.25 volts. What is the probability that
 the breakdown voltage will be: . o o : » 5]

i) Between 39 and 42 y'o[ts '

i) Less than 44 volts

ii{) More than 43 volts :

' ‘ -OR -

The deily consumption of electric power in a certain city follow a gamma distribution with
"o =2 ond B = 3. If the power plant of this city has daily capacity of 12 million kilowatt

hours, what is the prebability that this power supply will be inadequate on any given day?



: A,l 0. The following data gives the number of ’tV\‘/ists required to break a certe;fn kind of forged alloy

T e et St e 18 o g e s - e e e e . . %

7. State central limit theorem. An electrical firm manufactures light bulbs that havs a length of

life that is approximately normally distributed with mean equal to 800 hours and standard

. -deviation of 4 hours. Find the probability that a random sample of 16 bulbs will have an
average life of less than 12775. hours. I 1}

8. What do you mean by sampling distribution of a sample mean and its standard Error? What
would be the variance of sampling distribution. of mean if sample is taken from finite
population? -

; 9. Define partial and multiple correlation with suitable examples. Write down the properties of
partial and multiple correlation. : S ‘

]

ba’;_and percentage of alloying element A present invthe; metal.

| Number of twists 41 149 [69 165 [40 |50 138 157 31 ]3s

‘| Percentage of element A | 10 [12 14 | 15 II3 12 113 |14 |13 |12
. 1) “Fit the fegreésion.'equaﬁon of number of twists on percentage of element A. Determine

the predicted number of twists required to break an alloy when percentage of element

is20. : - :
- ii) Find 99% confidence interval for the regression coefficient (i.e.slope) . .:

~1l.Ina cé,ftélin]factory, there are two independent processes fna_nufacturing the same item. The

- Average weight in a sample of 250 items produced from one process is found to be 120 gram

~of 12 ‘gram, whil e the corresponding ﬁ‘gu'res ‘in yé"sampfle‘ of 400 - )

tems from :ﬂlé"‘bthen~prOCcssi'a:e., 124-and 14 respectively: T est whether the two mean weights.
- differ significantly or not at 5 percent level of significance. ‘ o

7" operators are recorded as ‘b‘elb_w;‘; 3 | |
R N S R U s e
ERSN SR ETNEE

Operators are significant. Use o0 = 5% _-

o Using ANOVA test whether the difference in _@v‘éfagﬁ'v,}ﬁf@duqti\'{ity due to the difference in . -

OR

Define conﬁdencé Tevel and signfﬁéanpe. level. A 'compéﬁy claims that- its light bu!b.s ‘ai:e‘ -
- superior to those of its main competitor. If a study showed that 4 sample of 40 of its bulbs has

" mean lifetime of 647 houts of continuous use with standard deviation of 27 hour. While a

sample of 40 bulbs made by its main competitor had méan lifetime of 638 hours of

~ Of significance? = = .. RN AR S,

i “continuous use with standard_devigtion of 31 hours! Dogs this substantiate glaimﬂatﬁ_]%lpyel Lt

13. Write down the steps for: testing hypothesis oﬁ d‘ifferencéf between two population -
proportions for the large sample size. : ' .

14. 1072 students were classified according to their intelligence and economic conditions. Test

whether there is any association between intelligence and economic condition. ‘ - [6]

Economic Cordition | - . Intelligence :
L Excellent | Good | Mediocre | Dull -

| Good 1@ T199 [ s 82
[ Notgood . 81 | 185 T 190 106 |

[3+1]

(51

S 51
" :12. Three trained . operators work on’ p}_r’bduction_;ofr new '-prod_uc;t.’ The producgivifY" of the

o

[5]
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. ‘ . : o :
The figures in the margin indicate Full Marks.

Necessary tables are attached herewith.

Assume suitable data if necessary. S

Whet is absolute and relative Mzasure of Dispersion? Construct 2 Box plot from the

 following data of marks of students as: ;
: Marks 710-20 | 20-30 *30-40 | 40-30 50-60 | -
No. of students 2 -1 [ 22 | 13 74 '.
State the law of addition of probability. In a training, the 70% of persons achicvex_i-zi

rating of Satisfactory. Of those as rated as: Satisfactory, 80% had Acceptable Scores on .

the personality test. Of those rated as Unsatisfactory, 35 o, had Acceptable Scores. Find
: the_,-probabﬂﬁy that an -applicant would be a'Satisfactory_,xrainee: given the Acceptable
scores on personality test. - ' L o e

" Define Negative bivomial distribution with its important characteri stics.

_ A_;partiaﬂarly long traffic light on your morning-éommute is green 20% of the time that -
“you approach it. Assume that ¢ach morning represents as independent trial. - 0 o
i) Z'Over'ﬁwi_/e"mbfrﬁngs;‘Wﬁé{ris ’th&:ifxobabilit_y.ithat%ifhe light is green on exactly one day?

‘i) Over 20-mormings, 'Whatz:js thé’prgbability that thelight is -gree;;-qﬂ .exac'f‘.lytfo‘u_r_days? o

Xis -

The distribution function for a random Veriab!
.,'F(x)=.1;§fi‘ forxzo " o
Tl frx<0 e

) FndPX>2)
if) Find mean and variance of the variable X.

Define Standard Normal, D1str1but1on with thexr reépectixﬁg_pfobgbﬂiﬁj density function -

 and describe its properties. .

A 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 = weat
- yolume (10 cubic,millimetets). T R T T o

Ty ] 240 | 181 | 193 5 T 72 a0 [ 13 | 75 | 9%
x| 1.6 | 94 | 155 200 | 220 | 355 (430 [ 405 | 33.0 |

' 7§) Fit the simple linear regression model using least

ii) Predict fretting wear when viscosity x = 30
What are the two regression coefficients and what do they represent? Write the propesties
.of regression coefficient. o : '

o

51

S

Define Central Limit Theorem. An electronics company manufactures resistors that have

a mean resistance of 100 ohms and a standard deviation of 10 ohms. The distribution of
resistance is normal. Find the probability that a random sample of 25 resistors will have
an average resistance less than 95 ohms. : ~ :

(5]



10.

1L

12,

- four areas at the 0. 05 IeveI of sxgmﬁcance? -

3

l‘ .
Define standard errof of sample mean. A population consist of the four numbers 12, 19,
13, 16. o .

i) Write down all possible sample size of two without replacement.
i) Find standard error of the sample mean. -

Describe the procedure of the test of 31gmﬁcance fo"r difference of two popu’lation mean
for large sample.

In the investigation of a citizens' committee complamt about the avallabﬂlty of ﬁre '

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..

o lAreal [ 7556 8] -
Area2 | 1 [ 4] 3|1 5.
Area3 | 71918178
| Aread |4 16137 ;5

Do these data provide sufficient evidence to mdlcate a dxfference in mean dlstance for the

OR.

 The diameter of steel rods manufachned on two dlfferent extrusmn maclunes is bemg

15.

investigated. Two random samples of sizes n = 15-and n; =17 are selected and the
 sample. means and sample. varianges arel;‘xl —8.',73'.5 e ,ar 3
+ respecti vely Assume that  ¢? —crz ¢ and:tha th d
S dlstnbuuop Is there. ewdence to. support the c]axm that the two ach:l
Ut with dxfferent mean dwmeters? Useoz = ng at |

*s?%urﬂw e ay ;speea xmu

Use 5% level of sxgmﬁc_

The folIOWmcr Lable shows the number of hours

adrumstratmn of a certain anesthetic, e T
17 1101121 4 | 817131 8 5
12 1 11 3 8 |1 1113101 4
4 5 5181 7 7 31 2 3
’ L8 1Bl {71713 471575
L3 11 [ 4777111 %

1) Find samp}e mmean, sample variance and sample staridard deviation.
if) ompute a value that measures the amount of Vanabu*v re.,-.a*ave to the value of mean.

Rt

51

51

[5}
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. S

The figures in the margin indicate Full Marks. -

Necessary tables are attached herewith.

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 0-20 | 20-40 | 40-60 [ 60-80 | 80-100 |
No. of Students | 14 | 2 | 27 ? 15 |

If the mode value is'58, find the missing frequencies and the mean of all 100 students.

2.

Define multiplication law':--of"probabi]ity -for depé;ﬁdent and independént_eventslwith

suitable examples. The independent ’probabilitiesthat the three sections of a costing

- department will.encounter.a computer error 0.2, 0.3 and 0.1 per week respectively. What

7.
8.

10.

is the probability that there would be:
i) At least one computer error per week?
ii) One and only one computer €rror pet week?

Define Negative binomial distribution with an exa_rf_lplc. How does the negative binomial

distribution differ from binomial distribution?

warranty. If the probability is 1/1 200 that any one will fail during the given year, find the
probability: ‘ . :
i) ‘That exactly 3 generators will fail during the given year?
ii) Thatbetween 2 and 6 are fail during the given year?

5

Hi

Poisson distribution.

The breakdown voltage X of 2 randomly chosen diode of a particular type is known 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

if) . Between 40 and 43 volts

ili) Less than 44 volts ,
. OR

A probability density function is given by f(x)=Ax (6-x)* for 0<x <6
i) Find the value of A R _ ' :
if) Find the mean and variance of this distribution.

Define sampling distribution of proportion with example. v ,
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. o

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 41 149 169 165 |40 [50 |58 |57 |31 36 |
12 |

Percentage of element A | 10 12 114 |15 113 [12 |13 (14 |13

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. - '

A hegvy,méchinery manufacturer has 3840 large éenerators in the field that are under:

ool |

Define the standard normal distribution. Give the condition for normal approxiii’;}atiqg:ot%; i
| N 23

(6]

[6]

[2+3]

(3]

“



11. The mean weight loss of n = 16 grinding balls after a certain length of time iﬁvmill 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.

12. Four trained operators works on production of new product. The productivity of the
Operators are recorded as below:

| Operators | Production
1 1012714716
| 2 12 |11 ].13.]16.
| 3 14 [ 1512111
4 16 |10 | 17 |17

Using ANOVA, test whether the difference in average pr_Odu'ctivity due to tile difference

In operators are significant. Use a=5% =
~ © "OR . R :

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; -

| Before | 45 | 73 | 46 | 134 33 157187134267 17
|_After | 36 | 60 44 | 119 |35 [ 51077 [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 manufacturer 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

manufacturer. Hence, to test the claim, the manager examined a sample of 250 cables

<. supplied last month and found that 228 cables as per the specifications. Can you conclude
at the:production manager-is right4o .zdou/bt onthe claim of the manufacturer? ‘(QL#O.O D

Define chi-square distribution, A book ;:éontailﬁhg 500 pages was f'thoroughly checked.
. The distribution of number of error pagewas given belowas: , R

3 1 [ 2737453

B 138175171471 T

o Using chi-square test of goodness of fit, verify whether the arrivals follow a Poisson

 distribution at 5% level of significance. ' '

15, The sample of length of life of bulbs from two companies are bgivven below: "

Number of errors ' | 0
... | Number of pages | 275

- | Length of Life (hours) Company
T T ' A|B
: 500-600 10 | 3
600-700 21| 8

700-800 - 6 |15

| 800-900 8 |12
___900-1000 21 | 4
1000-1100 - 10] 5

1100-1200 2 |15

1200-1300 12 |13
, 1300-1400 1917
i 1400-1500 9 (7
| 1500-1600 314
{ 1600-1700 1716
[ 1700-1800 513
| 1800-1900 4 12

| 1900-2000 1 {34

i) Calculate mean Iengﬂx of Iife‘o}f bulbs for Company A and Company B.
i) Calculate sample standard deviation andsgit le variance for given data, .-

iil) Which Company’s bulbs are more uniforms
LE 3

[4]

{61

(3]

18]

'35 .
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hfg'cessa_rug@lis are.attached herewith.

Assume suitable data if necessary.

Calculate the standard deviation from the following data regarding marks obtained by
studentsinatest: R '

Marks: TT 273145 161 7]819]
No. of Students | 32 | 41 ‘57 08 | 123 | 83 | 46 | 17 3
What will be the value of standard deviation if the_m’érks obtained by each of the students
are increased by one? i

State Baye’s theorem. A manufacturer of air-conditioning units purchases 70% of its
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 company C’s thermostats are likely to be defective. An air-conditioning unit
randomly selected from this manufacturer’s production line was found to have a defective
thermostat. Find the probability that company A supplied the defective thermostat. C[2+4]

Write the differences and similarities between Binomial probability Distribution and:
Negative Binomial Probability distribution. , Lo T
The number of accident in 4 year attributes to taxi drivers in a city fol]owé‘f;ﬁPoissonj_ ,
distribution with mean 3. Out of 1000 taxi driver, find the approximately the ntimber of

[3+3]

[2+3]

(5]

i) No accidentsina year _ ’

ii) More than 3 accident inayear . .

Define normal distribution. Give the condition for normal approximation of Binomial
 distribution and Poisson distribution. R :

The time required to assemble a piece of machinery is arandom variable having

approximately a normal dist ibution with mean 12.9 minutes and-standard deviation of 2

mminutes. What are the probabilities that the assembly of a piece of machinery of this kind
- will take (2) at least 11.5 minutes.(b) between 11.0 to 14.8 minutes? o [4]

‘ | OR '
The probability density function given by
© f(x)=cx’0<x<3 S
0, Otherwise

i) Find the value constant C?

ii) Compute P(1<x<2)

iii) Find the distribution function

What do mean by central limit theorem? Write its applications. -14]

The lifetime of 2 certain brand of an electric bulb may be considered a random variable

with mean 1200 hours and standard deviation 150 hours. Using central limit theorem, find

the probability that the sample mean of the lifetime with a sample of size 36, is between

1100 hours and 1300 hours. | 4]

[el




9. Define partial correlation and multiple correlations with suitable examples, Write two

properties of each.

10. Observation on the yield of a chemical reaction tal{en at various. temperamres was

recorded as follows:

X(°C) [150 150

200

250

250 1300 [150

Y% 754 1812

'85.5

89

+90.5 [96.7 [754

Fit a simple linear regression and estimate value of yield at 200°C

11. An analysis for pH (acxhty) in an random. sample of water from 40 ramfalls showed that .

-—iﬂ

mean is 6.7 and s.d. is 0.5. Find a 99% confidence mterval for the mean pH in rainfails.

12. As a part of investigation of the collapse of the roof of building, a testing 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

‘Posmonl E 90 32, 79 98 83, 91
Position 2 105 89, 93 104 89, 95, 86
Position 3 : 83 89, 80,94

Perform an ANOVA to test at the 0. 05 level of slgmﬁcance whether the dlfference among o
the sample; means at the three positions aré szgmﬁcant ‘ RS TR

The following are the average weekly losses of worker-hours due to. acmdents in 10 ‘

- OR

- industrial plants before and after a certain safety program was put into operation:

45 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 lcvel of SIgn1ﬁcance to test whether the .

o vthe followmg table

- -satety program is effectlve _. / : e
. The results of polls conducted two weelcs and four weeks before an elecnon are -zhown in
- Two Weeks Four weeks- .
before election before electlon

[ For republican candidate 79 91 .
For democratic candidate - 84 66 :
Undecided 37 437

. Usethe 0.05 level of sxgmﬁcance to test whethcr there has been' hange 1n mzon durmg o =
- the 2 weeks between the polls, - e BRI S
14, A manufhcturer of submersxble pumps clalms that at most 3 ]

within the first 5 years of operation. If a random sample-of 12076 thesefp
© 47 which required repairs within the first'5 years, test the aall hypothe51s P

the alternative hypothesis P > 0.30 at the 0.05 level of sxgmﬁcance o e

~ apreschool. :
38 140 |30 {35 [39
147 135 134 143 |41
32 |34 |41 [30 |46
155 |39 |33 {32 |32
42 150 |37 |39 |33
40 148 (36 |31 |36
36 |41 143 |48 (40
35140 (30 |46 |37
45 142 141 [36 |50
45 |38 |46 {36 31

a) Fmd sample mean, sample variance and sample standard dovxaﬁon

b) Compute a value that measures

the: ¢

{ anabﬂxty re;atwe to the Value of mean

Ul

5

of ihe pumps roq‘iiire’ .

15, The following data are the ages (in months) at whichn = 50 chlldren”wer ; fi st enrolled in e
S

DS A R T SR

RO ENEEREE © Fum
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v Candidates are required to give their answers in their own words as far a5 practicable.
v Attempt Al questions.

v The figures in the margin indicate Full Marks.

v’ Necessarvtables are attached herewiih.

v 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. Tf 10 marks are added for each student, what
will be mean and standard deviation? : _ : 3+3]

2. Distinguish between mutually exclusive and equally likely events with examples. What is '
ihe use of Bayes theorem in theory of probability? In a college 45% students belong to
Civil, 30% Electronics and remaining to other faculties. The probability of being top is

5%, 4% and 2% respectively In civil, electronics and others. If this year's result is
published, what is the probability that the topper is form electronics? [6]

3. Define poisson probability Distribution. Write the conditions for poisson approxifiation

to Binomial Distribution. : [2+3].

_ 4;. A quality control engineers inspects a random sample of 3 batteries from each lot of 24
car Qatteriﬁés 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) None of the batteries with defect? -

i) Only ons of the batteries with defect?

iif) At least two of the batteries with defect?

5]

Define standard normal distribution with area property. 3 [6}
" .6. The marks obtained by IOE students in statistics are 50 on average with variance 16. If

5000 students have given the exam, find the following: : P L3

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
library is checked out by 2 randomly selected students, and suppose that X has density
function f(x)=kx,0<x<2 _ : ‘
0, otherwise -

a) Find the value ofk

b) Calculate P(X < 1)

c) Calculate P(0.5< X <1.5)

d) Calculate P(1.5< X)

7. Define sampling distribution of mean. v [41
Define Central Limit Theorem. In 2 sample of 16 observations from a normal distribution
with mean of 150 and a variance of 256, what is (a) P.(—}Z <160)(b) P(E >142) [2+4]

"9, What is the difference between correlation and regression? Plot the sample regression line
of Y on X. ' '

- [Speedx 30 | 40 | 50 | 60 | 70
[Stopping distance y | 160 (7240 | 330 | 435 | 500

o0

[2+4]




- 10. What do you mean by comelation 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

i
wheat, each growth on 4 plots and state if the variety. differences are significant. Use

e =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 -

(in millions of calories per ton) of specimens of coal from two mines:

[ Mine T | 8260 | 8130 [ 8350 [ 8070 | 8340 | -
| Mine2 | 7950 | 7890 | 7900 | 8140 | 7920 | 7840

. Use the 0.0] level of significance to test whether the difference between means of these
-two samples is significant, : R '

The following random samples are meaéurement of the heat producing  capacity

-« relationship between interest in engineering and ability in computer?

o SRR | Interest in-Enéin’eering Low :J.Average . High -
" Ability in computer wfgnw 6 12 .| 32 s
' | Average - 133 ] 6 |18 |

15. The following table shows the number of hours 45 hospital patients slept following the

administration of a certain anesthetic,
T 0T T4 T8 [7 73 T3 5
PRI I3 T8 T (1304 -
41558713 71312713
BB 1717 3] 45 s
3 1 117 )10 417

(4]

4]

6]

[51
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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) With block diagram, describe characteristics of data logger. (4]
b) Differentiate analog and digital system. [2]
a) Explain the measurement of inductance using Maxwell’s Bridge. [5]

b) A voltmeter whose accuracy is 2% of the full-scale reading is used on its 0-50V scale.
It is used to measure a voltage of 15V and 42V. Calculate the possible error of both

readings and comment on your answer. 3]
What is inverse transducer? Explain the working principle of Linear Variable Differential
Transformer (LVDT) with neat diagram. 71
Explain different PC interfacing techniques. [4]

5 The 8255A PPI is mapped with 8085 microprocessors in mode 0. The address captured

10.

11.
12.

13.

by the 8255A card is 4004H to 4007H. Input is taken from switches from part A and port
C upper and displayed at port B and Port C lower. Find the port address of each port.

Draw an interfacing circuit. Write a program for the given operation. [1+3+3+2]
What are the different errors in serial transmission? Explain in brief. Explain how data
communication can exist between two computers using RS 232. [3+5]
Explain the working of R-2R ladder type DAC with example. [5]
What are the different noise coupling mechanism? Explain how they affect the circuit and
what are the remedial approach. [5]
Write an importance of decoupling, ground bounce, cross talk and impedance matching in
designing circuit. [5]
List the general rules for component placement. Explain how can you eliminate the
crosstalk effect in the circuit. [5]
What is software reliability? Compare waterfall and prototyping model. [2+3]
Explain the working principle of energy meter and show that number of revolutions is
directly proportional to energy consumption. [51

Describe the different processing plants that you have studied in your case study. With
neat and clean diagram, explain how the further improvement of these plants can improve
the performance of the overall system. [8]

L2
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Assume suitable data if necessary.

. What is an instrumentation system? Explain v'arious components of a measurement

system with the help of a block diagram, : [1+3]

. When are Maxwell’s brldge and Hay’s. Bndge used‘? thh AC bndge is used for the

measurement of capacuance‘? Also, derive its balanced cond1t1on o [6]
D1fferenuate between sensors and actuators; A stram gauge is bonded toa beam that is16

- cm long and has a cross-secuonal area of 4 cm®, The unstrained resistance of the strain
- gauge is 300Q and the gauge factor is 2. There is a change in resistance of 0.015Q on the

-application of load. If the modulus of elasticity for steel is 207 GN/m?, calculate the

‘ ~ amount of force applied on the beam and the change in length the steel beam o [2H4] |
4. Differentiate between open loop system and closed loop system wﬂih examples o 4]
5. What is the control word format for MODE2 programmmg‘? Explam the 1nput and output
-operation in MODE 1 W1th proper ‘ummg dlacrram and control 51gnals s [2+6].
How is USB d1fferent than OTG? Justify the statement “USB offers great expandablh‘cy”
- with proper examples and dlagrams i = o [2+6]
. Explam the errors assoclated w1th ADC and DAC S SR T 51
8. Isdata storage, data backup and. data archwmg the same thmg‘? Explaln w1th examples FI 4]
, 9, ‘What is electrostatic dlscharge‘? ‘What- gmdehnes can be adopted for protecuon against
. ESD? , R o o [246]
- 10. What is fault tolerance? What are the approaches to fault 'tolerance‘7 o 5 [5]
‘11 What is a decouphng capacitor and a bypass capacztor? If you are de31gmng a low
| frequency circuit, what kind of grounding method will you prefer and why') : f i [2+2]
- 12. ‘What is a good programming practice? Explain in brlef L k [5]
13. Explain the working of frequency meter. | | : L [5]

14, In your case study, what are the problems you indentified in the current plant/process
- Give recomrﬁendauons/suggestxons from your side and draw the block dlagram of the

proposed system. | - . ‘ 18
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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 Measurement and Measurement System.
b) What are the characteristics of Bluetooth communication?

a) A voltmeter whose accuracy is 2% of the full- scale reading is used on its 0-50V
scale. It is used to measure a voltage of 15 V and 42V. Calculate the possible error of
both readings. Comment on your answer.

b) Describe the measurement of inductance using Maxwell Bridge.

What is the loading effect of the potentiometer? Show that the error will be maximum:
when the potentiometer slider is at potentiometer’s midpoint.

Draw and explain the block diagram of the closed- loop m1croprocessor-based
instrumentation system.

Assume that your group has decided to make microprocessor based instrumentation
system for a cookies factory using an 8255 PPI card at base address 6000H in memory
mapped I/Q mode for controlling purpose. You need to measure 3 temperature points and
1 pressure point. :

a) List out collected documents and components.

b) List out different signals you need to drive and or can be directly connected to your
mterfacmg circuit.

¢) Draw minimum mapping circuit for above system.

d) What are addresses captured by your card? Generate the control word for the system.

e) Write a program module for measuring temperature and control if the temperature is

3]
(3]

[3]
(5]
[8]

[4]

not in the range. Assume suitable data if necessary. T [1+142+143]

What do you understand by bit rate and baud rate? How can we exchange data between
two Data terminal equipment using Rs232 serial interface?

Describe the successive approximation method of analog to d1g1ta1 (A/D) conversmn
taking an example of a 4-bit converter with a full range of 5V and input of 3.225V.

What are the different noise coupling mechamsm? How can you reduce the conductive
noise coupling?

Explain how we can avoid many failures that may occur on the circuit by using careful
design, testable function and redundant architecture.

What is trace density? How can you reduce crosstalk while routing signal traces in a
PCB?

A software company is planning to build new software useful for educational institutes to
improve online teaching and learning activities. Which software development model do
you suggest for them? Explain the procedure, advantages and limitations of the
recommended software development model.

Explain in details about ferrodynamic type frequency meter.

Explain the existing instrumentation system of the industry involved in your case study.
What was your recommendation for further improvement of the system? What are the

advantages and limitations of the recommended system?
ok

[2+6]

(5]

12+3]
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Attempt All questions.
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Assume suitable data if necessary.

a) Explain different working environment of an instruments.
b) Sketch the block diagram of data acquisition system.
a) Explain the measurement of capacitance using Schering Bridge.

b) A moving coil ammeter has a uniform scale with 50 divisions and gives full scale reading
of 5A. The instrument can read upto one-fourth of the full scale division with a fair
degree of certainty. Determine the resolution of instrument in mA.

Describe loading effect in a potentiometer and discuss the methods to reduce loading effect in
a potentiometer. Also prove that linearity and sensitivity are two conflicting requirements in a
potentiometer.

What are the benefits of microprocessor based system?

The address captured by 8255 PPI are COCOH to COC3H. Sketch the interfacing circuit with
8085 microprocessor in memory mapped I/O for same. What will be the control words for

(3]
(3]
[4]

[4]

(8]
[4]

following configurations of 8255 PPI? [2+242+1+1]

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
PC4 5: Output

¢) Port A: Bidirectional
Port B: Mode 1 output

d) Set PCsin BSR mode

a) Describe the functions of RS232C signals used in handshaking,
b) What is Enumeration in USB protocol? Describe different types of packets used in USB
Protocol. ; '

Explain how do you interface a 10-bit DAC with 8085 in detail.

Explain the different types of filtering mechanism used to reduce conductive noise coupling
based on frequency. ’

Explain reliability and fault tolerance in the context of circuit design.

Explain the general rules to follow while doing the component placement. List out the factors
that should be considered in routing the signal traces on printed circuit board (PCB).

Explain about spiral model of software development life cycle in detail.

Explain the construction and working principle of dynamometer type single phase power
factor meter,

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 are the measures can you suggest for the same? Also mention advantages

and disadvantages of suggested system.
ok ok

[4]

[4]
5]

[5]
[]

[342]
{51

[5]

(8]
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Assume suitable data if necessary.

Define signal. Compare between analog and digital signals. Explain data compression

techniques. [2+2+2]
Explain static characteristics of measurement system: Accuracy and Precision. Describe
the measurement of inductance using Maxwell Bridge. [3+5]

a) Explain the working of a capacitance transducer based on change in distance between
plates. ‘4]

b) The output of an LVDT is connected to 5 mV voltmeter through amplifier whose
amplification factor is 250. An output of 2mV appears across terminals of LVDT
when the core moves through a distance of 0.5 mm. Calculate the sensitivity of LVDT
and that of whole set up. The milli voltmeter scale has 100 divisions. The scale can be

-1/5 of the division. Calculate the resolution of the instrument in mm. [4]
Define microprocessor-based instrumentation system. Mention its advantages and
disadvantages. [4]
Port A is designed as input for a keyboard with interrupt I/O and port B as output port for
a printer with status check I/O of 8255 in mode 1 and I/O mapped I/O. [2+1+1+1+142]

a) Draw the block diagram representation for the given statement with appropriate logic
for CS' of 8255.

b) Find the port addresses.

¢) Determine the control word to set up port A as input and port B as output.

d) Determine the BSR word to enable INTE4.

¢) Determine the masking byte to verify OBFg' line for port B.

f) Write initialization instructions and a printer subroutine to output characters that are

stored in memory.
Mention the advantages of serial interface over parallel interface. Compare among RS

232, RS 422 and RS 423. [3+5]
Explain the interfacing of 8-bit DAC with 8085 MPU. [5]
Describe the different mechanism of energy coupling. [5]
Discuss about reliability and fault tolerance in the context of circuit diagram. [5]
Explain common impedance and trace density in routing signal traces. [5]
Describe prototyping model of software development with advantages and disadvantages. [51
Explain the working principle of Electrodynamometer Wattmeter. [5]

Discuss the current mechanism of the industrial process control system involved in your

case study with its block diagram. Draw the new instrumentation system that you have

designed for betterment and explain it. Also mention advantages and disadvantages of

implementing this new control system. [8]
2






'TR[BHU_VAN UNIVERSITY ’ Exam. . 35 :

INSTITUTE OF ENGINEERING - ALeV'elv o BE | Full Marks | 80
Examination Control Division |Programme |BEI ~ | PassMarks |32
2078 Kartik Year/Part (I /I Time 3 hrs.

* Subject: - Instrumentation (EX 504)

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. Sketch the block diagram of generalized measurement system. ’ ' 3]

2. a) If Voltmeter having accuracy of 1% and full scale range of 100v is used to measure '
(i) 80 vand ﬁl) 12 v. How accurate will the reading be? Comment your answer. - [4]

- b) Explain the method uséd to measure inductance of coil with circuit dlagram 41
3. Explainin detdﬂ about Optical Pyrometer with its advantages and limitations. [8] .
4. Draw and explain the block diagram of microprocessor based instrumentation system.  [4]
5. The addresses captured by 8255A PPI are DODOH to DOD3H. What are the addresses

captured by the card? Sketch the 1nterfacmg circuit with 8085 microprocessor in memory
mapyped I/O. Write the control Word for followmg ccnﬁgmatlon » [1+2+2+1+2]
a) Port A: Mode 1 mnut | |
Port B: Mode 1 input
Port Cs 7: output.
b) Set PC2 in BSR mode
c¢) Port A: Bidirectional Port
Port B: Mode 1 I/P
6. What are ertors in serlal data transmission? Explam error detectmn tecbmques in serial
transmission. Explain USB-OTG in brief. : S : S [3+3+’)]
7. Explain the operation of Flash type ADC with suitable example. ; - S [5]
8. Explain the Bluetooth network topology. L [3]
9. Explain the various corrective strategies for different energy coupling mechanisms. [5]
10. What are the factors that describe rehabﬂlty of an electronic system? Describe the
Workmg pnnc1p1e of decoupling capacitors in short. . [3+2]
- 11. Write about the factors we should considered while doing component placement How do
you reduce crosstalk when routing signal traces on PCB? _ [3+2]
12. Explaln the process of software development using Spiral model | : - [5]
13. Explain in detail about Induction type single-phase Energy meter. : ' 3]
14. Explain the existing system involved in your case study with necessary block diagram. ‘

Recommend the changes that you deem necessary in the visited industry during your case . R
smdy. - Bul
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_ 10. Define impedance matching and ground bounce? What are the different ways of reducing
- o - [2+3]
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Candidates are required to give their answers in their own words as far as practicable,
Attempt All questions, o . - ' ’
The figures in the margin indicate Full Marks.

Assume suitable data if necessary,

. a) Define analog and digital signals. Differenti_at_e between analog and digital systems.
b) ‘What is a data logger? What are its applications?

"y

2. a) Distinguish between static and dynamic characteristics of a measurement system.
Describe various parameters used to study these characteristics. .
b) Explain quality factor in Maxwell’s bridge? Why is it not suitable to use a Maxwell
~ bridge for measuring the inductance of a large quality factor (Q>10)?
3. a) Explain the working principle of LVDT for the measurement of displacement.
b) A capacitive transducer is made up-of two concentric cylindrical electrodes. The outer

diamevter‘ of inner electrode is 5 mm and the dielectric medium is air. The inner

120V is applied across the electrode. Is it within the safe limit? The length ‘.of
electrode is 20mm. Calculate the change in capacitance if electrode is moved through
a distance of 2 mm. The breakdown strength of air is 4 kV/mm, .

4. Design an interface arrangement for 8085 .microprocéséor to map output ports in address
_Space 85 H and input ports inaddress space 89H. - o
A dairy factory uses an 8255 PPI card at base address 5000 H. v
a) Explain how port address is changed with the change in address lines of 8085
- connected with 8255. | S ‘
b) How do you initialize a control word for 82559 ‘ v
¢) Write a program to read data from port B and display at port A and also, data from
- port Cy to C;. R - . T, ‘
6. a) Describe the various error detection téchhiqués used in data conimunjbation.

hn

b)" Discuss the'ty‘pes of data packets used in USB protocol.

7. How can you interface 10 bit DAC with 80857 Explain,

8. What is the general principle of grounding? Explain, the capacitive noise boupling
mechanisms in electronic circuits, ' ‘

[143]
2]

4]

[4]
4]

[4]
[4]

2]
21
[4]
4]
[4]
[5]

[1+4]

9. During circuit design process, what are some general technical dilemmas faced by

engineers? Explain how an engineer can arrive at an optimal solution given the
requirements of a customer. ' ‘

crosstalk when routing signal traces onaPCB?
11. Explain spiral sthWa1‘e development mbdel with its adVantages and’disadvaﬁtages.

-12. Explain the conSfructional detail ‘and working principle of elecm'.cal resonance type

frequency meter.

13. Discuss the current control System and methodology of the instrumentation system.

involved in your case study with necessary block diagram. What are the suggestions and
recommendations you would provide to enhance the current system.- Explain with
necessary reasons why your recommendations should be implemented,

s

[3]

5]

[5]

[8]
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Assume suitable data if necessary.

a) What are the essential componernts of Data Acqm51t10n System’? Explam it w1th the
help of a block diagram.

~b) What are the reasons to prefer pneumatic - systems ‘over hydraulic and electrlcal

system?

Obtain the balanced equation of an ac bndge and explam with diagram how Scherm0
bridge can be used to measure unknown capacitance. :

What do you mean by p1ezoelectr1c effect? What are the different types of plezoelectnc

‘materials? Explain piezoelectric sensors in detail.

.??‘Explam the types of microprocessor -based instrumentation system.

5. Interface a printer and a keyboard in mode 1. Port A is designed as output for nrmter W1th

status check I/O and port B is designed as input for keyboard ; with interrupt /0.

a) Draw the mapping circuit in /O mapped I/O.
b) What are the port addresses captured by the PPI card.

¢) Generate required control words.

© d) Write initializing instructions and subroutines to read characters from kevboard and to

send them to the printer. -

“

(2]
(8]

(8]
[4]

[2]
2]

]

What are the errors in data communication? Compare and contrast Rs 232, Rs 422,@«1 '

Rs 423 interfaces. ‘
Explain the working principle of successive approximation type of ADC.

8. What do you understand by decoupling capa01tor‘7 Explain the capacitive ShleldlnG

mechanism.
What is fault tolerant system? Explain how careful design, testable functmns ‘and

~ redundant architecture can avoid many failures in electronic circuits.

10,

11.
12.
13.

Poor circuit layout and signal propagatmg principle may cause many problems in the
circuit operation, manufacturing ease and probability of design errors. What factors will
you consider while routing the signal traces on PCB:

How does protyping model overcomes the short comings of waterfall model? Explain.
What is wattmeter? Explain the working principle of induction wattmeter with diagram.

Explain the existing system involved in your case study with the necessary block
diagram. What was your recommendation over the existing system in terms of cost,
manpower and plant automation? -

A Hoskck

345]

[51°

[2+3]

[1+4]

[5]
[l
(5]

([8]
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a)
b)

c)

- Assume suitable data if necessary.

Define Instrumentation system with example. Explain. the main elements of
measurement system with the help of block diagram. :
Differentiate between static and dynamic performance parameter W1th descrlbmg each
parameter in brief.

A 1000 Hz bridge has the following constants:

Arm AB: R=1000€ in parallel with C=0.5pF

- Arm BC: R=100092 in parallel with C=0.5pF

Arm CD: R=200Q in parallel with IL=30mH
Find the constants of Arm DA to balance the bridge express the result as a pure R in
paralle! with a pure C or L. ,

Explain how magnitude & dlrectmn of displacement can be measured usmg inductive
sensor.

- ‘Explain kamg prmcxple of -capacitive sensor. Also explain how linear relation

-between output & input can be obtained in the case of capacitive sensor working on

b)

the pnnmple of change in separation distance.
A strain gauge is'bonded to a beam which is 12cm long & has a cross-sectional area

of 3.8ctn’. The unstrained resistance & gauge factor of the strain gauge are 220Q &
2.2 respectwely On the application of load, the resistance of the gauge changes by

0.015€2. If the modulus of elasticity for steel is 207 GN/m?, calculate (i) the change in
length of the steel beam. (11) the amount of force applied to the beam.

Explain the ideal characteristics of operational amplifier & derive the expressmn for
closed loop gain in non-inverting mode.

Explain the "loading effect" on input-output relatlonsmp in measurement made by a
potentiometer. How can the error due to loading be minimized?

A capacitive transducer is made up of two concentric cylindrical electrodes. The outer
diameter of inner cylindrical electrode is 3 mm and the dielectric medium 1is air. The
inner radius of the outer electrode is 3.1mm. Calculate the dielectric stress when a
voltage of 100V is applied across the electrodes. Is it within safe limit? The length of
electrode is 20mm. Calculate the change in capacitance if the inner electrode is moved
through a distance of 2mm. the breakdown strength of air is 3K V/mm,

Explain the method of Digital-Analog conversion using R-2R ladder network. Why
do we prefer to use this DAC instead of WRN type, explain.

What is data acquisition system. Explam function of the different components of
digital data acquisition system L o

An 8 bit DAC has maximum supply voltage 12V. Find

i) What voltage change does LSB represent?

i) What voltage change does MSB represent?

1i1) What voltage does 10111100 represent?

State and explain Sampling theorem. What is aliasing? Define the terms analog signal
and discrete signal. :

Write short notes on:

i) Frequency meter

ii) Instrument transformer

[6]

[4]
[6]

[41
[6]
[6]

[4]

(8]

[2x 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.

a) Explain the difference between static and dynamic characteristics of measurement

b)

b)

¢)

i) Accuracy
ii) Precision
1ii) Sensitivity
iv) Resolution
v) Linearity

system, Also explain following static performance parameter.

Explain quality factor in Maxwell's bridge. Why Maxwell bridge cannot be used for
the measurement of inductance having quality factor less than 1 and greater than 10

(1<=Q<=10).
An AC bridge has following constants

Arm AB, R = 1000 Q in parallel with C = 0.5 pF
Arm BC, R = 3000 Q

Arm CD, unknown capacitance Cy in series with Rx
Am DA, C=0.55 pF

Supply frequency 1000HZ

Determine the unknown resistance Rx and capacitance Cx to make the bridge balance.

Discuss the methods to reduce loading effect in a Potentiometer. Also prove that
linearity and sensitivity of potentiometer is two conflicting requirements.

Explain how the nonlinear characteristics of a capacitive transducer used for the
measurement of displacement using the principle of change in capacitance due to

change in distance between plates can be made linear.

A rotatory POT having 100 turns and total resistance of 1000 Q is made up of wire of
1 meter length. It has the power limit of 10 watt. Calculate the maximum excitation
voltage that can be applied to the POT. Also calculate the resolution (in volts) of the

potentiometer under that maximum excitation.

Explain the working principle of Piezo-electric sensor
the output voltage in the piezo-electric Sensor.

and derive the expression for

What are the characteristics of an ideal operational amplifier? Derive the expression

- for close loop gain of operational amplifier in inverting and non-inverting mode..

Design an integrator circuit which will produce a ramp voltage of -20V/ms.

[6]

6]

4]

(6]

(6]

14]

[6]

[6]

(4]

ST



- a) Explain how analog to digital conversior can be achieved by using dual Ramp ADC,

b) A 6-bit DAC has 20 kQ resistance in MSB position. The converter is designed with

.. weighted resistor network. The reference voltage is 12 V. The output of the resistive

network is connected to an op amp with a feedback resistance of 5 kQ. What will be
the analog output for a binary input of 1110107

.- a) State and explain N'yc‘;uist‘ criterion. Also explain the phenomenon a aliasing and the

way to eliminate it. : | | :
b) Explain the function of sample and hold circuit with the help of circuit diagram.

¢} Explain the construction and working of single phase electrodynamometer wattmeter
with expression for ac operation, ' :
: 5 ‘ gk

8] .

(8]

- [4]
[l

[6]
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a) Skeich basic blocks of a generalized measurement sys’tem. “Write function of each
block. '

b) Explain analog and digital modes of operation. Why di gital instruments ate becoming
popular now?

¢) An AC bridge circuit is working at 1000 Hz. Arm AB has 0.2 yF pure capacitance,
arm BC has 500 € pure resistance, arm CD contains an unknown impedance and arm
DA has 300 Q resistance in parallel with 0.1 pF capacitor. Find the constant of arm
CD considering it as a series circuit.

a) What are the different parameters to define the static performance of an instrument?
Distinguish between accuracy and precision of an instrument with a snitable example.

“b) A strain gauge is bonded to a beam which is 12 cm long and has a cross sectional area

of 3.8 cm®. The unstrained resistance and gauge factor of the strain gauge are 220Q
and 2.2 respectively. On the application of load the resistance of the gauge changes by
0.0150. If the modulus of elasticity for steel is 207 GN/m?, calculate

(i} the change in length of the steel beam
(ii) the amount of force applied to the beam.

¢) Explain the working principle of a thermocoﬁple for measuring temperature. State
different laws associated with it. :

a) Explain the principles of operation of capacitive. sensor. Also explain how linear
relation between output.and input can be obtained when capacitive sensor works on

the principle of change in separation distance.

b) Explain the features of instrumentation amplifier and derive the expression for its
Gain. ‘ ‘ .

c¢) State and expiain' sampling theorem.

a) A6bitDAChasa reference voltage of 11 volts if it uses

(i} R-2R ladder network.
(ii) Weighted resistive network.
Find the minimum value of resistance in both cases such that the output current does .

not exceed 10mA.

b) What.are the drawbacks of weighted resistor network? With suitable diagram explain
the R-2R ladder digital to analog converter.

¢) What is the purpose of using a S/H circuit in A/D conversion system. Explain its
operation along with basic circuit and characteristic waveform.

B

(4]

(6]

[6]

(4]

[6)

6]

[6]
41



5. a) Describe the construction and wotking principle of a single phase induction type
energy meter. Show that the total number of revolution made by disc during particular
time is proportional to the energy consumed. | '

b) Explain the working principle of instrument transformer. Also explain why the
secondary winding of current transformer should never be kept open circuited while
primary is energized? o ' ’

Fokok

(8]

(8]
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1. &) Explain microprobessor based instramentation system with its block diagram. | (51
b) List out the factors to be consider while selecting a processor. o 31

9. An 8255A PPI card is connected to $085 microprocessor has system as shown in figure '
below in which control word is stored in address of F3H. : [14+3+2+2+2]
) What dre the addresses captured by 8255A PPI card?
b) Draw the minimum interfacing circuit.
&) Write down the control word to initialize the 8235A PPI card.
) '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
REQUEST +
PL3 PAG )
patje—Ir1
pAzke R2
pAsle—tRS  DECODED
Padle——iRd = KEYBOARD
PAS fé——] RS '
PAL [4m] SHIFT
PAT [4—— CONTROL
' PG4 e~ STROBE
% pCs 1 ACK
82055A
PaO i B0
PB4 vin1
pB2}——+B2  BURROUGHS
PE3 {—>+{ B3 SELF-SCAN
254 bl B4 DISPLAY
- pBS|——»BS
PES || BACKSFACE
pB7 Lp CLEAR
PC3 fmmt] DATA READY
P2 je——qACK
BCE fumrr] BLANKING
PO jee—i) CANCEL WORE
oD i.
INTERRUPT
REQUEST

3. a) Whatisthe importance of RS 232-C in serial communication? Explain the RS 232-C
working principle with its different types of signals. [1-+4]



| b) ‘What 1s USB?’Explmn 1ts commonbp'xcket fields : [1+3]
SR

4w DescnbeINT and DNL error of data conveiter wﬁ;h naaessary ulustranons | Fe i
L ;’.b) With necessary dlagmm: Explam mtcrfacmg of 8 channf:l 8 b1t ADC *smth 3085['5 AR
. microprocessor along mthtzmmg dlagram Con | 8
s ;a) Discuss analog. communication sys*em and dzgxtal cummumcatmn system wxm zm Vi b
G aPPropnateblock diagram, _ i L NI

o b) Mention the charactens’acs of Bluetooth Dxiferennate betwcen pxconet and scattemet"" '

- nemorktopoiogy u,seumBluetaom cxmronment e o [4]‘ v. S

6 a) What wﬂl ha,ppen 1o tha electromc cireuit. connectcd in smgle pomt gmund systam :

; ‘when ope:rated in ﬁequency greater than 1 MHz? Explmn Mﬂf’nec&:ssary flustration.  [3] e

o b) Explam how demuplmg capacltor can be used to suppress the transwm currem'. What .
eﬂ‘ects do you observe. when very large dccoupiing capamtor ] '

L - 7 ‘-a) What zs rehablllty? Llst out thf: factor atfectmg rehabxllt}’ = ;
i i 'gff‘f;:'b) What are the factors that need to be consxdared wlule desxgmng hlgh |

_System. Inv case study with .
A ‘Rec"mmﬁﬂd the Chaﬂges that you. deem tigcessary for the i
verall system perfonnance EXplam why ms should

o
e
B
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1. ‘a) Define closed loop MBI System with suitable examp.le.' ; . 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]

5. Interface a parallel bus centronics printer with 8085 microprocessor usirig 8255A in mode
“ 1 output configuration. :

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

‘ handshake mode. [3]
b) - Determine port address as per your chip select logic. - 21
¢) Determine the control word required for printing operation, (21
- d)_Draw the timing waveform for transferring data to the printer. : [2] ‘
¢) - Writé an ALP to print characters whose ASCII code is available in memory location ;
| _ from,9000EL i B
" 3. a) Bxplain the transferring of serial data using asynchronous transfer. One character is | i
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 4
" mechanisms with suitable example of each. T [6] i‘
4, a) Explainthe interfacing technique of 12-bit DAC to 8-bit Databus. 161 %
b) Explain different types of errors in ADC & DAC. | . [4]
5. Explain Bluetooth network topology in detail, Why optical fiber has high demand in the
field of communication. : SR o [4+2]
6. Explain different types of Energy coupling mechanisms with suitable example of each.
‘How can a circuit be protected from ESD? | 16
7. What do yo'ukmean by reliability in a circuit design? Discuss how the reliablity can be
achieved by incorporating fault tolerance. : [6]
§. a) Whatis PCB? Write down the advantages of PCB. [1+2]
b) How do you reduce cross talk when routing signal traces on & PCB? [3] P

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 case 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 o
out the different advantages of the proposed plan in terms of technology, production rate,
quality assurance, cO st-benefit and return on investment (ROI) for the particular industry. [12]
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1. 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. [1+3]

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. [1+5].

2. 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. ~

" a) Identify the address captured by the card _ ‘ [11
" b) - Determine the necessary control words . - 2]

"¢). Draw the schematic interfacing circuit ' ' o [2]

d) - Write a program to perform the operation L [3]

. a) Whatls the importance of RS232-C in serial communication? Determine 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) Diffcrchtiater between USB 1.0 and USB 2.0. R - [1]
© 4. Interface a 10-bit DAC with 8255 PPI +nd 8085 CPU running at 2 Mz, 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. (81
5. a) ‘In satellite communication the uplink frequency and downlink frequency are
different.” Why? Explain the Bluetooth network topology. [1+3]
) b) Compare data archiving and data storage. With the block diagram describe the
' characteristics of data logger. o [1-+4]
6. Explain different types of filtering based on frequency, mode (common and differential)
and amplitude (surge suppression). - [6]

7 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 fumctional design. [61

3. 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]

9. What is software reliability? Compare waterfall and prototyping model. Describe
Embedded and Real Time Software. [2+3+3]

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

a) Design a proposed system using microproccssor/microcontr'oller input/output devices,
interfacing process, communication protocols, data converters and handshake signals
with neatly labeled block diagram. S v

b) Mention different types of problems that might occur after implementing the
recommended setup and probable mitigating factors to overcome these problems. [6]

EX T

6]
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.o8) Descrlbe Varlous we11~kn0wn teclmlques whﬂe 1nterfacmg an I/O devxce Wlth a
. personnel computer system. Bl
b) Differentiate I/O mapped /O and memory mapped I/O W1th su1table examples How‘ SERGH

© canyou generate I/O mapped and memory mappad sxgnals usmg IO/M RD and WR )

o

| SAgnals? , o il | [5]

‘, ..‘Explam the d1fferent schemes of pa1a1161 data tlansfer w1th sunabk: t1m1ng dlagram e

Vi Explam the functmnal block d1agram of 8255A PPI wn'h neat dxagram Sl AL

Lo g ') Describe the various error detectmn techmques used in serlal data transm1ssxon B
o D) Explain the, functlons of USB Host USB Hub and USB Dev1ce Dlsouss dlfferent‘ : St

L packets usedeSB pmtocol ~ R 1

k What are the d1ffere11t types dynamw errors in ADC and DACV What wﬂl be the control o A
gy word for 1n1;e1facmg as shown ﬁgme below” Also the the subroutine. program to read‘ S

7 ,\ ’hat are gencral apploaches of esta.bhshmg wqulrements for mrcult demgn? What are 1he i e
. two factors that drive reh,ablhty of apxoduct‘? Ry S e T T4

.‘."b_.__"'.'}Pocn cir cmt Ia,yout and s1gna1 p10pagat1ng pancxple may cause many problems m the B " '" o
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a) Define Microprocessor Based Instrumentation Systern. Explain, with suitable
_example, why microcomputer is an important consideration in instrimentation design.
What are the basic features of microprocessor based instrumentation system? - [14+2+2]

b)  Explain the interrupt driven data transfer scheme. : ' ‘ . [3]
a)' List out the technical benefit of using 8255 PPI in MBI system. Explain PCI bus in

brief. R , : ’ [2+2]
b) Explain how the base address of 8255A is changed with change in address lines of
8085 connection with 8255A7 ' | o 3]
. a) }je:sf;rib s¥he functions of RS-232C signals used in handshaking. Why RS-422A can
tranéfe‘rdata in longer distance and at higher rate than RS-232C? D [143+1]
b) Explain USB—OTG in brief, Discuss the types of data packets in USB prctocqi. o [243]
a) Why analc:)g signals need to be transferred to digital? What are the error. ciatéd
3 withr ADC and DAC? o ‘ T o [143]
* b) Explain the way you can interface a 10-bit DAC with 8085. . [4]
“a) Explain the characteristics of data logger. - - Lo oo [4]
b) Bxplain the Bluetooth network topology. ' ce [4]
a) How can you protect a circuit from electrostatic discharge? ’ ‘ [2]
by A new model sports car had a disconcerning problem: occasionally. the dashboard
lights would all illuminate simultaneously. Two service calls later, replacement of a
wire harness 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 planned to automatize the mﬂk_ refilling process. As
an engineer, what would be your design considerations to reduce the probability of failure
of the system? ‘ o o ! [5].
What is crosstalk? Explain the guidelines for low power design. o [1+5]
Explain the approach for good programming praétice, What are the basic criteria for
selecting a company for purchasing reliable software? ‘ . L [4-+4]

10.

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 recommeridation for
further improvement of this system? Explain why the management should implement

your recommendation. Do you foresee any problems after implementing this control

system? A o - [12]
. X
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%fi/()g vscbs'_d@ mt Q%atch the s;md oi;”the mmroproce.,sar what typas oF data transfer techmques are
%th; gth ssary ok di W%;;ams ang mmtrol sxgnals e - [6,]‘ .

< iSS&"lﬁ’terfac to the 8255 elght sing! a«pole-d@uble throw (SPDT) swmches_ |
jnumbered $0 to' 97 and a seven segment common- arode LED display. Draw the complete cireuit setup. Define
‘clearly the functions of all ports, write a program 10 mst!a‘ma 8255 detect a swnwh lec:sure1 and dlsplay the value of

| ‘(1’}:2 If the spee s;‘
@d?gs&

s

: ‘theswitch numberon the LnDdrsplay e S : ~ e : 8] : o

‘ ‘(5) (a) Explam the deswn ofa, U B to RS~232 adapter w1th thu ald ofa neat cnmmt dxagram approprtate voltage transldtmn
e T cmps and ‘Nacessary ha ) szgnal &

.,,‘What is the time requl , n'of a‘marauter w!th cme 8 art bit, 6V da .

5 one pantyf bxc, am:l otte

i (4) “The data converter that is. bemg used n your pmJeot Is uuffeung fmm d}fferenma{ nﬁnlmeamy and harmomc S

EERCE

. distortion. Instead of pur chasmg anew converter, you are required to use the defectwe converter DISCUSS techmcal
: Ameasures that can by implemented to mntzgate the aforementloned errors :

, ‘ ,gre some gf;neral technwal d:lemmas faced by engmeers "Explam how an
tzmal sulut:on given the requnrements ofa custom¢r° S :

{41;

“[5]7 S

stop bit with 1200 baud? - ee e e TR R e R LR [2}

[3]

S

(b) The testmg ume for software tanndt be t00 lang, yet sdﬁware needs l:o be lhoroughly teated before 1t ban be e

commercmhzed Explam huw thls paradox 10 ovemome m a rea]—woﬂd soﬁwaic deve!opment‘ ironment. .~ [5] o
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v" Candidates are required to give their answers in their own words as far as practicable.

v Attempr AUl questions. . ' ‘ R

¥ The figures in the margin indicate Full Marks.

v - Assume suitable data if necessary.

1. a) What do you understand by a closed loop MBI system? [
b) Differentiate unique vs non unique address decoding. (4]
¢) Specify the addresses for the ports of 8255PPI shown in figure below. B3]

Ar——] - |
As ‘ ]
“ : El  E B3
Aa . . !
AY — Decoder . ' LA As
AT BEO \ OES" . B
T RD __WR
a k‘>
I
© 2. 4) List out the technical benefits of using 8255 PPI in a MBI system. ‘ (2]
b) With a neat timing diagram and an appropriate example, explain the operation of 3255
PPI in mode 2. You should clearly show the mecessary control signals and an
interfacing circuit to connect 8255PPI to 8085 microprocessor. Also write the -
necessary control words to configure the 8255, this fashion. [3+3+2]
3. a) What are the errors associated with serial data transfer and their error checking
mechanism? - : ' 4]
b) - What is USB on the Go? Write short note on USB packet types. . - [143)
4, ‘a) With necessary illustrations, explain the cause behind the DNL and INL errors in A/D :
.- and D/A conversion. o _ . - 2]
 b)- Interface a suitable DAC using 8255 PPI to 2 8085 microprbccssbr to generate a
~ square wave oscillating between OV and -5V having a frequency of 1 KHz. Show the
interfacing circuit and the necessary program. ' ' : {3+3]




S 5 A datalogger receives si
' Bluetooth devmes The data remeved needa to be transmxtted via optzon ﬁber I1nks :

i .a;);' What is ﬁ:equemy heppmg" Relate it Wlth the Bluatooth t, hnology
- b) ‘Write in brief about the typical chamctensucs ofa datalogger
©) ‘Draw aneat and labelled block diagram of the complste system |
i« ompare a;ad contx ast the terms data archlvmg and data storage g

! 6 ). Explam the remedzai strategms for vanous energv couplmg mechamsm e v

gnals from Bluetooth Soattﬂmet whlch conmsts of dxffcrent”

b)}An electromc Cll‘Clllt receives noise. from a swmzhmg element If voltage on the |

vswﬁchma dewce swmg's from 4V to 6V Wlthln 100;43, dumno whlch' urrent makesa

s transition. from 10 pA to 25 pA in 10 ns, What mlght bs the noise coupllng’

: mechamsm” Idemlfy 1t usmg smtablc calculatmns

des;gn high speed and h:gh frequency mrcunts'? Explaln in detaﬂ

9 A scﬂware company is ‘
develop softwa,re Explam dxifercm types of softwame modﬁis

; of the mdusmal pmcess control mvolved in your case
factor, "af‘fectmg the ‘i_produ on you hay nonced in, the

‘;»'7 DOECE is lﬂokmg fOr an expert engmeer 0 work in the reseaxch pro;ects of hxgh“‘
frequency, high speed: apphcanons ‘What guidelines would you suggest as an engmeﬁr to

planmng to make new soﬁwar” S 'ggest;'goo_;_prooedur‘:: to“ o
SERTE [3+5]

e
mponents and cannectors in to a ‘funcnonal systemf‘j S "g;:
chamoal support Expl‘ln‘the‘f tors that needto be;.. o
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" Attempt-All questions.

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

a) Define control system. Why closed loop system has better disturbance rejection

capability than open loop? Illustrate your answer. [2+4]
b) Find the transfer function 3%2(—%2. Also draw the F-V analogous circuit. [8+2]
__ S

9]
Ao

a) Determine the transfer function C(s)/R(s) of the following block diagram using Block
Diagram Reduction Technique. [8]

R() (> 61 S — C(s)

Hp

b) The opefi loop transfer function of a unity feedback system is given by ;

GOH(ES) = ?(Il%éﬁ

Where , K is gain constant and T is time constant. With the gain multiplied by a factor

K, the maximum overshoot of the system is increased from 25% to 50%. Determine
Ki. (8l




W

| ‘b)‘

k
s(s + 3)(5 +S +1)

G(S)

: Detemnne the value of k that w1ll cause sustained oscillation in t‘he closed loop

¥

4

W

_1easf40° and gain margm at Ieast 10 dB

system. Also determine the oscﬂlatlon frequency

Sketch Root locus plot for the system havmg open Ioop tramfer funcnon

G (s)H(s) - k(s + 1) ,
(s +2s + 2)(s + 2s + 5)

Usmg Nyquist cmema determme the stabxhty of the" cl"d‘se‘ci lfo,()p\-lsystem W‘:hos:e-epen
1oop transfer functmn is given by L e R Ty

50 ~ L S
- G(s ) ( )_‘ e also ﬁnd the phase margm
( + 1)( 2) :
The differential equatlons. related to the éystem are % =-3x1 +x2 and :
‘ é;% = —2X{ +U for t > O Its output is glven by y = X3 Deuve the transfer func’uon of

| the system with these dlffe1 entlal equatwn and eheck stablhty

Dwscuss pr1n01ple and working performance of PD controller

Desxgn alag compensator for umty feedback system wﬁh open loop transfer functlon

G(s) =

— e such that velocny error constant at leat 5 sec , phase margm at

s(s- + 1)( )

a) The open loop transfer functxon of a unity feedback system is glven by;

[‘61‘ |

[10]

[6+2]

@

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

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

SENENE

. a) Define contrel system with its importance. What are the components of closed loop
systems? Explain, {51

Tt

b) How would a closed loop system differ from open loop one on its step response?
Explain with the required mathematical expression. {31

c) Discuss briefly about PI controller and its effect on time response. [4]

2. a) Find the transfer function%lz(—s% for the given rotational mechanical system. Also draw
. s

analogous electrical networks. : [10]

% To & “H}»hwm v

b) Determine.the transfer function Y(s)/R(s) for the block diagram below by signal flow
graph method. [6]

3. 2) The open loop transfer function of a unity feedback system is given by
- 108

T s2(s+4)(s% +35+12)

Find the static error coefhclents and steady state error of the system when subjected to
an input given by r(t) = 2+5t+81%, [6]

' b) Construct Routh array and determine the stability of the system whose charactcnstlcs

equation is s5 +35% + 4s* +65° +55% +3s+2. Comment on the location of the roots
characteristics equation. [6]




5,

ST TS I s e e e s 8L e it 4 e b s e e S s e e 3 S e e il

- ¢) For a second order system given by the transfer function. Find the: rise time, peak
.tlme settling tlme and max1mum overshoot, : ‘ PR o 41

25

G(s) oA

32+88+25

. a) Sketch the root locus of the system havmg open loop poles and zero plot as shown : '
- below. And the range of parameter K. for stabxhty - [8]

Img B

b) Using Nyquxst criterjon detemnne the stabxhty of the feedback system whose open

60
1 fer functi by G = 8
éOp tran:s ezf on is given y (s) H(s) = (s+ D (S+ 2)(S+5) - [8}
a) A system is descnbed by the transfor ﬁmctlon Y(S) ‘ == IO(S +2$) ‘ Fmd its
‘ : - U(s) (s +55 +83+15) |
state and output equatlonmmatnx form _ g N ‘ o [8]-
b D351 asutable haseleadcom nst ntw ker =
") Desien a suitable p pensating networ o (S)‘ s(1+0 1s)(1+0 00Ts) -
- to meet the followmg spemﬁcatmn CSE I R LR [12]
5 .,'K =1000Sec? E o
 PM24s gy
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Assume suitable data if necessary.

a) Draw the block diagram of closed loop control system and briefly explain each
component.

b) How feedback effect the stability of a control system? Explain with suitable example.

¢) Bxplain PID controller with block diagram and its transfer function, along with its
characteristics.

a) " Find the transfer function of mechanical system given below taking output as velocity

 of mass M also draw F-V and F-I analogy electrical networks.

- | Egmwwf4“

) ky - L

JEO— S— mm mmmmmmmmmm B 5 F:‘

| I R B o

%1 | -

B g ™ | c

- o1 L i

, m, T ks 7

- g
ATTTTTTTT T T T 7 07T T TTT T Ui TT

C(s)
R{s

b) Using block diagram reduction technique, find the tr. Function WE—S of the fig given

below.

SN )

e -
L

e

1 th(s)

[5]
31

[6]

(8]

(8]




b)

b)

What is the importance of error coefficients in design of control system? For a unity

feedback system having G(s) = ____k@j_glm_ , determine

s2(s? +7s+12)

(1). Type and order of the system

(ii) Error coefficients and
(iif)Steady state error for parabolic input r(t) =2.5 t*
Check for stability of the system using R-H Criterion whose characteristic equation is
given by:

q(s)=s5 +25% +25% + 452 4 54+2=0
Also Determine the number of poles in R-H plane and in imaginary axis.
The open loop transfer function of a control systemis given by

GHE) = 21‘

: s(s+4)(s” +4s+20) )
Sketch the root locus for 0 < K <o and determine the breakway point, the angle of
departure from complex poles and the stability conditions.

What is Nyquist Contour? Map the Nyquist contour of open loop transfer function
300 |

" G(s) = ' into G(s) plane and apply Nyquist criterion to check the
) SIS i(s) p pply Nyq

b)

stability of closed loop system.

Obtain a state-space representation of the mechanical system shows in the figure
where external force F is the input and the displacements of the masses x; and xx;
and x° are the outputs.

X2 1

% k, =k —

N

N
Design a suitable lag compensating network for G(S) = —— k___ to meet the

s{s +2)(s +20)

following specification.
Kv = 20Sec™
P.M 2 35°

Hokk

6]

[10]

(8]

[8]

[12]
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1. a) Define control system. Draw the block diagram of closed loop control syste'm\' and

explain the role of each block briefly. ' [1+4]
b) Why closed loop system is faster than open I_o.op‘control system? Explain. - [3]
¢) What is derivative feedback controller? Draw block diagram and find the transfer
function and hence show its effect on transient performance of the system. (6]
’ 8,(5) ‘

2. a) Find the transfer function, - TS for the mechanical rotational system of figure

“below. Also draw the T-V and T-I analogy circuit of the system. ﬁ (8]
6,

b) Determine the transfer function C(s) / R(s) of the block diagram given below, using
block diagram reduction technique. .

G4}

— C(S)

3. a) Using R-H criteria, tell how many roots of polynomial is in right half s-plane, in left
half s-plane and on jw axis. Comment on stability. - 8]

S5 +48* 428 + 887+ S +4=0

b) The open loop transfer function of a unity feedback system is given by:
G(SH(S) = m-lf“——-
+

Where, K is gain constant and T is time constants. With the gain multiplied by a
factor K, the maximum overshoot of the system is increased from 25% to 50%.
Determine K. [6]



.a)

b)

0

Ks-4)

(? 465+ 18)°

the range of parameter k for stablhty of the closed loop system. Does the system
exhibit sustained oscillation for any value parameter k?

Sketch the root locus of unity feedback system with G(s) =

The open loop transfer function of a system is G(s)H(s) = -——~-»¥~—~—
, S (1 +5)(1+2s)
Determine the stability of open and closed loop system using Nyquist Criterion.

A system is characterized by the equation '
Y(S) _ 20(4s+2)
US)  §%+55%+85+2

Find its state and output equation and express in matrix form.

The forward path ‘transfer function of unity feedback system is given by
G(s —-——-—~~l<———- Demgn a suitable location of pole zero pair for a lead
s(s +10)(s+2)

compensatmg network so that phase margin is at least 50° and velocity eITor constant
is mamtalned at least 800 sec’! '

EE X

, hence ﬁnd

[8]

[8]

(8}

[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.

NENENEN

1. Define control system with its importance. State an example of close and open loop
system that you see in everyday life with block diagram. [4+4]

7. Find the transfer function of given mechanical system. Draw the analogous electrical
circuit of the mechanical system given below. [2-+6]

3. Determine the transfer function Y(s)/R(s) for the block diagram below by reduction
method. (8]

L.

¢

4. Construction Routh array and determine the stability of the system whose characteristics
equation is 425485125 +205>+165+16

Comment on the location of the roots characteristics equation. (8]
5. Sketch the root locus of following system and determine the range of k for which the
system will be stable. ’ [6+2]
' TK(s+2) . C(s)
"2 26+3

6. Find the Gain crossover frequency, phase crossover frequency, gain and phase margin
using Bode plots for the following transfer function. [8]
_ 1000
G(s) = (1+0.15)(1+0.0015)



-

7. Sketch the polar plot of the given system. [8]

_ 20
GO = ey
8. For a second order system given by the transfer function. Find the: rise time, peak time,
settling time and maximum overshoot. (8]
__ 2
G(S) B 52485425
9. Write short notes on: [2x4]

a) PID controllers in control system.
b) Lead and Lag Compensators.

10. Discuss the advantages and limitétions of state space analysis of control systems. Find the
transfer function for the system represented by following state space model, [2+6]

=5 o=+ 3]s
y=[ ok

k%
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The figures in the margin indicate Full Mark9
Semi log/ Graph paper wiil be prov:ded

you understand by closed loop system and its importance.

Candidates are requn'ed to give their answers in thelr own words as far as practicable..

" a) Statmg an example of a system that you see in your field of study, explain what do

b) Why closed loop system is faster than open loop bOIltI‘Ol system? Describe with

_necessary mathematical expressions.

¢) Find transfer function for the system as in figure. Alqo develop F-V and F

circuits.

F—-’;&

°—*\_Slﬂ£, ,

-

~—
—
S
o~
>

~N

2

~

R

—

2. a) Find overall transfer function of the following diagram using block diagram reduction |

technique.

oGl
g e’}

()

b) The system below in figure (a) when subjected to unit step input; the output response
isas shown in the figure (b). Determme the value of Kand T.

T . K
k& ° EE+SH

Figure: (a) -

~C @

U
&

[5]
3]

-1 analogy |
[4+2+2]
(8]
®




-3

. -a) For a unity feedback system the OLTF of a control system is glven by

K
G(S) = = %M)im ; Sketch the root locus for O < K € o and determine the

"breakaway point, -the angle of depanure from comple‘c peles and the stability
‘conditions.

. b) Find state space rep esentatlon of the system.

40 Vé

VG OZSF N
N .~

I 2!’2 VC?,

T

"

. 8) The characte,mshcs equation of a feedback control system is

§%+208° + 1557+ 28 + K = 0
() Determine the range of K for the system to be stable.

(ii) Can the system be marginally stable? If so, ﬁnd the required value of K and the
frequency of sustained oscillation. ‘ :

. b) Sketch polar plot, determine Gain Margm phase margin and comment on stability flor'

a unity feedback system Wwith feed forward transfer function G(S) = ;Esii)—z.

. a) There exists a permanent rmsmatch actually to track the reference by the actual

system. Suggest a wayout to follow your system as per reference and Justify.

K

b) Design a suitable phase lag compensatmg ne‘fwmk for G(S) = = Sromarias to

- meet the follov\nng specifications: K, = 30 sec”! P.M > =
EXT

[10]
6]

(8]

18]
[

2]
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2. a) From the given block diagram, find the transfer ratio

M

SONONNONNY
bie

M1

Bl

|

K1

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.
Semni log/ Graph paper will be provided,
Assume suitable data if necessary.

. a) As a control engineer, you are required to control the actuator of a rotating system to
get constant speed. Which type of control system will you suggest and why?

b) Discuss the effect of feedback on tirne constant of a control system.

c) Find Transfer function and develop F-V and F-I analogous circuits of the following

T

J

YTy

(

F@)

‘B2

SO

reduction method.

Rs) Using tlock diagram

Kv

- S(1¥STY

b) A servomechanism as shown in block diagram below is designed to keep a radar
- antenna pointed at a flying aeroplane. If the aeroplane is flying with a velocity of
600 km/hr, at a range of 2 km and the maximum tracking error is to be within 0.1°,
determine the required velocity error coefficient. :

CE)

c) A system has 25% overshoot and settling time of 6 seconds, for a unit step input.
Determine the transfer function and Calculate peak time. Assume ey; as 2%. p

[5]
Bl

[8]

4]

[4]



&

. @) The characteristic equation of the system is §° +‘952. +sK + K = 0. Sketch the

complete root locus and comment on stability.

b) A system is described by the following equations: . |
e -1 1 mo 1
x(®) =[7 S+ b 1 1]u®
' 1 21
y(t) = {1 QJ x(t)
: 11

Find the transfer function of the system and identify if the system is stable,

. @) What is relative and absolute stability? Check the stability of system  with

characteristics equation: $° + 28% + 88 + 1283 4 20S” + 168 + 16 = 0 using R-H
criteria, ' ' : :

'b) Using Nyquist criteria, determine the stability of the feedback system whose OLTF is

given by:

1

G )= :
() s (1+25)(1+5)

. 2) In response to unit ramp input, discuss role of derivative feedback controller for a

second order system.

b) ‘The open loop transfer function of type-I¥ sjstem with unity feedback system is given

by G(S) = m%:?s—ss Design a lead compensator to : megt the following

specifications.

() Acceleration error Constant (K,) = 10/sec?
(i) PM at least 35°

LE 2]

[8]

(8]

[2+6]

(8]

41

12
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Attempt All questions. : :
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Assume suitable data if necessary. -

2)

b)

b)

b)

What is control system? “When feedback is added on a control system, it’s response
is faster.” Tllustrate this statement mathematically. A [2+6]

62(S)

Find the transfer function, TS) for the mechanical rotational system of figure

below. Also draw the T-V and T-I analogy circuit of the system. o [8]

Determine the transfer function C/R for the block diagram below by signal flow graph
(SGF):,techniques. , : [8]

| Hz [

The open loop TF a unity feedback control system is given as ‘
G(S)=—
s(s”+s+1)(s+2)+k

Determine the range of gain k for the system to be stable. Also determine the value of
k which will cause the sustained oscillation and corresponding oscillation frequency. [5+3]

The open loop transfer function of a control system is given by
GOHE) =—

- g(s+4)(s” +4s+20)
Sketch the root locus for 0 S K s and determine the breakaway point, the angle of
departure from complex poles and the stability conditions. [10]
Write short notes on followings: * [3+3]

(i) Characteristics of PI and PD control actions
(ii) Nyquist stability criterion '

L T

[4
[2

:[8

8

(4

P

V1
s

A4l
[S——
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4. a) Skeich the polar plot of the system whose open loop transfer functi

1

H
{ Exam.

- GOH(E) = m Also comment on stability,

8

b) Discuss the advantag

-3 1 .
X=
-2 off

y=[l ok

- 5. Design a suitable lead compensating network for G(S)z:

following specification

K, =10 sec”!
P.M235°

|

0
1

J

T

es and limitations of state sp
 the transfer function for the system represented b

on is given by

[8]

ace analysis of control systems, Find

y following state space model. [2+6]

s2(1+0.255)

to meet the

[16]

_ '[2,

7
[t
5[3
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op control system is more 'Iﬁronounc‘cd in
loop control systems. Justify. . : [6]

. b) The given mechanical system has force, {(t) as input and x1 and x2 as displacement
trical circuit and determine the

1. é) Define control system. Why closed lo
- modem complex systems rather than open

outputs. Draw equivalent f-v and £ analogous elec

- transfer function with Xz as output. - __ ,‘ [10]
/.- -
y '33’0'?5‘— 1 M, _
’ | M, F(+)
4 E ,

- '51 * - : ;
o ’ B R e L
2. a) Reduce the following block diagram and find transfer function. | L :X £ 1‘_'
. With

b) For a unity feedback system, the open loop transfer function is G(S)= (53 )
7 & T os(s+2

mum overshoot and settling time. Also determine static exror

unit step input find maxi
coefficients and steady state error if the input to the system ist(t)=2+4t+ 62,12 0. [81
3. a) In the following system, determine K if the system just oscillates at a frequency ?
2 rad/sec. ‘ ‘ : ' ’ 6] o
SR N k(s+1)
L $ +as+2s+1 7 7

b) Draw Bode- plot for unity feedback system with open loop transfer function
G(S) = (5;2) Find GM and comment on stability. 0]
(2+s+2557 )1+ 2s)s ' o ’ :




et g e iy

Obta*n the trans:er functzm ﬁom Lhc fo}lowmv eystem equauons ngen b y, L M

% 4:»-0‘}”1 X} 1 0
LJ [ ~K/M —B/M}L_]+{ l/MJu
. X ’
y= 0}[ ]
Sketch the Nyqu:st contour and plot of umty feedback system havma open lOGp
s+10 '
transfer function: G(S)H(S) =——_ ‘
ransfer function: G{S)H(S) = (5"3)(5,3}._,_,__

(i} Comment on stability. D
[5+142]

- (iiy Determine gain margin. _
Discuss briefly about PD controﬂer SRy ~ 4}
How does thc locatmn of poles ai‘fect the stabxhty m control syste T
' For a umty feedback system Wlﬂl feed forward transfez ’ﬁmcnon . G(s)~ (Ig D’
A ()

N -deszgn a lead compensator such that the setthng tnne of the system wﬂl become Zsec

and maximum percent overshoot 5%. R o [12}

Describe angle criteria for a pomt in s«nlane such that the rcot Iocus ‘would cross ’

tnrough the point. : RRE o i, , 2}
/
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< Candidates are required t0 give their answers in their own words as far as practicable.
v Attempt All questions.
v The figures in the margin indicate Full Murks.
v Semilog graph paper will be provided.
v Assume suilable data if necessary.
1. 2) Whatis control system? Draw the block diagram of a closed loop control system and
briefly explain the function of each block. .- , [6]
b) Find the transfer function. 2;—((—2;—, for the mechanical system of figure below. Also
draw the F-V and F-J analogy circuit of thesy sterm. [10]
K Kz . | *
F(ty—> K
o E B Ky
2. a)_';‘Dté_:velﬁc;ptf‘Signal Flow graph for the block diagram model below and find transfer
; function using Mason's gain formula. - [2+46]
b) Check stability for the system with open loop transfer  function
GHEI—="73 2 3 _ using R-H criterion. [4]
_ 2s” +3s " +28° +8 +2s '
c) Whatis derivative controller? How and why it can be useful? [4]
3. a) Determine values of a and b of the closed loop control system shown below, so that '
makimum overshoot for unit step input is 95% and the peak time is 7 sec. Assume
" (6]

that J=1 kg/m’.
R(S) C(s)

H




£

b) Sketch Root Ilocus plot for the system  open loop transfer function

G(sH(s) = k(? 2) —. Discuss the region for stability, unstability and
- s({s+1)s* +8s+64) :

marginal stability, What is freqitency of oscillation at the point of marginal stability?  [10]

4. a) the open loop transfer function of closed loop éystem is G(s)= 2 . Using
. ,. , : s{s+1)(2s+1)
Niquist Criterion, determine closed loop stability of this system. ' [8]
b) Consider a mechanical

to the system and displacement

representation of the system, _ = [8]
) 5. Why lead compenéafor is required? Design a suitable lead compensating netwoﬂc fpr _
FGE)= K o meet the following specification K <10 sec™ PM235  [2+14]
B s°(1+0.25) . : _ :

. . ! s i kg
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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.
Semilog oraph paper will be provided.
Assume suitable data if necessary.

a) - Which of the system is more sensitive to the disturbance and prove it how? Also
discuss effect of gain on response of the system. . [4+4]

~ b) Find the transfer function %% for the mechanical system rotational system shown
T(s

below: Also develop T-I analysis circuit. ' [8]
: T . Y Y
ol

- . b,

of the figure .

a) Using block diagram reduction technique, find the tr. Function E(Z)

givenbelow. ' ' | . (81

b) A system has 40% overshoot and requires 2 settling time of 4 seconds when given a

step input. Find peak time and rise time. : [8]
a) Using R-H criteria fin the range. of K for system having characteristics equation
shown below, to be stable. ' 6l
o §42S3+H(4+K)S*+95+25=0 ,
b) Sketch Rout locus plot for the system with open loop transfer function. - 6]
- Gs)H(s) = k(s—1) '
s(s—1)

¢) What sort of measures would you apply to track a reference from the actual output of
the system? - . {41



4. a) Using Nyquist criterion determine the stability of the feedback svstem whogse open
¥q 3 y i

loop trausfer function is given by G(s) H(s)=—~—i——— and what is its gain margin?  [10]
: v s{(1+2s)(1+s) .
b) Develop state space model for circuit below. , — : [6]

. a) Consider a system shown below. The open loop transfer function is given by:

G(S)H(§)=—-—2—-—. It is desired to compensate the system, so that the static
s(s+1)(s+2) .

velocity error constant K, is 5 per second. The phase margin is at least 40° and gain
margin is at least 10dB. Determine transfer function of appropriate lag compensator. [12} .

b) Considera point P in s-plane which actually indicate dominant.closed loop pole of the
system. How would you recognize that the root locus passes through the point P?- [4]

!
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v Candidates are required to give their answers in their own words as far ag prawiicable.
v . Attempt All questions. 3
v’ The figures in the margin indicate Full Marks. i
v Assume suitable data if necessary.
1. a) Inspite of cost and complicated design, closed loop control system are widely |
' preffered over open loop control system. Justify the statement with some examples. [41 |
b) Find the transfer function of given circuit. ‘ [4]
: ' R; .
e el T
}‘ C Ep
. .€) For the mechanical system shown below find the transfer function Ma(s)/F(s). Draw
*" the force voltage analogy. ' ' . [6+2]
/'/! e B S
A : — ' : <
k] .—————" i “{"'
— FEN— M, M —2F"
1 B3 ‘ P
‘ = , 77 7 7 77 777 7
2. a) Develop block diagram model for the circuit shown in figure below. - ‘ [4}
{ R L
Vi
~b) Using Masons gain formula, find the tr. Function % of the fig given below. [8]
. R(
¢) Using R-H criteria, tell how many roots of polynomial is in right half s-plane. [41 .
:

g5 + 48% +28% +88* +S+4=0




Sl

* '7 k!

3. -a) Fig (if) is step response of system as in fig (i) find K and P. : | [6]

cw 0343
/

S *&? - - K . k s
R(S) m C(S) i - -- - \{-— —1/;-\_
. . \
l ' Tasp , '

Fig. (i) :

Fig. (&)
b) Sketch the root locus for unity feedback the system havin g the forward path transfer

funcnon G(S) = K 5
(s? +25+2)(s +2s+5)

4. 2 Usmc Nyquist criterion determine the stability of the feedback system whose open
loop transfer functxon is given by :

(S+5)
' (B-2)S+2)
 Also find oM. | o - L
b) A system is x,haractenzcd by the cquatxon - '
Y(S) ' 20(4s +2).. ;
U(S) s +55% +85 +2 -

Find its state and output equa; tzm and express in matrlx form Then using your matrix,
how do you get characteristic & equatzon‘? o , [8]

[10]

G(S)H(S) =

5. a) Dzscuss effect of addition of 4 zero to a system. x _ ' (4]
.b) The open loop transfer function of a System is given by;
GO s
®)= S(S+ 1)(0 58 +l)

Compensate the system such that K =5 sec”! and phase mergin is at least 40° and
the gain margin is at Ieast 10 dB mth alag ccmpensam y » : [12]

ET T
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Attempt All questions.

BN

1. a) What is centrol system? Draw the blesk diagram of a

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

briefly explain the function of each Biock,

b) Show that the speed of response increases

¢) Find the transfer function

diagram.

!
r\

a

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

2. a) Determine the transfer function of the given system by reducing blocks.

RE) TG

Gs

— C(S)

H,

H,

b) Considera unity feedback control s

C(’S)___ Ks+b
R(S) (s*+as+b)

Determine the open loop transfer function.

G4

ramp input response is given by

=a'—k

e
ss
b

ystem with the closed loop transfer funcﬁon

¢) How we can perform relative stability analysis usmg RH-Criteria? o

closed loop control system and

with the increase of the gain of the system.

Gm((:; of the system below by constructing the block

Show that the steady state error in the wnit’

15]

B3]

(8]

(8]

ey
wn
bmdd -

[3]



b) Design a sutable phase lag c:wmpensa.mc network for G(S)=

. a) For a unity feedback svstem the open loop transfer function of a control System is

glven by

s(s+4)(s® +4s+ 20)

Sketch the root locus for 0 < K < o and determine the breakaway point, the angle of
departure from complex poles and the stability conditions.

b) Write the state equation for the circuit shown below. Also write output equation.

gt e |
o B e 20
~T—2F

Vit

. a) Discuss workmg of PI controller ‘

b) Suppose that the step response of a first order system is C(t)=5(1-e o 3). What are

impulse and ramp responses?
c) Sketch the Nyquist Plot of Unity feedbaok system having open loop transfer function
- s+10
and C(S)H(S) =—
(s=3)(s+3)

Comment on stability. What is gain margin?

.. a) Dzscuss the purpose of lead and lag compensators.

k
S(1+0.1s)(1+0. b)

meet the follow: ng me"'ih Hon

K, =308

PMz40°

Kot

[10]

[6]

“

[4]

[8]
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The figures in the margin indicate Full Marks.
Assume suitable data if necessary.
Using the properties of determinant, prove the following identity. 151
a b c
bic c+a a+bl =-(a-b) (b-c) (c-a) (atbtc)
az bZ c,?.
Define transpose of a matrix. Prove that every square matrix can be expressed as a sum of
symmetric;;‘matrix and skew-symmetric matrix uniquely. [1+4]
: 3 1 4
R _ 0 5 8 . v
Define rank of matrix. Find the rank of matrx 3 4 4 by reducing to normal
1 2 4
form. [1+4]
State Cayley-Hamilton Theorem and verify it for the matrix. [1+4]
1 0 2]
A={0 2 1
2 0 3
By -
Prove that the integral j Fdr isindependent of the path joining any two points A and B
A
» a ‘—} _—>
in a region if and only if f F.d r =0 for any simple closed curve C in the region formed
v
by arcs joining the points A and B. (51
State  Green’s  theorem in plane and  apply it to evaluate
j[(ZX —y+4)dx +(5y +3x— 6)dy] around a triangle in the xy-plane with vertices at
c
0,0), 3,0), 3.2) [1+4]




T e - > e e e T
7. State Gauss' divergence Theorem ‘Evaluate ff Frdswhere F=x1i+ yj+zk and S

is the surface of the sphere x% + y +z2 ~1 by usmg Gauss dlvergence ‘theorem

8_.‘ Pvaluate j (xydx+ xyzdy) by stoke s theorem where C is the square n the xy~plane thh
vertices (1,1), (-1,1), (-1,-1) and (1,-1). o | 8 i

9. Pmd the founer series of the funcnon f(x) = xsmx asa founer senes m < "‘x <. Also
‘deduce that 1—15 ~—~1~5x-- ;;—9- e 7?4 2 o

" 10. Find half range Fourler sine series for f(x)=x-x"in0< x <1

| - 11. State the condmon for a func‘uon to exist its- Laplace transfonn Find the Laplace

[1+4]

5

[4+1]

(5]

tiansformof o Ty R T e T [1+2+2]

o) %(e?f -~%c9sf6t)““.

N sint, | for,0<t;<n<
- b) f(t ‘ : '
) () { o fort>n

- 12. Find the inverse Laplace traﬁsfdtm of

‘ 13 Solve the 1n1t1a1 value problem by Laplace transform method
y"+y = sin 3t; y(O) 0,y (0)=0. | _ _ T
‘14, Use the sunplex method to-solve the hnedr prograxmnmg problem (constructmg duahty):"
Mmlmlze z=3x;+ 2xz subject to 3x1-x3> -5, '
Xy A%y 2 L, Xy 9xz >6 andxl,x2> 0.
 15 Solve the 11nea1 programmln problem by snnplex method usmg Big- M method
Maximize F = : 2x] +Xs subJect 10 2%y x> 2

X1-X2<2 Xy 1‘ X2<4dndX1, 2>0

ok sk

[2+3]

5]

Ui

[8]
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Attempt AUl questions.
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Assume suitable data if necessary.

_ (b+ c)2 a’ a?
. Use properties of determinant to prove: b? (c+ a)z b? |=2abc(a+b+ c)3 [5]
c? c? (a+ b)?

Prove that the necessary and sufficient condition for a square matrix A to possess an

inverse is that A is non-singular. [5]
2 -2 0 6
. 14 2 0 2.
Define rank of a matrix. Reduce the matrix L -1 0 3 into echelon form and hence
1 -2 12
find its rank. ‘ : [1+4]
1 0 ~1
Find the modal matrix of the matritx A=j1 2 [5]
2 2 3
¥ - -
A vector field is given by F =Siny i +x(l+cosy) j . Evaluate the line integral over the
circular path given by X2+ y2 =a%,z=0 [5]

2 2 2

State Green’s theorem. Using Green’s theorem, find the area of asteroid xé + yg al [1+4]

~> > -
State Gauss divergence theorem. Evaluate jL F.nds for F =2x i 43y j +4z k where S is

the surface of sphere %2 + yz +22 =1 by Gauss’s divergence theorem. [1+4]

e 4

-\ - - - ~
Use Stoke’s theorem to evaluate HS UxF|.ndswhere F=yi+x(1-22z) j-xyk

and 8 is the surface of the sphere x*+y*+2% =a’ above the xy-plane. - [5]
. Find the Fourier series of the function f(x) = ix] for —n1<x<7in a Fourier series and
5 _
7 1 1 1
deduce —= e s s AT : 4+11
8 2 32 5 el

10. Find half-range Fourier sine series of £(x)= ¢**in the interval 0<x<m. [5]




- 12. Find the Inverse Laplace transform of a)

11 Dlscuss the existence of Laplace transfonn Find the Laplace transform of ‘

(@) te (ii) sinhat smat

2 ‘82

(s— 1_) (s + 4)

13. SoIve the followmg dlfferenual equation by Laplace transform method

' Y+3y+2y e!,y(0)= 0= y(ﬂ)

14 Solve the followmcr Imear progrannnmg problem usmg the big’ M method;

: Maxxmwe P= 2x1+x2 Subj ect to
Xtz £ 10
“Kptxp 2 2, o
“xx, X220 ‘
15. Use duahty of s;mplex method to minimize, z = 8x1+9x;, su'bject to:
Xt3x,24
2x1%p 2 5

i X1, Xz =20

[1+2+2]

[2+3]

[5]
[7]

(8]
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a~b—c 2a 2a
1. Use properties of Determinant to show | 2b ~ b-c-a b |=(a +b+ 0)3 . [5]

2c 2c c—a-—b
2. Show that for every complex square matrix, it can be uniquely express as the sum of a
Hermitian matrix and a skew- Hermitian matrix. (51
3. Test the consistency of the system of equations: ‘
+ x#2yz=0,2xytz = 10, 3xy-T2= 1.

and solve completely if found consistent. B [5]
2 -2 2
4. Find the eigen-values ofthematrix A={1 1 1. [3+1+1]
13 -1
Hence use them to compute:
a) A
b) Eigenvalues of Al
- = > .
5. Evalvate j Fdr where F (sin y) i+ x(l +cosy) J and the curve ¢ is-Circular path given
c
by %2 +y2 =a%,z=0. : [5]

- > > - - -
6. Evaluate HS F.nds where F = y222 i+z2%% j+x2y2 k and S is the surface of the

sphere x* + y2 +7% =1 above the xy-plane. | [5]

7. State Green’s theorem in plane. Apply it to find the area of the curve x23 4 y2/ 3 =a%3, [1+4]




. 8. Apply Gauss dwergence theorem to evaluate f f F nds where

F (2xy+ z) i+ y J (xX+3y) k and v is the regmn bounded by the surface of the

-planes 2x+2y+z =6, % = O y=0,z=0." N | ‘ [51
9. ObtamaFoumer series to rep:¢s¢nt X+ x% k for:u-nvﬁx,s; mand .
2 PR
11 1 1 Lo S _
Deducethat T E St b e, B TR [5
| 6 12 22 32 e L s e ‘]
10. Define perlodlc functlorL Fmd the Founer senes of the functxon. R [2+3]
‘ f(x) 2x - x in the 1nterval (0 2) : . ‘ ‘ - .
‘11 State existence condltmn for Laplace transform Obtam the Laplace transform of C[242]
- a
? J
b) YLEE’E.L’_E
t , D ,
! TR VA ObtainaFouriersé_ries to represent x+x2 for - < x<mand
Deduce that o Ly L, L1 -
: Deducethat Rl ek e e S WREIE : SRR (5]
2792 32 2 e
1. "'13 Solve the 1nmal value problem by Laplace transfoxm method L |
YRy =S y0)=1, y@=-1. NS SR
14. Solve the followmg Lmear programmmg problem by usmg sunplex method
| { « Maxp*leHOy, subjectt02x+y<10 x+3y <10 and x, y>0 R oo
s ‘i_ u"‘15 Solve the Lmear Programmmg Problem by B1g Mmethod e RoER [8]

Maxumze P=2%4xy +~3X3

Subject to: X1 +Xp +2X3 < 5
2x1 +3x2 +4x3 =12
and x1;x2,$§3 20,

R T




T e i

Examination Control Division | Programme | All (Except BAR) Pass Marks |

ANENENEN

TRIBHUVAN UNIVERSITY (Exam. | eoular
INSTITUTE OF ENGINEERING Level | BE Full Marks

2079 Bhadra Year / Part Ii /1 Time | 3hrs.
" Subject: - Engineering Mathematies III (S7 501
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.
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3

a> 3% 3 1
2 42422 2a+1 1 6 . T
. Prove that =(a-1)® by using properties of determinate. . 5]
a 2a+l a+2 1 ,
1 3 3 1
Define transpose of a matrix. Prove that the transpose of the product of two matrices is
the product of their transpose taken in reverse order. [1+4]
1 0 -5 6
. , 13 -2 1 2 o )
Find the rank of the matrix 1 2 .9 14 by reducing it into normal form. {51
4 -2 -4 81 - o
State Cayley-Hamilton Theorem. Use it to find the inverse of the matrix: [1+4]
11 3
1 3 -3
2 -4 -4
- - -

Prove that the line integral j.

c
R is independent of the path C joining any two points in R if and only if there exists a

Fdr ofacontinuous vector function F defined in a region "

-5
single valued scalar function ¢, having first order partial derivatives such that F =V¢. [5]

3

oo 2 22 2,277,227
Evaluate ”SF.’n ds where F=y“z" i +z°x° j +x"y" k and S is the surface of the
sphere Xy + 7* = | above the xy-plane. [51

— —y

. Apply  Green’s  theorem in plane to  evaluate, IF dr where
. c

- 5 T , -
F=(x"~xy’) i+(y"-2xy) ] and C is a square with vertices (0, 0), (2, 0), (2, 2),
0,2). (5]

- - -3
Verify the stroke’s theorem for F= (x2 + y2) i -2xy j taken round the rectangle
bounded by the lines x =+a,y =0,y =b. [51



9. Define Laplace transform of fur;ction (). Find the Laplace transform of

t
a) te*sin3t b) -l-wtfm

10. Find the inverse Laplace transform of:

2 .
a) -u-i--—i b) tan”! 2
(s+2) §

11. Solve the following initial valye problem by using Laplace transform
Y42y ~3y= sint, y(0) =y* 0)=0.

‘ 2
12. Find the Fourier series of the function f (x) = @~f~)~ in the interval 0 < <2m,

13. Obtain the half-range Fourier cosine series of sinx in the interval 0 < x ST

14. Solve the linear programming problem maximize by simplex method -

Maximize: Z = 10x, + Xy +2x;
Subject to: x; +x, - 2%3<10
4x) +x+ X320
and x;, x;, %3 > 0.

15. Solve the linear programming problem by simplex method using two phase method:

Maximize 7 = 3K~ xy
Subject to 2X1+ %322
X +3% 52
X545 X1, %20,

ko

[1+2+2] -

[2+3]

[5]
[5]

[51

[7]

(8]
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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.

abaa

. Applying properties of determinant, prove that |2 bbby __ (b -a)". (5]

bbba
aaba

Prove that every square matrix can be uniquely expressed as the sum of symmetric and
skew-symmetric matrices. (5]

_ Find the rank of the augmented matrix and test the consistency of the system of linear

equations x+9y-z = 27, x-8y+16z = 10, 2x+y+15z = 37. Also find the solution if the

system is consistent. [5]
State Cayley-Hamilton theorem and use it to find the inverse of the matrix: (5]
‘ -2 2 -3
2 1 -6
-1 -2 0

IfF= 3x2y22§ + x322} +2x3 yzE, show that L?.df is independent of the path of integration.

Hence evaluate the integral on any path C from P: (0,0,0) to Q: (1,2,3). [3+2]
Evaluatethe flux of F= (x + y2 ); - 2){3 + 2yzlA< over thesurface of the plane 2x +y + 2z=6lying

in the first octant. 5]
State and prove the Green's theorem in plane. [5]

State stoke's theorem. Apply it to evauate ”s (V X ?)E ds where F = (2x — y)i - yzzj - yzzﬁ,
S is the upper half surface of the sphere x? +y? +7* = a* and C s its boundary. [1+4]

omat _ombt

Find the Laplace transform of: (i) Sinhat Cosbt (ii) . ' [5]

10. What do you mean by convolution of two functions f (t) and g(t)? Hence or otherwise

11.

12.

. 52 N
find the inverse Laplace transform of TS, [1+4}

Using laplace transform, solve the initial value problem:
y" +2y' + 2y = 5sinx, y(0)=y'(0)=0. [5]

Find the Fourier series to represent f(x) = x-x* from -7 to 7 and deduce that: [5]

2 1 1+1 1+
12~ 12 22 ' 32 42



13. Find half range sine as well as cosine series for f(x)=¢"in (0,2).

14. Solve the following LPP by the simplex method:

Maximize, P = - x;+2x,
Subject to :
~Xj+ X952
- X +3X2 <12
X] —4%y <4
X1 2 0, X9 20
15. Solve the following LPP by Big-M, method:
Maximize, P =2x+5x, ,
Subject to;
X1 +2%, <18
‘ Qxl +X9 £21
X1 +Xp 210
X120,x320

F %ok

[2+3]
[7]

(8]
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' Candxdates are reqmred to gwe the;r ans wer< in their own words as far as pracncab'le.

v

v Attempt All questions. .
v’ The figures in the margin mdtcate Full Marks '
v

Assume swtable data if necessary

. 'Use the Proper'ties of deter‘mmant to show fhat: :
(a +b)? a be
ca (b+c) _ab ~2abc(a |-‘o+c)

be - @b (0+a) ST | e T
L . R - : 5]
2. Deﬁne Hermman and Skew-Hermman of a square complex matriX. If A is any square
~ matrix, prove that A+ A* is Hermitian and A — A¥ is Skew — Hermitian mafrix. Lo [5]
3. Test the consistency of the system by mghix rank method and solve it completely if g
 consistent: {51
x+2y z= 02x+3y+z~10 3x y 7z 1
4. Fm& the eigenv alues of the matnx A 11 2 1 “and use thern to compute
_ R ¥ 2 3
() exgenvalues of A-l '
(ii) determinant of A . . L
v (111}e1genva1ues of adj A [2+1+1+1]
5. Evaluate j Fdr where F= Smy1 +x(1+cos y)} and Cis the cir_eula‘r path given byt
Cy= P A 0 g e ‘_."f".»[S] i
6. Evaluate U F.n ds,’ where F=yzi+mX j+xyk where g is the surface of the sphere
: 'x2_+y2+.z2=1 intheﬁrs'toct'ant{ - I : S
7. Apply Green’s Theorem in plane to compute the area of thecurve | =| + =1. - [5
_ v o : 2. b
8. ‘State . Gauss dlvergence theorem in “vector calculus. Appl y it o evaluate o
_U {(x —yz)l—?.x y J+2k-] nds where S denote the surface of the cube bommed by the ‘
planes X = 0,x=87Y~ O,y a,2z=0,27 2. S [1+41
9 State the condmon for existence prnperty of L .lplaf‘e tmnsform Fmd me Laplace
: ~1-cos2t S
transform of: (2 b) — - L 1+°42
@ I o= o
) 10 State the convohmon theorem for 111’J“rse Lanlace Rox ansm - and use it to find the i,nver“se
~ Laplace transform of -——~—f-s—————é , - o , - 8]

(2 +DEE )

AT+ S ki o s e "
- g e

e 2 e B e s -



oy -10y’+9y St y(0)~-l y(O

112 Obraln the Founer sencs of f{x) = X +x? in-mg<x<x
13, Express f(x) =x’asa half—range sme senes in 0 <x< 3
N 14. Solve followmg LPP by the Slmplex method Lo

: Maxumze P=x;+x -
Subjectto; 2%, +x,<16
k ' X156
X2<10
X}>0 X2>0 .

- '15 Solve followmrr LPP by the Dual Method

' Mmmnze C= 21x1+50xz
Subject to ; 2x; +,5X2212 .
: ' 3X|+7X2.>_17
X120, %20 :

' ,-I 1 Soive the 1n1t1a1 value problem by applymg Laplace transform

O
B ST
R v/ B

Y
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SNENENEN

Candldates are required to give their answers in their own words as far as pracncable
Attempt All questions. :
The figures in the margin indicate Full Marks.
Assume suitable data if necessary. '

a a¢ al-1
b b? b-1
c ¢ -1 ,
Define an orthogonal matrix. Prove that the product of two orthogonal matrices of the same order

If

= 0; where a = b # ¢, apply the properties of determinants to showabc=1.  [5]

is also Qrthogonal. R [5]
For the matrix = [i ;] , find the modal matrix and the corresponding diagonal matrix.‘ o [5] _
State Cayley-Hamilton theorem and verify the theorem ~for t}ie square matrix
A= F, E: .Z,l ~ | - . I8
1 2 1

Prove that “for any simple closed curve C, the line integral f F. dr is independent of the path

joining the points A and B in the region if and only if J' Fdr=0. ' [5]

State Green’s theorem in the plane. Usmg Green’s theorem find the area of the hypocycloid

©” +QP =1 o o g

10.

11.
12.
13.
14,

. 15.

SN ' - - > 2 -
Evaluate ”F nds by Gauss’ dwergence theorem, where F=x1i~y j+(z° -1k andSis

the cylinder formed by the surfaces x> + y =4,z=0,z=1. B - [5]
Verify Stoke’s theorem for F = (x* - y2)i + 2xy7 taken over the rectangular bouﬁéied by the lines
x=0,x=ay=0,y=b. ' (5]
Define Laplace transform of f(t). Find the Laplace transform of:
a) tetcosht  b) o= [14+1.5+2.5)
Find the inverse Laplace transform of:

S 1
a) loggﬁ b) G- : [25+25]
Solve the initial value problem y” + 4y’ + 3y =0, y(0)=3,¥'(0) = 1 by using Laplace transform. {s]
Find the Fourier series of f{x) = 2x - X’ in (0, 2). [5]
Obtain the half range sine series for f(x) =e*in 0 <x <1. 4 . 51
Use Simplex method to solve following LPP: [7]

Maximize, P = 50x; + 80x;
Subject to : x; +2x, <32
3){1 -+ 4X2 <84
X1, X >0

Solve the following LPP by using big M method: _ [8]
Maximize, P=2x+y
Subjectto: x +y <10

xt+y22

x,y=20 .
osje sk
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Candidates are required to give their answers in their own words as far as practicable.
Attempt Alf questions, '
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.
1+a2-b*  2ab ~2b | |
Prove that l 2ab 1-a?% +b* 2a = (I+az + b2§3 by using the properties
|2 —2a  1-a?-b?|
i
of determinants. - _ 5]
Prove that every square complex matrix ean uniquely be expressed as a sum of a
Hermitian and a skew-Hermitian matrix. {51
i 6 -5 6 |
: oY 13 -2 1 24 )
. Reduce the matnx s 2 _9 14 | into normal form and hence find its rank. (s
e ’/‘ I 14
- Ld’ -2 -4 8 i
2o 1] |
. b . ~~ . 3 . )
Find the eigen values and eigen vectors o the matrix |0 2 —1| and also find its modal
0 0 2
matrix. ‘ (51

> 9 27 3 ” P 5 = = _
If F=3x"yz" i+x7z" j+2x yz k,show that de ¢ is independent of the path of

1
integration. Hence evaluate the integral on any path C from 0,0,0t0(1,2,3). {5}

Verify Green’s Theorem in plene for j [(x—y)dx+(x+y)dyl where ¢ is the boundary of
[+

" the region enclosed by y2 —x and ¥ = y. {51

-

— —¥ — 5 ~¥ 2—-> ‘
- Evaluate H F.nds where F=4xi-2y” j+z” k taken over the region bounded by
S

thr: cylinder %2 + y2 =4 and the planesz=0,z=3. [51

- - ‘
Evaluate j- F.d r, where ¢ is the rectangle tounded by the lines x=%2,y=0,y=1 and
C

AR T N =7
F=(x“+y")i-2xy j. , {51

State the condition for existence of Laplace transform. Obtain the Laplace transform of:

a) Cos*2t ) C"Satié cosbt [1+1.542.5]



-

10. Find the inverse Laplace transform of:

e ]

| A gl o
2) §+3 = ) b e [2+3} |
(s +6>,+13) (s+1}(s +Zs+?) _
v ﬂ Scahe the differential equation y“+2y ~3y smt under the cnndmons y(O) y' (G} {} by
using Laplace transform. : T 18]
12, Obtain the Fourier series fo represent the function f'(x) & far TSXET * . {5}
13, Obtain the balf range cosine series for the function f(x) = xsinx in ’ahe mtervai (O ?’i} [5]
14. Use Simplex method to solve following LPP: '
Maxnmze, P=30x; +x,
Subject to : 2x; +x, < 10
Xy 3% £ 10 :
. X, %22 0 . ) ‘ ‘ [?}
153, Use Big M method to solve following LPP: :
16. Minimize, 7, = dxy + 2x,
Subject to : 3x; +%, 2 27
=X % <-21
Xt 2%y > 30 Cd :
CXex20 S : N |

Codksk
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v Candidates are reqmred to give their answers in their own words as far as practicable.

v Attempt All questions.
v The figures in the margin indicate F ull Marks.

v Assume suitable data if necessary.

(93

prcf & P
Prove that: o2 (c+ a)2 a2 |=2(ab+bec+ ca)2 . {5
b’ a2 (a+b)
Prove that the necessary and sufficient condition for a square matrix A to possess an
inverse is that |A]=0. (51
. 2 -206 '
 Find the rank of the matrix ;‘ 31 g % by reducing it to normal form. {51
. 1 -2 12 .
State any two properties of eigen values of a matrix. Obtain eigen values and eigen
v -2 2 -3 ' o
vectors of the matrix | 2 1 = [1+4]
-1 -2 0 ' L

Prove that the line integral

3"-—'—‘-U‘J

f" dr is independent of path joining any two points A and B

in the region if and only it ﬁ‘?.d? =0 for any simple closed curve Cin the region. 5]
C ' :
o R _ RVvE 2 -
State Green's Theorem and use it to find the area of the curve {——} + (—‘t;) =1. [1+4]
v - a
Use Gauss' divergence theorem 10 evaluate H Fads where

S

=(2xy + Z)Tl + yZ»j ~(x+ 3y)§ and S is the surface bounded by the plane 2x-+3y+z=6,

x=0, y=0, z=0. 5]

Verify Stoke's Theorum for the vector field F (,4}{ y)_f - yzzj y2 7k over the upper

half of the sphere X Ty 247°=1 bounded by its prqectxm on xXy-plane. {51
[2+3]

Find the Laplace transform of:

1) t*cosat
i) }___fo:h(at)



e e e

10. Find the inverse Laplace transform of ; , o R . | [2+3]

e 5 +1)

Y

s? 42542
i}, tan1Z 2
11.Solve the differential equation y“+3y'+2j=e"’, y(0)=y'(0)=0 by a;i;ﬂying Laplace
transform. , : 51
12. Find the Fourier Series of the function f)=sinx| for m<xgm. [5]

13.1f fx) = -x’ in (0,1), show that the half range sine seres for f(x) is
&1 |

P ——m-é-sm(2n+1)f"~°, o [5]
T =0 (Zn+1) 1 ‘ .

. 14 Find the maximum and minimum values of the function z=20x+10y subject to: x+x.y<40

3x+y230, 4x+3y = 60, x,y>0 by graphical method. ‘, - [5]

} 15 Solve the following linear programmmg problem usmg big M method:

. Maximize P=2x;+5x,
"f"subjec* to : x;+2x5 <18
\ 2){1 +Xg =21
xl,xz 20.

{10}

k%
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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.

a a’ a’ -1 ' :
1. If b b? b’ =1 =0, where a=b#c show that abc=1.
¢ ¢t -1

81

S\J.

If A is a square matrix of order n, prove that A(adj. A) = (adj. A)A = |Al]L,, where I isa
unit matrix having same order as A,

3. Test the consistency of the system by matrix rank method and solve completely if found
consistent: x+2y-z=3, 2x+3y+z=10, 3x-y-7z=1

>

1 0 -1
State Cayley-Hemilton Thorem and verify it for the matrix A={l 2 1 }
2 2 3

5. A vector field is given by F = sin yi+x(1+cos v)j . Evaluate the line integral _[f*‘.df over

. 9 Hfad

;  the circular path ¢ given by x2+y?=a?, z=0.
State and prove Green's Theorem in plane.
7. Evaluate Hsf"ﬁ ds for F=yzi+zxj+ xyk where S is the surface of the sphere
x*+y*++z7=1 in the first octant.
8. State Stoke's theorem. Evaluate §(xydx +xy’dy) by Stoke's theorem taking ¢ to be a
square in the xy-plane with vertices (1,0),(-1,0),(0,1) and (0,-1).
.9. Find the Laplace transform of ;
i) tesint
.. COS2t—cos3t
iy —m————
t
10. Find the inverse Laplace transform of :
. s+2
i) —
(s+1)

i) cot’(s+1)
11. Solve the differential equation y"+y=sin3t, y(0)=y'(0)=0 by using Laplace transform.

12. Define Fourier Series for a function f(x). Obtain Fourier series for f(x)= S mgx <,

#

13. Express f(x)=¢” as the half range Fourier Sine series in 0<x<].

14. Find the maximum and minimum values of the function z = 50x; + 80x; subject to: x; +
x5 <32, 3%+ 4%, < 84, x1%22 0; by graphical method.

15. Solve the following Linear Programming probiem using big M method:
Maximize P= 2x;1x;
Subject to : x1+x2 < 10
XX 2 2
X,x22> 0

Kk

(5]
(5]

(5]

[1+4]

(51
[1+4]

2

[1+4]
[2+3]

[2+3]

(5]
[5]
[5}



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

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

Assume suitable data if necessary.

AN NN

Define the determinant as a function and using its properties. Show that

fowery
.

} b+c c+a a+b ja p X
< ig+r r+p p+g[=20 q ¥ - [5]
 ly+z z+x xX+y e ¥ Z

5 If A and B are orthogonal matrices of same order, prove that the product AB is also

orthogonal. 7 {5}
3. Test the consistency of the system X~ 2y+2z= 4, 3x+y+4z=6 and X+y+z =1 and
‘solve completely if found consistent. [5]
. 5 4 ' )
4. Foramatrix A= (1 : 2), find the modal matrix and the corresponding diagonal matrix. ~ [5]

-+ -
5. Prove that line integral J: Fdr is independent of path joining any two points A and B in
- -
the region if and only if .[CF dr =0 for any simple closed curve C in the region. [5]

6. Verify Green's theorem in the planc for ICK;,,Xz "8Y2 )dx+(4)’-6x¥)dﬂ where C is
) region bounded by y=x" and x =y2. -

-~ > -» - > o .
7. ‘Evaluate JLF ‘nds where F=6zi—4j+yk and S is the region of the plane
2x +3y+6z=12 bounded in the first octant. ' [5]

- — - 5 - 57 -
8. Evaluate using Gauss divergence theorem, ILF ‘nds where F=x?yi+xy” j+2xyzk
and S is the surface bounded by the planes x = 0,y=0,z=0,x+2y+z= 2. [5]

9. Obtain the Fourier Series to represent £(x)=X— % from x =—n to x == and deduce that

2 . .
11‘-2— = %5—512- -312- --415 ......... ' (5]
10. Obtain the half range Fourier Sine Serles for f(x) =n - x in the range 0 <X <. (5]
11. State the conditions for existence of Laplace transform. Obtain the Laplace transform of:
) e cos® 2t (i SSHmcosit [14242]

t



- 12. Find the inverse Lapiace transform of:
1 .
B e
(8-2)(s”+1)
13. Solve the following intial value problem by using Laplace transform:
Yy +3y=¢', y0)=0;y'(0)=2 o - Bl
14. Graphically maximize Z = 7x, + 10x,

(ii) cot™(S+1) | _ [2.5+2.5]

Subject to constraints:
3x;+x, <9
X, +2x, <8 ' [5]
X1,X5 20, ‘
15. Solve the following linear Programming Problem by simple method:

Maximize: Z =3x, +5x,

Subject to:

3x; +2x, <18 ,

X, £4,x,86 B )
X1,X9 20, ’ | '

LR ]
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AENENEN

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

Attempt Al questions.
The figures in the margin indicate Full Marks
Assume suitable data if necessary.

a a? a’-1

Ifib b* b*-1=0 where azbzc; apply properties of determinant to show abc = 1.

c ¢ -1

If A be an n x n matrix, prove that

Adj(A).A=A.(AdjA) = | AT whereIis an n x n unit matrix.

Find the rank of the following matrix by reducing it into normal form:

3 1 4
0 5 8
-3 4 4
1 2 4

Find the modal matrix for the matrix

2 11
A=-2 1 3
2 1 -1

State and prove Green’s theorem in plane.

[5]

51

6. Find the total work dome in moving the particle in a force field given by

9.

10. Express f(x) = " as a half range Fourier Cosine Seriesin 0 <x <1.
11.

- - - :
F =Siny i + x(1+cosy) j over the circular path x> +y* = a?,

z=1Q.

- - - N T
Evaluate I_LF ds where F=xi-yj+zkand s is the surface of the cylinder

x*+y?=a?,0<z<b.

the lines x =+a,y =0,y = b

Obtain Fourier series for f(x) = x° in the mterval TSXET.

State existence theorem for Laplace Transform. Obtain the Laplace transform of

—at ~bt
£ e e
a) te’ sint ) Qe
t

- - -
" Verify Stoke’s theorem for F = (x* +y?) 1 -2xy j taken round the rectangle bounded by

[5]

5]
[5]

1)

[5]

Bl

[5]
[5]

1+2+2]



12. Find the inverse Laplace transform of*

| 1 42 . |
a : ' b) tan™ = [2+542.5
) s -5s+6 ) 8 : L ]

13. By using Laplace ﬁansforﬁl, solve the initial value problem:
Y'+2y=1(), y(0) =y (0)=0 |
Wherer() =1,0<t<1 »

=0, otherwise

[51

14. Graphically maximize Z = 5x; + 3x, Subject to constraint
X;+2x, 50 _
2%, +x, <40, ' ' | [5]
5‘ X),X; 20 '
15. Solve the following Linear Prégramming Problem by simple method:
| Maximize : Z = 4x +3y '
P Subject to : 2x +3 y<6
R X +2y<3
2y <5
2X+y<4
X,y 20.} o

[101.

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

The figures in the margin indicate Full Marks.

Assume suitable data if necessary. -

Use properties of determinant to show o [51

x* xz—'(y——z)2 yz o
y' y'—(z-x)’ 7l = (x - y)y - 2)(z— X)E+ Y +2)(x +y’ +27)

7 2 -(x-y) Xy

Prove that every square matrix can be uniquely expressed as the sum of symmetric and a
skew symmetric matrix. :

(5]

Define eigen values and eigen vectors in terms of linear transformation with matrices as
operator. Find eigen values of the matrix. ' [243]

~2 2 -3
2 1 -6}
-1 -2 0,

Test the consistency of the system X+y+2=3, X+ 2y+3z=4, 2x+3y+4z= 7 by using
rank of matrix method and solve if consistent. [5]

If F is the gradient of some’ scalar point functions ¢ i.e %’:Vd), prove that the line

integral is independent of the pdth joining any two ‘points in the region and conversely. [51
Evaluate j LF.n ds. where F=xyi- x’ ?—l— (x+ z)Iz and S is the region of the plane

2% +2y +2z =6 bounded in the first quadrant. | : (51
State and prove Green's theorem in plane. - ' B

Apply Gauss' divergence theorem 0 evaluate I j; [(}3 - yz)?—2x2y3+ 212}; ds, where 8

is the surface of the cube Bounded by the planesx=0,x =2,y = 0,y=az=0,z=2a [5]
. Expand f(x) =xsinx asa Fourier series in -t <X S 7. , ‘ | [51
Obtain half range cosine series for f(x) = x in the interval 0 sx < 7. 5]
Find the Laplace transform of: | - ’ [3+2]

i) t’cosat
... Sint
ii)

t




S
(8 +4)S*+9) »
13. Solve the following initial value problem by using Laplace transform:
Yy 2y'~3y = sint, y(0)=y'(0)=0 |
- 14 Gréphically maximize -
Z=T7x,+10x, |

‘Laplace transform of

Subject to constraints,
3, +x,<9
X +2%,<8
X,%X, =20
15. Solve the 'following LPP by simplex method using duality of:
Minimize Z = 20x-+50y
Subject to:
23{ +5y=>12
3x+T7y217
X, y=20

ok sk

12. State .convolution theorem for inverse Laplace transform and use it to find the nverse

[1+4]

(51

(]

{101
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions. ' e 2 L N
The figures in the margin indicate Full Marks. R e
Assume suitable data if necessary. i

" Distinguish a matrix and a determinant. Use property of determinant to prove:

a+b+2c a [ . el e
c’ b+c+2a =2(a-rb+(3) - B P
c a = cH+a+ 2b‘ fros
: AT

Prove that the necessary and sufficient condition for a square matrix to posses an inverse

is that it is non singular. 5]

Find the rank of the matrix: - : : (5]

1 0 -5 6

2 ls) 1
- L i

g = 2 -9 1 4 by reducing it tc normal form.
4 =2 -4 8) ’
4 3 .1

State Cayley-Hamilton theorem and use it to find inverse of the matrix 2 1 -2 (5]
i ’ . 1 1]

Find the work done by the forcu F= yz Trzx j+ xyk in displacement of a particle along
the straight segment- C from poit (1,1,1) to the point (3,3.2). ‘ : (5]

State Gauss  divergence - theorem and  apply it to evaluate HF n ds, where

F=xi+yj+zk and S is the surface of the cube bounded by the planes x = 0,%x=2
y=0,y=a,z=0,z=2 . 5]
State and prove Green's theorem in plane. (5}

Verify stokes theorem for the vector field F= (2x-Y) 1—yz ] y zk over the upper

half of the surface of x*+y* +z° =1bounded by its projection the xy-plane. (51

Find the Fourier series to represent f{x)=x- x? from -7 to 7. (5]
. Find the half range Fourier sine series for f)=e” in0<x<m . {51
Define Laplace transform of a funct tion and state criteria of existence of a Laplace

transform of a function. Find the Laplace transform of £(t) = tﬁs}}_ [1+1+3]

T



12, Find inverse I Lau_af‘e iransform of

P S _; 1
(i) Ms('s+2) (i1) ;an (s)

13. Solve the following initial value pro»bleni using Laplace transform:

~”+4y+3y G ysﬂ) 3, y(O)wf
Y eth&i_‘ @wﬁ fOllov_ving LPP:

z="Tx, +10x,
Subject to,
' 3%, +x,<9
X, +2x,<8.

Xy,X, 20

TR

[5]

[10]

151
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* Use properties of déterminants to prove:
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Sub]ect - Engmeermg Mathematics IL (SHY o)

Candidates are required t0 give their answers in their own words as far as practicable.
Attempt AUl All questions. L "
The figures in the margin indicare Full Marks.

Assume suitable data zf necessary. v

| a? T be ac+c’ : ‘ S
e a2 +ab b? ac |= 4'«12’0292 (5]
b2 +be c? T

' Prove that the necessary and sufﬁc1ent condmon for a square matrix A to posses # 5] ;

mvcrse 1S that the matrix A should be non smgular

1 3 -2 1): S ,
Find the rank of the matrix A : : oo
N - 2 0 =3 2 : -
3_ 3 -3 3

by reducing it into normal form.

f_fii"xd the eigenvalues and e}genveétors of the matrix | 1 21 B | o [‘&ﬂ
- o " S oo 1) o
Gwe an example showmg 1mportance of elgenvectqyg
‘Show that F=(x+ z ) i+ Z j+ (y + ZXZ)K is motahonal and ﬁnd 1ts scalar potential. - [8]
' 'State and prove Green s Theorem in plane. et o ' m
| Evaluate HF nds whcre F= yzH—zx _]+ka and S -is the surface of the sphe\:?
x2+yt+zt=1in he first octant. o ’ {51
Evaluate Ixydx+xy2dy by app1y1ﬁ0 stokes theorem where C is the square in xy-plane
' with vertices (1,0), (-1,0), (0,1), (0 -1) ' SRRl
: [2+3]

Find the Laplace transform of:
i) T.e2t sin3t
i S sm t



10. Find the inve‘rsvé‘Lépl'ace transform of :
S+2
s* ~4s5+13

ii) 1og(s+a)

S-—a

11. Solve the following initial value iﬁroblem using Laplacc trapsform:
X"+ Hx =67, x(0)=-2, x'(0)=-8 |

12. Find the Fourier series representation of f(x)= lx[ m [-x, @}

13. Obtain the half range Fourier Sine Senes for the function §x) = x> in the In'ﬁfﬁl"/fi1 0,3).

14. Apply Graphlcal method 10 mammlze ,
Z=5%+3x, |
Subject to the constraints:
X, +2xb 50

m'fv2x +k2 s40

>0; X, 2 0

. ‘Solve the- foHowmg L1near Pro gzrammmu Problﬂm by Sunplex method
‘:Malelze Z =15x, -+~10X2
' Subject to: X; +3x, <10
| 2%,+x%, K10
X, 20,%x,20 "

ko

3]

51

[5]
5]

51

[10]

-l
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v Candidates are required to give their answers 1L their own words far as practicable:
v Attempt AlL questions. '

- The figures it the margin indicate Full Marks.

v Assume suztabze data if necessary-

1. Use properties of de’temlinants 10 prove: N L ) I
g2 +1  ba ca da \

b - 2 .
° b —rl,' fb; . O 1+a L ectrd
-tac be 1~?°+1,. dec | _
| ad. bd - cd 47+l

o Show that every squ: atrix can be uniquely ekpfessed as the sum of symmettic and .
SLew—Symmamc mattices.” - B 51

_'-_3-. Test the con51 stency of the system x+y+z=3,x+2y +3z=43nd2x+3y+4z=7 and

solve comnletely £ found consistent. | , ' {5}

| o | R 2 2 -3 o
4 State Cayley—Hamﬂ “thefbreiﬁ_anﬁ verify it for the matrix; A= 2 1 -6\ Ufﬂ RS |
o S S 270 '- o

n‘?egfa‘?'z;:jf:d T of a contmuous funcuon ¥ deﬁncd :n a region R is
iﬁdapendenﬁ:ofvpa ""bin'm’gz_ any two points in R if and ooty if ’chere gxisis 2 single * * |

X havx' g 'ﬁrst order partial derivatives such that F=Va"

o

i 'to ﬁn& the area of ast:md Lyt = 2’

.- 7. TEvealuate H‘?ndsk?_where F % H—y 3+z. k and 's' is the surface of the plane -

x+y+z=1 between the co-ordinate planes. _ ! e 5]

3. Apply Gauss' divergence theorem to evaluate ﬂFn ds where

F (<’ —v2) 1—2x2y—§+ 2k and 's' is the qurface the cube vounded bY the planes
v=0,x=&Y" =0,y7 az 0,z=2 151



9. Find the Laplace transform of: = v : [243]

i) tSin3t
«n Sin2t
1)

10. Find the invérse Laplace transform of: . o : ; | ; {2+3]
3 ;

s*—3s+2

S

s(s+1)>

11. Appl\? Laplace transform to sol?e the differential equation: - oI5
Y"2y'+5Sy =etsint, - x(0) =0, x(O) 1 ' |

i)

iy

12, Fmd aFouner senes to represent f(x) x—x* from’lib-n: to x . HSHCE ShOW that

_~+.....=—’3.— PR, o . B

12 : o CE |
13. Dévelop f(x)—_:sm{-’"ll’iJ in half range Cosine Seties in the nge 0 <x.< " - [3]
14. ;:(i*r’égihically maximize, . % S ',[5].

. Z= Tx, +10x,
- Subject to constraints,
3%, +%,<9
o X +2%, <8
X, 20, }tl2 =0 . »
‘15 Solve the 10110w1ng LPP using sunplex mcthod. :
Maxumze P= 50x +80x2 4
:Sublect tor x;+2x, <32 .
' I, +4x%x, <84 .
. X, 20,%,.2 0  “

R

e de sk
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v Candidates are required to give: their answers m their own words as far as préct@cable.
v Attempt Al questions. : _
v Thefigures in the margin indicate Full Marks.

L ——

v Assume suitable data zf necessary.

' (a+b)° L eca be

1. Prove that ca (b+c) ab =2abc(a+b+c)3 ' S *_ , ' ‘ '[5]
be ab (c-i—a)2 ' | C
2 A andB are two non smgularm africes, then prove that (AB)" =BTAT B 1
ind the rank of the matrix: | o Bl
C1-1 -2 -4 | S
‘ 2 3 -1 -1
3 1 3 -2 -
. 6 3 0 =T) o SR PN
"4, "Pind the eigen value;and eigen vectors of the matrix. ' S )
_p .2 -3 .
2 1 =6

okt 20

5. Prove that the line mtegral j F d T 1s mdependent of path Joinihg' any two poi'nts AandB

¢

in thp :ccgmn R, ifand only if, fF.d r= 0 I.or any sxmple closed path CimR . o . [5]

6. Exfalqate ILF nds where F yz 1+zx _]+ka whure S is the surface of the f;sp11:e're
X7 yz L+ z? =1 in the first octant. , . 151 -
| ~ oR o |
Apniv Stoke's theorem 10 evaluate j (x+y)dx+(z,x z)dy +(y+ 7) dz where C is thév '
poundary of the triangle with vertices (2,0,0), (0.3 ,0) and (0,0,6)- 5]
7. State Green's theorem in plane. and hence apply it to CO“’lpuJ’ the area of the curve '

L2/ —'.-ym = a2, ) ] (5]



8. Apply Gauss dwergense theorem to evaluate HSF nds where F=x2 1——-:-* j+ yzk taken

~over the cube bounded by x =0, x = -1, y=0,y=1, z=0,z=
9. Find the Laplace transform of the following: -
.a)

cos2t —cos3t
t
b) sin’ 2t .

| 10.F md the inverse Laplace transfmm of the followmg

1

s —5s+6 -

_ s+2 |

(s’ +4s+5)° _
11. Solve the initial value problem by using Laplace transform:

X245 =e~ sint; x(0)=0, x'(0)=1

aEL 111
12 o2 3o

‘ 13 Obtam the halfrange sine seriesfor the functlon f (x)=x*in the mterval (0,3) : A' - 5],

jl4 Gra::rmuai‘y maximize and minimize ',
- Z=5%,+3x, Subjected to constrmnts 5

3x1+5x,.<_15
5xl +2x~ <10 xx,x2 20

1 ‘ o - I5]
" v [2.5%2]

3]

151

féjﬁﬁfgbuﬁéxj.,;Series:forIhe‘;funcﬁon;;f(x} =x-x* ,fgom“-v'r,to.mand‘hencs./si'lo_w'that: - - B

el

—

s, Use simplex method to solve the I Linear Programmng problem e Coono

Ma:_unnze Zi= 15x1 +10:k.2 f
- ’Sul?j:ectto '2X1+2X2510 ’

' x, +3x%, £10
and,' v,'xl,xzz,(’J? .

#kd
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v" Candidates are requlred to give thcn‘ answers m their own words as far as practlcable _

v Attempt All questions. _ .
v The figures in the margin indicate Full Marks. o o
v Assume suztable data if necessary. o vy

1. Using the properties, evaluate the determmant: o S SR 5]
It a a® a > 4 bed ' -
i b b b® +cda|
L ecoc ¢ +abd
1 d ¢ & +ebe

. ‘Prove that every square matrix can uniquely. be expressed as the sum of a syrjlinetﬁc and_a
. _{;nsl\ew symmetric mamx ) ' : SR - 151

Testthu consistency of the system ‘ o Lo {5]
‘ x—6y-z=10, 2x-2y+32= =10, 3x-8y+2z= 20 '

And solve completely, if fqunc_l‘ consistent. -

, . . o 221

. 4. “Find ‘thef:e‘i‘gen values and eigenvecters of the matrix| 1 3 1. . S &)
o 12 2 ' o

-  5. .Usmg the lme 1ntegral compute the workdone by the force . o ‘ _ [5}4'

F (2x y+22)1-‘-(x+y z)J+(3x—2y Sz)k
when it moves once around a ciitle x? + y?=4;2=0
6. State and prove Green s Theorem in plane. LR E

o _ 7 Venfy Stoke s theorem for F (xP+y ) i- 2»:y_j taken around the récfangl‘e bounded by the
linesx=%a,y=0,y=b. v C . ) A

. 8. Evaluate ”F n ds where F=(2xy+z) 1+y _] (x+3y)K by Gauss divergence theorer'r';;

‘where S is surface of the plane 2x +2y+z=56 in the ﬁrst octant boundmc the volume V.’ [5]

9. Findthe Laplace transform of the following: ~ ~ . - [2.5%2]

ay te’” *cost ’

b) Sinhat.cost



10, Find the inverse Laplace transform of :

1
SS+1

a)
-

_b) (S8* +b%)?

11. Solve the dxfrerentlal equatzon y'2y'+5y =€’ smt y(O) O y (0) 1 bv usmg Laplace

transform _ ‘
12, Expand the function f{ (x) = x sin x as a Fourier series in the interval -n < x < <.

13. Obtain half range sine series for the function f x)=x-x*for0<x< 1_.
14. Graphically maximize and minimize | '
'z = 9% + 40y subjected to the constraints

ky X2 1, y-x=<3,2<x%5

. 15 Solve the foliowing Lmear Programming Problem by Slmplex method

Mamrmze, P= 20)(2 =-5%,
' ASub‘)eofed to, IOXZ 2%, <5

2%, +5%, <10and xl",xz >0

[2.5%2]

151

51
[5] .
5]

g

i

I
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B e et




01 TRIBHUVAN UNIVERSITY fE}Eﬁ.": j | ,
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v Candidates are reqiired to give their answe
v Attempt All questions. T
v The figures in the margin indicate E. ull Marks.
v Assume suitable data if necessary. '
o b+ BP0 € _ | |
{. Showthat:| a®  (c+ at ¢ = 2abe(a +b+0) o ‘ 18]
2. Prbve that 'every squaré matrix can be uniquely writteﬂ as a sum of Harrrﬁtian and Skew-
. Hermitian matrices. ’ ' : .- 151
3- 1 4 _
- 3. Find the rank of the matrix by changing 1t into normal form: 3 4 4 5]
| 1 2 4
: | . . _ (2 1 1 .
'Find the eigen value and eigen vector of the matrix:| =2 1 3 B e
S ‘ “ 2 1 -1 o ‘
5. Usmg Green’s theorem, evaluate] j' (y'dx— x*dy). where C is the boundary of the -
circle x* + y2 =4, - _ o ' | ' 15] .
. : . e B : - =5 . ) - . ~' C
6. Show that F(X,Y,2) = v i+ (3xy2 +e?) I+ 2yek is conservative vector field and find
" its scalar potential function. 3 L L - - 151.
) . - ’ -~ A B = . N : ‘ : y
T Find the surface integral JIFn ds where F=xi+y j+zk and S is the upper half of the
sphere x* +y2 yzr=1. . . o ‘ R R o " :[5] '
L ' . - R - -~ - ‘ N o
8. Verify Stoke’s theorem for F(x,7,2)=(2x-Y) i-yzt j- y’zk where S-is the upper
half of the sphere 2+y?+zr=4andC is its boundary. : ' - 5]

|  OR
- Bvaluate using Gauss divergence theorem,, o
B — A - - . 2 - 2 -+ - . x
B _(LFn ds where F (x,¥,2) =Xy i+%Y j+2xyzk and $ is the surface bounded by
the planesx =0,y = 0, z=0 and x+2y+z =2 '

9. Find the Laplace transform of (i) sin 2t cosh 4t (if) e sin 4t . ‘ (51




3s

10. Using the ConVolution theorem, find the invérse Laplace transform of m 18]

11. Solve the fonowmg initial value probl em using Laplace transform: , | EREI
y+4y' 43y =e ,y(O) 00, y (0)=2 '

12. O’otaun the half range Fourier sine series of f(x) 7 -X in the range 0<x<m . {51

13. Obtain the Fourier series of f{x) = e in0<x<2m. : £ Lo [5]

14. Graphically maximum Z = 5X, + 3x., subject to consﬁ‘amts L o o s 5]

X1T21{2 :502X1+X2 $40 and \1>0 X2>0

15. Solve the followmcr hnear programmmg problem by sxmplex method constructmg the ‘
duality: - , R {10}
, Mnnmlze.P——?.lxﬁSOxz : . R .
R Subject to 3x;+7x; 2 17
2%1+5% 2 12 '

X1,%220 S
‘ Ees
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RS-
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_Subject. - Mathematlcs HI (5H50] )

PR

v Candidates are reqmred 10 gwe their answers in iheir own words as far as practicable.

v Attempt All questions.
' The figures in the margin indicate Full Marks.
v Assume suitable data if necassary : -

i 1. Usmg the properties of dﬂtemunmt prove o ' o '{5"]
(b+c) a? ar | | | ‘
b {c+a)2 b? —2&bc(a_+b—&-c)3
1 P c? (a +b)?|
3. Prove that ( AB) =B A where A is the matrix bf size mxp and B is the matrix of size -
i ot o 15)
§ rn 3 -21
D o N S 1111 '
" 3. Fin&'the rank of the following matrix by reducing _normal form. 50 -3 2 [5]
3 3. -3 3],
""" g _} - 20 11
A Find the eigen values and eigen vectors of the following matrik. | 0 2 -1y {51
: ) BRI 00 2
- 5. Prove that the line intergral j F d 1 is mdependen‘c of the path Jommg any two points Ap N
a.nd B in aregion if j F.d r = 0 for any snmple closed curve C in the region. o - 8]
. (+ .
- A N '
6. Evaluate “;F.n ds where F=x i+y? j—x‘z2 ¥ and S fs the finite plane x+y+z=1
between the coordinate planes. i - Bl
OR T

i - A - - -
Evaluate H F.uds for F=yzi+zx j+ka Where S is the Qurface of sphere
s .

¥

7, ) 2 . . : .
X2 +y? 422 =1 inthe fusstoctant. .o o

- - — > '
7. EBvaluate, HT nds for F=xi-Y j+(z2 ~1)k where S is the surface bounded by the

cylinder x* +y” =4 and the planesz=0and 2= 1 ) ~ 15l




8. Verify the stoke’s theorem for F={2x-v)1 ~yz? j—y*zk where S is the upper part of

the sphere x? +y? +z? =a®C is its boundary. - . | . Bl
9. Find the Laplace transform of (a) t*sinzt and (b) l-e [2.5%2]
2543 s 5 5y
10 Find the i mvsrsc Laplace transform of (2) =z 7y [2.5%2]
+55 6 st —a’ P
11. Solve the following dﬁ‘erentlal equatlon by using Laplace ﬁamfoml o B S Y
Y2y =%, yO) =1y (0)=0 | " |
_ 12. Obtain the Fourior series for f{x)=x" in ﬂ%ie interval -t <x < T and hence prove that _ _
z_=2 Lyl =5 R 5]
12722 3 6 - , : o S
13. Obtain half range sine series for f{x) = nx- x%in (0, 75) U v o . | [5] :
14. Graphically minimize z=4x,+3%;, +X; - Lo SO £ O
4 HVSubjec;t 10 Xy + 2%y x5 212 |
a3 v3x1'+2x’2'4._~-x3 28 and X;,X5,%3 20" :
15. Minimize z =8x; +9%, - R ST T B RPN LU

‘Subge ctto x,+3x, 24

' 7«;1 sz > 5 with %x,X, 29

Rk
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v
v Attempt All questions. A

v The figures in the margin indicate Full Marks.
v .

Assume suitable data if necessary.

a b b b
boa |
1. Prove that: . & A _(b-2a) {51
: a a b a , :
b b-b 2
2. Prove that every matrix A can uniquely be expressed as a sum of a symmetric and a skew
. symmetric matrix. : : : ' [5]
3. Test the consistency of the system x+y+z =3, x+2y+3z = 4 and 2x+3y+4z = 7 and solve
" if consistent. : ' ' o {5]
| . | | f2 -1 1]
.4, Vetify Cayley-Hamilton theorem for matrix A and find the inverse of | 1 2 -1 {51
| | 1 -1.2
5. State and prove Green's theorem in the plane. (51
OR : _
‘ o= : - - )
Verify Stroke's theorem for F=(x"+ y*)i—2xy j taken round the rectangle 1 the
Xy-plane bounded byx=0,x=8a,¥ =0,y =b N
‘6. TFind the work done in moving particle once round the circle x* +y2 =9,z =0 undet the
- — - - . - ) :
force field F given by F=(2x—~y+z)i+(x+y—zz)j+(3x-2y+4z)k‘ o [5]
- - - - 2——) - ]
7. Evaluate HSF n ds where F=xyi-X j+(x+2)k, s is the portion of the plane
2%+2y+z = 6 included in the first octant. ’ [5]
) g 3 . - 5 - |- a’ R
8. Show that J'L (x° —yz) i-2x7y j+2k |n ds= 5 where s is the surface of the cube
boundedbytheplanesx=0,x=a,y=0,y=a,z=,0,2'.=a ‘ - 3]
9. Find the Laplace transform of (i) £ ()= 1-cost (i) f(ty=te ™ sint (5]



(s+2)* . 1
i)
s* (1) sl’(s?+a2)

10. Find the inverse Laplécs transform of (i)

11, Using Lapléce Transform to solve: y"+4y = sin t; ¥(0) =0=y'(0)
12. Find a fourier series to represent f(x) = x—- x2 from x =TI tox =11
13. Find a fourier series to represent f(x) - 2x —x*? in the range {0,3)
| OR
Express f{(x) = x as a half range sine series in 0 <x <[]

14. Use simplex method to, Magimize p = 15x;+10x;
Subjectto 2x; +x, <10
X1+ 3x< _10, X, X220

15. Find the dual of following Linear programming problem and solve by simplex method

Minimize C=16x;+45x;
Subjectto  2x; + 5% =50 »
‘ X1+ 3x2 27, X1,%2 20

OR

se'Big M-method to'solve thewfa‘llowmg linear programming "p;oblem.

Maximize p = 2x; + X
Subjectto  x;+x2<10 :
XphXe 22, . ‘ X1, %22 0

ke

(5]

BJ
(5]
{31

[7]

(8]
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~ Candidates are required 10 give their answers in their own words as far as practicable.
v Attempt All questions. ‘ .
v The figures in the margin indicate FX 1l Marks.
v Assume suitable data if necessary.
. al a?-(b- c) b |
1. Find'the value of the determinant Hh2 b* —,(c—a)2 ca I =1
\cz- % —(a—b)’ ab\ '
5. Show that the matrix B® AB is Hermitian or skew-Hermittian according as A is Hgmﬁtian
and skew- Hermitian. {51
6 1 3 8
. 14 26 . L . .
3. Find the rank of the matrix | 03 9 reducing this 1nto the triangular form. 51
16 4 12 15
B 102
4%0Obtain the characteristic equation of the matrix A =10 2 1 and verify. that it is
| | | 2 03 ~
Tosatisfied by A ' - {51
; ‘ - > — - - . . .
5 Evaluate |F.dr, whereF = (x-y)i+x+¥)] along the closed curve C bounded by
C- .
y? =x and x> =Y | | 5
. - ‘ | . = = - 7 2 =
6. Find the value of the normal surface integral HSF.n ds for F=x1-Y j+(z -k,
where § is the surface bounded by the cylinder x? +y? =4 between the planes Z =0 and
Z=1 o 51
4 ’ 2 22
7. Using Green's theorem, find the area of the astroid x3+y3=a’
- - - - L7 . v . ) o
8. Verify stoke's theorem for F=2yi+3xj-z k where S 18 the upper half of the sphere
x2+y? +z° =9and Cisifs boundary. ‘ [5]
OR °
- ,
Evaluate the volume intergral HLF dv, where V is the region bounded by the surface
5 - - - 3 - '
x-=0,y;0,y=6,z=x ,z=4and F=2xzi—X ity k
~ . Find the Laplace ansforms of the following functions [2.5%2]



10,
11,

12.

- dx

14.

snBE

State and prove the second shifting theorem of the Laplace transform. -
Solve the foiiowino differential equation using Laplace transform.

32
s

7;+“3’ —2y=x given ‘!LO) Ly(©=0

4

Obtain ahe Founer series for f(x) = x* in the m‘cewal -m < x < © and hence show that

_ 1_ _nz
E——~—~ A s =—
n? 12 2% 32 6

. Express f(x)=xasa half-range sine series in 0 <x <2

Maximize Z = 4x;+5x, subject to constraints

2% + 5%, <25
6x; + 5%, <45
x1=20andx;20

graphically

- Solve the following linear programming problem using the simplex method.

Maximize P = 50x;+80x;
~ Subjectto xj+2x2<32.
3X1 +.4X2 <84
X1, X220

Fkk

(5]
5]

{10]
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TRIBHUVAN UNIVERSITY [ Exam.

U Subject - Bleotromagnetios (XS0
Candida"tes‘ 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.

Necessary formula sheet is attached herewith.

Assume suitable data if necessary.

Express a scaler potential field V=x*+2y*+37" in sphericai coordinates. Find the value of
P at a point (2,60°,90%). [4+1]

Derive the expression for an electric field intensity due to an infinite line charge using
Gauss’s Law. Find electric flux density at point P(6, 5, 4) due to a uniform line charge of

© 6nC/m at x = 4, y.= 2, point charge 10nC at Q(3, 2, 4y and uniform surface charge density

10.

11.

12.

of 0.4nC/m’ at x = 3. [3+5]
Two uniform charges 8 nC/m are located at x = 1, z =2 and x = -1, y = 2 in free space
respectively. If the potential at originis 100 V. Find VatP (4, 1, 3). [6]

Derive Poisson Equation. Find the capacitance of parallel plate capacitor by solving
Laplace equation with potential difference between the plates as Vi, [3+4]

Evaluate.both sides of Stokes’s theorem for the field H = 12 sinfd; and the surface
r=4,0<0< 90° 0<¢< 90°. Let the surface have the &, direction (61
Differentiate Scalar Magnetic Potential and Vector Magnetic Potential. Given magnetic
vector Roten‘tial A= ~95-ﬁz Wh/m. Calculate the total magnetic flux crossing the surface

=§,15psz,05zs5. ” [2+6]
List out point form of Maxwell’s equations in phasor form for time varying case. Using

these equations, derive the electric field component of a uniform plane wave travelling in
the perfect dielectric medium. ‘ [2+6]

A 9375 GHz uniform plane wave is propagating in polythene (672.26, w=1). If the
amplitude of the electric field intensity is 500 V/m and the material is assumed to be
lossless: Find the phase constant, wavelength, velocity of propagation and intrinsic

impedance. [2+2+2+2]
Explain the term Skin Depth. Using Poynting Vector deduce the time- average power
density for a perfect dielectric. [4+4]

A lossless 60 © line is 1.8) long and is terminated with pure resistance of 80 Q. The load
voltage is 15£30° V.(i) Average power delivered to load (ii) Magnitude of minimum
voltage on the line. [4+4]

What are the advantages of waveguides over transmission line? Consider a rectangular
waveguide of dimension a=1.07 cm, b=043 cm. Find the cutoff frequency for
TM;; mode. (E~2, p=po) [2+4]
Write short notes about antenna and it$ parameters. [2]

LS
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T Subject - Blectomagnetios (0509

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.

Necessary formula sheet is attached herewith.

Assume suitable data if necessary.

-
The Magnetic field Intensity in a certain region is given asH =204, —104, + 34,A/m,

Transform this field vector into Cartesian co-ordinate at P(x=5, y=2, z=-1). {51

A point charge of 6pc located at origin, uniform line charge density of 180nc/m lies along

— .
x-axis and uniform sheet charge of 25¢/m? lies on z=0 plane. Find D at point (1,2,4). {61

Differentiate between divergence and gradient. Let V = cos2 in free space.(i) Find the

P
volume charge density at point A (0.5,60°,1). (ii) Find the surface charge density on a
conductor surface passing through the point B(2,30°,1). [2+3+3]

Define curvilinear square method for calculating capacitance. A square grid shown in
figure below within a given potential. Find the potential at point a, b, ¢, d, €, f, g, handi

using iteration method. Complete it using single iteration only. [4+4]
VvV = 100V
infinitesimal gap ~ > ' ¢~ infinitesimal gap
a b, c
V = 0V = d g f Vv o= OV
g h i
V = OV

- e P _‘% B-* - Y
Justify the maxwell’s equation: 955 B.dS=0 with necessary remarks, Derive an
expression of magnetic field intensity for an infinite filament carrying a direct current
using vector magnetic potential. - : [2+6]




L H

7. Define poynting vector. Using this. deduce the time average power deriSity for a

~ o P 2 e B R
9. A unifdnq plane wave in free space is given by Magnetic field intensity H in phasor

_ 6. Define Biot savart’s law. Let the Ppermittivity be SpH/m in regibn A where x<0, and

W0pH/m in region B where x>0, If there is a surface current density |
' . ._‘> o

- , : - . .
K 1508, ~2008,A/m. at x =0 andif H =3004, ~ 4004, + 5006,A /m,find

i

> - Cle
3 , |HB| and [HNp [2+6]

dissipative medium. [2+6]

8. A conductor with cross-sectional area of 10cm?® carries conduction current
' _..) . : ‘ N ’ w

J =025in10°t4,mA. Given that o = 2.5x10°/m, and <, = 6. Calculate the magnitude
» of the displacement current density. 3 e o

o

> |
form as: Hy =400 430° ¢3%%= ayA/m Find:
a) Angular frequency ().

b) Wavelength () and intrinsic impedance (1),
. JTSE S ¢

©) Blectric field intensity B(x,y,7,0)at z=50mm and t= 4pS. N T

- 10. The parameters of a certain transmission line 6p'erating at 6x10° rad/s ate L = 0;491{/111;

C= 40pF/m,, G =80mS/m, and R = 20Q/m. Find y, A and Z, (characteristic impedance). [3+3+2]

11. A standard air-filled rectangular Waveguide with dimensions ,8.,636cm><4.318ém is fed by

a 4GHz carrier from a coaxial cable. Jetermine if a TEy mode will be propagating or not. [6]

12. What are the parameters of antenna? List out the types of Antenna, [2]

ok
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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 Necessary formula sheet_are attached herewith.
v Assume suitable data if necessary.
' -> -> - >
1. Transform the vectorA =ya,—(x+y)ay+za, at point P (-3,4,5) in cylindrical
coordinate system. (5]
. - . =2 20, .24 . R
2. Define electric flux density. Given the field D =—-~—é~(~wsm da, + sin2¢ay) , evaluate
: p
both sides of the divergence theorem for the region bounded by 1< p<2,0<¢<90°0<
z<l, ‘ [1+7]
3. State Divergence’s Theorem. A current density in certain region is given as
N .
= 200502 ) i,
r .
Find the total current flowing through that portion of the spherical surface r = 0.8
bounded by 0.1m <6 <0.3m,0 < <2m. [2+6]
4. Find the equation for Energy Density in the electrostatic field. 7
—> - LY
5 Define curl. Evaluate both side of Stoke’s Theorem for H =8za, - 4x° a, A/m and
rectangular path P(2,3,4) to Q(4,3,4) to R (2,3,1)to S(2,3,1) to P. [1+7]
6. State Biot-Savart's law. A filamentary current of 10A is directed in from infinity to the
orgin on the positive x-axis and then block out to infinity along the positive z-axis. Use
-
the Biot-Savart’s law to determine H at P(0,1,0). [2+6]
7. State Faraday’s law of electromagnetic induction. Explain motional induction and
transformer induction with necessary expressions. [1+3+3]
8. Derive an expression for electric field and magnetic field for a uniform plane wave
propagating in a free space. (7
9. Determine skin depth, propagation constant and velocity of wave at 1 MHz in good
conductor with conductivity of 1.9x 10" mho per meter. [2+2+2]
10. A 200Q) transmission line is Jossless, 0.25 A long and is terminated in Z;, = 400Q. The
line has the generator with 80 < 0° V in series with 10002 connected to the input. (a) Find
the load voltage (b) Find the voltage at the midpoint of the line. [4+4]
11. Explain the different modes of propagation supported by waveguides. A rectangular
waveguide has a cross-section of 2.5 cm x 1.2 cm. Determine if the signal of 5 GHz
propagates in the dominant mode. [2+4]
12. What are the parameters of antenna? List out the types of Antenna. [2]

Lk
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Subject: - Electro-magnetics (EX 503)
Candidates are required to give their answers in their own words as far as prja.cticable..
Attempt All questions. .
The figures in the margin indicate Full Marks.
Necessary formula sheet are attached herewith.
A represent a vector and dsupscript denotes a unit vector along the direction given by the
subscript.
Assume suitable data if necessary.

Transform the vector F into the cylindrical co-ordinate system.
F = 103; - 83 + 63; at point P(x=10,y=-8,2=6) (5]

Define electric dipole” moment. Two uniform line charges, 8 nC/m each, are located at
x=1,z=2and at x = -1, y = 2 in free space. If the potential at the origin is 100 V, find V at

P4, 1,3). [2+6]

State Gauss’s Law. The region y < 0 contains a dielectric material for wﬂich g = 2.5, while the
— A A A
region y > 0 is characterized by €, =4. Let Ey =~30ax+50ay+70azV/m, find the electric

fisld intensities, flux densities in region 2 and the angle 8, which is the angle made by normal
- -5 -
component of E or D with total E or D . _ [2+342+1]

Derive Poisson’s equation. Assuming that the potential V in the cylindrical coordinate system is

the function of p only, solve the Laplacian equation by integration method and derive the
expression for the capacitance of co-axial capacitor using the same solution of V. [2+5]
State Stoke’s theorem. Evaluate both sides of Stroke’s theorem for the field

H = 8xya, — 5y° ayA/m and the rectangular path around the region 2<x<5, -1<y<1, z=0. Let

the positive direction of aS be 4. [1+7]
Define Ampere’s Circuital law. Determine H at P,(0.4, 0.3, 0) in the field of an § A filamentary .

current directed inward from infinity to the origin on the positive x axis, and then outward to
infinity along the y axis. [2+6]

T
Explain motional induction with necessary derivations. Correct the equation V x H=J with
necessary arguments and derivation for time varying fields. [3+4]

Derive the expression for electric and magnetic fields for a uniform plane wave propagating in a
dissipative medium. [4+3]

A

0°)e"'j3 302 ayx V/m. Determine

.._.)
A uniform plane wave in free space is given by Hs = (25043

>
phase constant, frequency of the wave, intrinsic impedance, Egatz=25 mm and t = 4ps. {1+2+1+2]

Define the secondary parameters of a transmission line. A lossless transmission line with

Zo = 50 ohm has a length of 0.4). The operating frequency is 300 MHz and it is terminated with a

load Z; = 40 + j30. Find: ' [2+142+43]
a) Reflection Coefficient

b) Standing wave ratio on the line (SWR)

¢) Input impedance (Zin)

Differentiate between TE and TM maodes. Consider a rectangular waveguide with e, =4, p =,

with dimensions a = 2.08 cm, b= 0.54 cm. Find the cutoff frequency for TM,; mode and the

dominant mode, [3+3]
Write short noté on antenna and its types. {2

dokk
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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. Express the vector field A = (x-y) ay in cylindrical and spherical coordinate systems.

7. Find the total charge inside the volume indicated:
py = 4xyZ%, 0Sp§2,0£¢_<_-g—,03253.

3. Obtain the equation of the streamline that passes through the point P (-2,7,10) in the field:

B=2(y-1)a, +2xdy.

4. Given the potential field in cylindrical coordinates, V =[100/ (22 +1)]pcoshV , and point
Patp=3m,¢=60°z=2m,find values at P for (a) V; (b) E; (c) E; (d) dV/dN; (e) an;
(f) py in free space.

5. Define gradient and laplacian function. A point charge of 16nC is located at Q(2,3,5in
free space and a uniform line charge of 5nC/m is at the intersection of the plane x=2 and
y=4. If the potential at the origin is 100V, Find V at P (4,1,3).

6. Define curl and its significance in Electromagnetics. Evaluate both sides of stokes
theorem for the field H=6xy ay - 3y ay A/m and the rectangular path around the region
2<x<5,-1<y<1,z=0,let the positive direction of ds be a,.

7. Justify the Maxwell's equation: §S B.dS = 0 with necessary remarks. Derive an expression
of magnetic field intensity for an infinite filament carrying a direct current using vector
magnetic potential.

8. Write down the Maxwell equation in phasor form. Derive the equation for electric field
for a uniform plane wave travelling in air.

9. A uniform plane wave in free space in given by Electric field intensity E in phasor form

TRIBHUVAN UNIVERSITY Exam.

INSTITUTE OF ENGINEERING | Level | BE | Full Marks |80 R

" Subjeet: - Electromagnetics (EXS03)

as:

B =200Z 30°%72°9% 4, V/m Find:
S

a) Angular frequency (o)
b) Wavelength (1) and intrinsic impedance m

(5]

(4]

[4]

16}

[2+6]

[2+6]

[2+6]

[2+6]

¢) Magnetic field intensity H(xyzt) atz=8 mm and t = 6pS. [2+2+4]



10. Define F arada) s law. A conductor with cross-sectional area of 10 cm” carries conduction
current J ” =02sin10° ta, mA.Given that ¢ = 2.5 x10° S/m, and & = 6. Calculate the
value of the displacement current. B

11. A lossless transmission line is 80 cm long and operates at a frequency of 600 MHz. The

line parameters are L= 0.25 uH/m and C = 100pF/m. Find the characteristic impedance,
the phase constant, the phase velocity on the line, and the input impedance for Z;=1000.

12. Define dominant mode. A standard air-filled rectangular waveguide with dimensions

8.636 cm x 4.318 cm is fed by a 8 GHz carrier from a coaxial cable. Determine if a TE;
mode will be propagating or not.

13. Write short notes on antenna and its parameters.

* ko

[2+4]

(8]

[1+4]

[2]
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N x\ S5

<~

1. leen a. pomt P (-2, 6, 3) and vector ﬁeld A= yax + (xy + z)ay , express P and A in ‘
~ - spherical co—ordmate systemn. , S B

2.- A point charge of 6uc located at origin, umform line charge dens1ty of 1 80nc/m lies along
x—axxs and uniform sheet charge of 25 ¢/m” lies onz=0 plane. Find D atpoint (1,2, 4). (7]

3. Denve the expression for an electric field mtensny ‘due to an mfimtely long line charge
with charge density pL by using Gauss s law. Find the volume charge density that is

associated with the field D = xy?d, + x yiy +2zd, C /m ' [4+3]
4, State - contmultv . equation.  Given . the  wvector - cirrent  density
J= 10p? zd; — 4psind, mA/ m2, Determine the current followmg outward the circular
band p=3, 0< ¢<2n, 2<z<28 o R S . [2+4]

5. leferentxate between scalar magnetic potential and vector magnetic potentlal If 2 vector
magnetic potential is A = —(p?/4)3;wb/m, calculate total magnetlc flux crossmg the

o surface ¢ = n/21<p<2mand0<z<5m | [4+4]
6. The region y <0 (region 1} i is air and y > 0 (regmn 2) has e = 10 !fthere isa umform o
magnetic ﬁeld H 53, + 63y + 78, A/min regxon 1, find B and Hin regmn 2 - [81

7. Lorrect ‘the equanon V X E = 0 for time varying ﬁeld with necessary derivation. Also
modxfy ‘the equation V X H = oF with necessary arguments and derivation for time
varying field; L . [3+4]

8. A uniform plane wave in free space is given by H = (2502 3(,°)e‘335°za V/m

"~ Determine pnase constant, frequency of the wave, mtrmsu: mlpedance ES and the

magnitude H of at z = 25 mm and t=4ps. - o L [1+1+2+2+42]
9. Derive the expressmn for electnc and magnetxc ﬁelds for a uniform plane wave
propagating in a free space. - : . , 81

' 10. A lossless transmission line is 80 cm Iong and operates at a frequency 1 GHz The line
. parameters are L= 0.5 uH/m and C = 200 pF/m. Find the characteristics impedance, the
- phase constant the velocity on the Ime and the input impedance for ZL=100Q. . [2+2+2+1]

11. Write short notes on TE and TM modes of rectangular waveguide. An air filled
" rectangular waveguide has cross-section of 2.3 cm x 14‘2 cm. Calculate the cutoff .
frequenc y of the dominant mode (TE0). : o , f3+3]°
12. Write short notes about antenna and its parameters : | [2]
’ Ckkk ' '
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5 aH 51 (8(oH, &H. ).
Cylmdncal Vx’L{ (! o, ‘\§p+[0 Ld _aHZ "5 +.l, (H, ‘6__‘-_{2’ al‘
S \PB azj Loz o Py Gp 39 )

\ -

ey (o, sin®) A o oaN.
Spherical: Vx =t 2S00 G}, 1f o, S, L 1foH, - Gy
. rsin@ &0 . By )T r rsme 6¢ “or el ar &
3 -Lép!aéi'an' A i

. v 2 Z
a Cartesxan VZV = i.__;.ﬁi'.t.ﬁ_‘f
6y2 72

- N . 10 Gty
C hn cal: V3V = NN A A 3.
Cy dn J: VeV = ap pa‘j e ¢2+6::2
1 azv
rZsme a8 \Sme av) + s rsinZ8 a;az

. Sphencal V‘Vf o (rz av)
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Attempt Al questions.

The figures in the margin indicate Full Marks.
Necessarp data are attached herewith, :
A represent a vector and dgypscript denotes a unit vector along the direction given by the -

subscript.
Assume suitable data if necessary.

Transform a vector field A = 43; ~ 23, — 43, into cylindrical coordinate system at a

point P(2, 3, 5). o o [5]
A plane x = 2 carry a surface charge density 10 nC/m?, a line x = 0 and z = 3 carry a line
charge density 10 nC/m and a point charge of 10nC is at origin. Calculate Eat(l,1,-1)
due to these charge configurations. - ' , [7]

Evaluate the both sides of divergence theorem for the field D = nyax + X ay(' /m? and
the rectangular paralleloplped formed by the planes x = 0 and 1, y=0and 2,and z= 0

and 3. _ L _ By
If potenual field in free space is V = —smecosd) V and point P'is located at (2, 90°, 0°).
Find: (a) E (b) direction of Eat P (c) energy density at P. [2+2+2]

Find the vector magnehc field mtensxty H in Cartesian coordmateg at'? (2, 1 3 caused
filament of 12 Ampere(A) in a az direction on the z-axis and extending from z = 0 to

z=4. , : _ 8]
Consnder a boundary at z = O which carries current K= (f)i; mAm. M@dium

1-(z < 0) is filled with material whose ji; = 6 and medium 2 (z> 0} is filled with material

whose p, = 4. If B, = 53, + 8aZ mT, find B;. ‘ : 183
Define Poy_nnng vector. Usmg this deduce the time average powcf density for a '
dissipative medium. o : ' [2+5]

A uniform  -plane . wave  has a magnetic  field  component
H = 15cos (2 x 10°t + px)agA/m in a medivm characterized by o = 0, & = 4,

" = Find - . [54-1*.4]

a) direction of propagatxon, phase constant B, wavelength A, velouuj Vp, mtrm.,zc
impedance 1 :

b) Magmtude of H

c)E

A uniform plane wave in air partially reflects from the surface of a material 3 whose
properties are unknown. Measurements of the electric field in the 1egxom in front of the

‘interface yield a 1.5 m spacing between maxima, with the first maxitum oce urring

0.75 m from the inferface. A standing wave ratio (SWR) of § is measured. Determine the

_ intrinsic impedance of the unknown material. , 8]



e

Zy =40 +j30 Q. If the operating frequericy is 300 MHz, ﬁnd

a) reflection coefficient () -
b) stending wave ratio (s) and

~¢) input impedance (Z,)

C10. A 50 Q losslcss transmxssmn line is 0.4 A long. The lme is terxmnat"d wuh a iaad

. [2+2+4]

i. Explam why ‘TEM wave doesn’t exist in a rectangular waveguide? A rectangular

wavpgmde has dimensions a = 1 cm, b = 2 cm. The medium within the waveguides has
=1, pr=1,0=1. Find whether or not the axgnal with the fruquency of 500 MHz will

be transmitted in the TE, 0 mode.

. What are the parameters of antenna? List out the different types of antenna you have

studied. :
- kesk )
Divergence
b, &b
Cartesxan v. D'"a;’ + a; + a;
Lo 1 a(PDp) 1 aDé aDZ
ylindrical = +~ +
Cy p.op poh o
Sohecrical:v. 5o LEED) 1 3(Dsing) 1 @D,
the»@.al V-D= 2 o rsin-@ ) +rs/in6 o9 -
Gradient
Cartesig‘ﬂ:VV=~—“ +%V;éy+%éz

Cyﬁndrical:VV=¥é—a e TRt

V. 18V. 1 8V,
ophencal VV-—%-;a 4= e —=8, +;—s-i.r;6_6_i§a‘

LI PO

. Curl .
. oH, oH, oH, 8H,). H, ).
Cartesian: V x { = (" +£ el 2
essan X o J g [6& 5 J
Cous_{L8H, oH, oH, oH,). If0(pH, &oH,,
lindrical: VxH=f~Zoe T tia 4170 g le 1 GtaTy
Cylindrical: VxH= {p FT— }1? [ P N a

Spheri :V.~= '
Sp e}ucali xH rsing 20 8 )¢ rlrsing 89 or AR

Laplacian:
a?v | 22V | 9%y

ian: V27 = 2V
Cartesian: V4V = 6x2'+ oy T o

! 2y 10 ?X) 12V,
thnarxcal VeV = ™ (p 35/ + 525 +—

2yr
. ) 13(-@&!) __(- ?X) 1 gy
Spherical: V4V = o r I +mrzsin6 76 sin6 Y + 125in26 ag2.

1 (am.sins)_aa., . +1( 1 ?_fif_ﬁﬁﬂd]ﬁ 4.1(%-‘;._

[2+4]

[1+1]
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Candidates are required to give their answers in their own words as far as practicable.
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The figures in the margin indicate Full Marks.

Necessary formulas are attached herewitl.

Assume suitable data if necessary.

_ - ..
Transform the vector A =48, —24, —44, into spherical co-ordinates at a point P(x =+2,
y=-3,2=4). | o , [s1

An infinite uniform line charge pL = 2nC/m lies along the x-axis in free space, while

_ ' -
point charges of 8aC each are located at (0, 0, 1) and (0, 0, -1). (&) Find D at (2, 3, -4). [61 -

Define uniqueness theorem. Find the energy stored in free space for the region

- 2mm< r< 3mm, 0<6<90°, 0<¢<90°, given the potential field V = [2+6]

200 300

@) S=Vand b) —-cosbV
r

t‘_.h

T

-~

Using the continuity equation elaborate the concept of Relaxation Time Censtant (RTC)
4t : Y
-10

-

with necessary derivations. Let J = ép A/m® be the current density in a given

P
region. At t= 10ms, calculate the amount of current passing through surface p = 2m,
0<2<3m, 0<¢<2m. [4+4]

State and prove the Stoke’s Theorem. Calculate the value of the vector current density: in
[ 2 -
cylindrical coordinates at Pp(1 590005 if H= E(cos{).z d)ap. 15+3]
. o | .
Define scalar magnetic potential. The region y<0 (region 1) is air and y>0 (region 2) has
- . S
u, = 10. If there is a uniform magnetic field H =54, +6dy +73,A/min region 2, find B

SN _
and H inregion 2. v [2+6]

List out the Maxwell equations phasor form for time varying case in free space. A
conducting bar can slide freely over two conducting rails placed at x =0 and x = 10cm.

, ~» v
Calculate the induced voltage in the bar if the bar slides at & velocity V =10aym/s and

s 2
B =33,mWb/m”. o [2+3]



-8 A muf«::rm plane wave in free space is gnen by HS (2‘39430°}e"33502“x\f!m

-y
' Detemune phase ccnstant ﬁequency of the wave mtrmsm impedance, Es and the

acmtmie H of atz= ZSmm andt= 4ps Lt ; S N {1+2+i+2+2]‘-
9, 'Wﬁhm a certain regmn, £= 10” ”F/m and p=10"H/m. If B¢ 2><10'4 cos IOSf sin 10 ¥ T
find: | | S s [34342]
a) Fird B T‘ | | | |

b) Find the total magnetic ﬂux passmg thmugh the sarfaw x = =0, 0 < y < 4{}m,
- O<z<Imati=1ps o

¢) Find the value of the cIosed line integral of E arm.nd the pemneter Qf the given

surface.
10. A transmission Lne operatmg at IZOMHz hasR = ZQQ/m L= 0 3 gxlﬂnm, C= SEprm and

G=4.2ms/m. Find . B | R ket

a) Propagation coefﬁcwnt (g
by Velocity of wave propagation on the line (v}
c} Characteristic impedance (Z)

’ A reofanvuiar wavegmd@ has dimension a = 4om and b = 2 cm. Determine the cut-off
frequency and range of frequencies over with the guide will aparate single mode, [6]

_12 Write short notes on ante‘ma and its types. | o S , 2]
‘ ok ’




INSTITUTE OF ENGINEERING ,
Examination Control Division | Programme

TRIBHUVAN UNIVERSITY

ull Marks | 80

B =
BEL, BEX, BCT | Pass Marks | 32

2076 Ashwin -

| |

ubject. - Electromagnetics (EX 503)

S
able.

- v/ Candidates are required to give their answers in their own words as far as practic
v Attempt All questions. . ' '
v The figures in the margin indicate Full Marks.
v Necessary charts and codes are attached herewitlt.

v Assume suitable data if necessary:

1.

10.

11

12

Given points A (p = 5,0=70%2= 3)andB(p=29= .30°, z = 1),find: (a)
a unit vector in cartesian coordinates at A directed toward B; (b) a unit vector
in cylindrical coordinates at A directed toward B. ' [5]

Two uniform line charges, each 20 nC/m, are located aty = 1,z =%1m. Find
the total electric flux leaving the surface of a sphere having a radius

: of 2m, ifitis centered atA (3, 1 0). - 61
_.Derive Energy Density in electrostatic field. ' [N

## The conducting planes 9x +3y=12and 2x + 3y = 18 are at potentials of 100
. VandO0, respectively. Let € = £ and find: a) Vat P (5, 2, 6); by Eat P(5 ,.2,6). (71

Let a filamentary current of 5 mA be directed from infinity to the origin on
the.positive z axis and then back out 10 infinity on the positive X axis. Find H

at P (0, 1, 0). : - [8]
Srate Ampere’s circuital law. Let the permittivity be 5 PH/m in region A

- where ¥ <°0,.and 20 pH/m in region B where x > 0. If there is a surface

current density K = 150a, - 200a, A/m at X = 0,and if Ha= 300a,-~ 4002y +

500a,A/m, ﬁ“_d:_ (2) [Hpal; ©) Bral () [Hypl; (@) Hgl- [0}
.State and explain the Maxwell’s equation in differential and integral form.
Also define the displacement current and depth of penetration. 10}
Establish the relation for Helmholtz's equation for electromagnetic wave
propagation. : _ 5]
State and prove Poynting's theorem. [6]

Aload Z, = 80 + j100Q2 is located at z = 0 o0 a lossless 50-0 line. The
operating frequency {s 200 MHz and the wavelength on the line is 2 m. (a) If

the line is 0.8 m in length, use the Smith chart to find the input impedance.

(b) What is s? (c) What Is the distance from ihe load to the nearest voltage
maximum?

An air-filled rectangular waveguide has dimensions a = 2 Cm andb=1cm
Determine the range of frequencies over which the guide will operate single
mode (TE0)- (31

Write short notes ont. [3x2}
a) TE mode and TM mode

b) Antenna Properties
EE L
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¢ Assume that the Bold Faced letter represents a vector and Agubseripe rEPIESENLS 2 unit
vector. '

1. TFind the vector that extends from A(-3,-4,6) to B(-5,2,-8) and express it in cylindrical
coordinate system. [1+4]

2. A point charge of 12nC is Jocated at the origin. Four uniform line charges are located in
the x=0 plane as follow: 80nc/m at y=-1 and -5m, -50 nC/m at y=-2 and -4 m. Find the
electric flux density D at P(0,-3,2). 7

3. Let'the region z<0 be composed of uniform dielectric material for which ery=3.2, while

" the region z>0 is characterized by ery=2. Let D;=-302a,+50a,+70a, nC/m” and find:- (7
a) Dy{Tangential component of D in Region 1);

b) Polarization (P1); '
¢) Euz Normal component of E in Region 2}
d) Egq(Tangential component of E in Region 2} '

4. Derive the Possion's and Laplace's equations. Assuming that the potential V in the
cylindrical coordinate system is the function of ' only, solve the Laplace's equation by
Integration Method an derive the expression for the capacitance of the Spherical
Capacitor using the same solution of V. [2+5]

5. Derive the équation for magnetic field intensity in different regions due to a co-axial
cable carrying a uniformly distributed dc current I in the inner conductor and -1 in the
outer conductor. ' [6]

6. Find the vector magnetic field intensity H in Cartesian coordinate at P(-1.5, -4, 3) caused
by a current filament of 12A in the a, direction on the z-axis and extending from z=-3 to
7=3. {61

7. Define Curl and give the physical interpretation of the Curl with a suitable example. [1+3]

8. A uniform plane wave in free space is propagating in the -ay direction at a frequency of 5
Mz, If B=200 cos (ot+By) a; V/m, write the expressions for electric and magnetic
fields, i.e., By (x,y,2) and Hy (X, ¥, 7) respectively in phasor forms. [3+5]

9. Derive an expression for Standing Wave Ratio (SWR} indicating where on the _z—ar{is

you'll get the maxinum and minimum value of electric field intensity E. Assume that the
boundary is at z=0, the region z<0 is a perfect dielectricand the region z>0 may be of an

X 2 o v
material.



e

10. Find the amplitude of the displacement current density in an air space within a large
power transformer where H=10° cos(377t+1.2566 x 10°%z) ay A/m.

11. A lossless 50-Q2 line is 1.5 long and is terminated with a pure resistance of 100Q. The

load voltage is 40/60°V. Find: (a) the average power delivered fo the load; (b) the
- magnitude of the minimum voltage on the line.
12, What are the advantages and disadvantages of 'Waveguides when you compare it with
transmission lines? Explain the transverse electric (TE) and transverse- magnetic (TM)
modes used in rectangular waveguides. '

13. Give the definition of an antenna and explain the properties of any one type of antenna“
that you have studied during your electromagnetics course. ‘
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. Expres in cartesian components: (a) the vector at A(p =4, d = 40°, z=-2) that extends to
(p=5,®=-110° z=2); (b) a unit vector at B directed toward A. [3+2]

. - .
Derive an Electric Field Intensity (E) in between the two co-axial cylindrical conductors,
the inner of radius ‘@’ and outer of radius ‘b’, each infinite in exlent and assuming a
surface charge density ps on the outer surface of the inner conductor. An infinite uniform
* Tine charge p = 2 nC/m lies along the x-axis in free space, while the point charge of 8nC
—_
each are located at (0, 0, 1). Find E at (2, 3,-4) ' : (4-+4]

Derive the integral and point forms of continuity equation. In a certain region,

- - - ’

j =3r?cosBa,~1° sinfag A/m* . Find the current crossing the surface defined by
8=30°0<¢<2r,0<r<2. A [5+3]

-

i )
Given the field, D =M99§@’—a,0/ m?, find: (a) the volume charge density; (b) the
T .

total charge contained in the fegion r <2 m; (c) the value of D at the surface r=2. | [2+2+2]

Differentiate between scalar and vector magnetic potential. Derive the expression for '
magnetic boundary conditions. - . ' [3+5]

State Stroke’s theorem. Evaluate both sides» of Strbke’s theorem for the ﬁeﬁd

- n . . N
G =10sin0ay and the surfacer=3,0<0<2x,0<¢ < 90°. Let the surface have the ar
direction. [1+7]

7. Find the capacitance of a spherical capacitor using Laplace’s equation. [6]

8. Write point form of all the Maxwell’s Equations in phasor domain, for perfect dielectric

material, Use these equations to derive the magnetic field component of a uniform plan
wave travelling in the perfect dielectric medium. , . [2+6]

- - - . -
Let E(zt)=1800 cos(107 nt —Pz)ay V/mand H(z,1) = 3.8cos(107nt—Pz)ay A/m
represents a uniform plane wave propagating at a velocity of 1.4 x10° m/s in perfect
dielectic. Find a) by A ¢y d) pre) & [2+142+2+1]




S o

10. The velocity of pfopagation in a lossless transmission line 2.5 x 10 m/s. If the vcapacitance

-11.

of the line is 30 pf/m? find: - , [242+242]

‘a) Inductance of the line

b) Characteristic impedance
) Phase constant at 100 MHZ,

d) Reflection coefficient if the line is terminated with a resistive load of 500

What are the advantages of waveguides over transmission lines? A rectangular waveguide

has a cross-section of 2.5 em x 1.2 em. Find the cut-off frequencies at dominant mode

and TE (1,1) ARE [1+4]
12. Write short notes on: Antenna properties o ' - [2]

# ok
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o

!
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— - - -

- An-uniform Electric Field Intensity in certain region is given by E=ya,—xya,+Za,.

Transform this field vector into cylindrical co-ordinate at point P(2, 45°, 3). {51
" A uniform line charge density of 150 pC/m lies at x = 2, z = -4 and a uniform sheet of

—
charge equal to 25 nC/m? is placed at z =5 plane. Find D at point (1, 2, 4) and convert it
to the spherical coordinafe system. '

20cos8
2

[5+3]

Given the potential function V= V in free space and point P is located att=3m,

8 =60° ¢ =30° find: a)‘ E, b) -3—1\—\/1— atP c) unit normal vector at P dy py at P. [2+1+1+2]

efine Relaxation time Constant (RTC). Derive an expression for RTC. Given the vector
) — - - ; . . .
current density J =10pzzap-‘4pcosz¢a¢ mA/m? . Find the current flowing outward

{hrough the circular band p=3,0<¢ < 2m,2<z<2.8. [1+3+4]
. A -

Show that the vector magnetic potential can be defined in both the regions where T is

equal or non-equal to zero. Use the concept of vector magnetic potential to derive the

Magnetic Field Intensity. due to an infinite current carrying filament carrying DC current
L | . ; , [3+3]

- . ‘/";
ﬁ.\:%? - — o
State Stoke’s theqre»iﬁ. Given the field H= %cos(%} 2, -sin@—}’ao A/m, evaluate both

sides of Stroke’é':ftheorem.for the path formed by the intersection of the cylinder p=3 and
the plane z = 2, and for the surface defined by p=3,0<z<2,andz=0,0<p= 3. [1+71

':";:"
fary arguments and

State: Faradays £

derivation for tithe varying field.
Derive the expressions for reflection coefficient and tranSmission coefficient for the
reflection of uniform waves at normal incidence. [8]

[244]



9. At 50 MHz, a i@ssy:dielectric material is characterized by € =3.6ep, p = 21419 and
_ - - :
o =0.08 S/m. If B, =6e™™ a; V/m, Compute: | [2+2+4]

a) Propagation Constant
b) Wavelength

-_-}
c) H;

10. State the condition for lossless transmission line. A lossless transmission line is 80 cm
long and operates at a frequency of 600 MHZ, The line parameters are L = 0.25puH/m and
C =100 pF/m. Find a) characteristics impedance b) phase constant c) phase velocity. [1 +2+3+2]
1. Differentiate between Transmission line and waveguide. Consider a rectangular
waveguide with €, =2, e = 1 with dimensions a = 1.07 crm, b= 0.43 cm find the cut off
frequenc_y for TMy; mode and the dominant mode. ' R ‘ [1+4]

'12. Write short notes on antenna and its parameters. , . [2]

sk
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?represenrs a vector and '&Z‘mdm denotes a unit vector along the direction given by the subscript.

V- Assume suitable data if necessory.

L : = —~ - - . ' . . :
1. Converf theyeetor F=F ax+F ay+Fa: 10 both spherical coordinate system. [5]
2. Fiug thé--:elec‘-iﬁc field intensity in all three regions due to an infinite sheet paraliel plate
capacitor having surface charge density Ps c/m® and -ps c/m? and placed at y =0 andy=b.
respectively. Let a uniform line charge density, 3 nC/m, at y = 3; uniform surface charge |
LA . ) -
* density, 0.2 nC/m” at x=2. Find Eat the origin. | [4+4]
3. What is dipole? Derive the equation for potential and electric field due to dipole at &
distant point P. ' . [1+6]
4. Derive Poisson's equation. By solving Laplace's equation, find the capacita11ce of a
parallel plate capacitor with potential difference between the plates equals Vo. . [1+5]
. ) : - 2:\ 5 : -
5. Verify stoke's theorem for the field H 2( ‘r e)aa—% 54rcosBay A/m in free space for the
sin .
conical surface defined by 8 = 20°, 0<¢p<2n, 0S5, Let the positive direction of
ds be ag.- 8]
' - - — -
6. Consider a boundary at z = 0 for which Bi= Da,—3ay+a: ml, = 4 pH/m (z > 0),
1y =7 pH/m (z < 0) and K =802 A/matz=0.Find B2 (8]
7. Explain how Ampere's law conflict with continuity equation and how it is corrected?
Derive conduction and displacement current in 2 capacitor. [4+3]
8. Derive. the expression for electric and magnetic fields for a uniform plane wave
propagating in a perfect dielectric medium. (5+3]
9. A 9 4 GHz uniform plane wave is propagating in a medium with e =225an P = 1. 1f the
magnetic field intensity is 7 mA/m and the material is loss less, find [1+1+1+2+2]

i) Velocity of propagation

ii) The wave length ' &
iii) Phase constant

iv) Intrinsic impedance

v) Magnitude of electric field intensity

IR ARt

e



10 A Jossless line having an air dielectric has a characteristics impedance of 400 Q T%_le line
is operating at 200 MHz and z, =200~ j200Q. Find (a) SWR (b) Z,, if the line is I m
long; (¢) the distance from the 1oad to the nearest voltage maximum. [2+4+2]

'11. Differentiate between transmission line and waveguide. A rectangular waveguide having
cross-section of 2 cmx 1 em is filled with a lossless medium characterized by g= 480 and

i, =1. Calculate the cut-off frequency of the dominant mode. ; - 4]
12. Write short notes on antenna and its properties. . ' 2]
EE k]
DIVERGENCE
- oD
CARTESIAN ~ v.p=22:, 2% 90,
‘ v S fx Oy Oz
18 10D, ap,
D=L (o0,)+ 120,20 \
. pPop p Op Oz
5:L30m}k} aﬁmemh_} oD,
- o rsingd .88 rsingd o¢

‘C‘ART‘ES;I‘AN Vi’:a—Va ey +—a—z’la
Bx Ty 0z

8V ., 1.a¥ .. av.

: CYLNDL KC,AL \/ V —.__av o -1.._.__.0 :
B X 8,0 » o 8¢/ ‘ﬁ 2
il 1oV . ! "V
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&ax{

AN

. “Express 2 scalar potential field V =x?+2y? +3z? in spherical coorcngg

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. T ! - /-

Necessary formula is attached herewith. S e o,y ot

?} represents a vector and "'?ubmm denotes a unit vector along the direction m ’bscrzpt

Assume suitable data zf necessary.

V at a point P(2,60°,90°). [3+2]

. -
Derive the expression of Electric field intensity dve to a line c‘wu ge using Gauss Law.
Find Eiecmc flux density at point P(5,4,3) due to a uniform line charge of 2 nC/m at

X = J, y =3, pomt chaxge 12 nC at Q(2,0,6) and umform surface charge density of 0.2
nC/m” atx = [4+4]

‘ :Staae the physmal significance of d1vergence Derive the Divergence theorem Given the

potentxai V:lgsmﬁcasd); fmd the electric flux density D at (2,—5,0), - ‘ [2+2+3] '
. . : L

Derive Laplace's equation. Find the capac1tan0° of a co-axial cable usmg Laplaces
equation. : : o [1+5]

State Ampere's circuital law. By using Biot Savarts law, derive an expression for

magnetlc field mtensuy {HJ due to an infinite length filament carrymg a direct current I, [2+6]

— - - .
Flux density at medium with p; = 15 is B1=1.2a, +8a,+4a,T. Find B,Hand the angles

between the field vectors and tangent to the interface at second medium, if second
medium has i, = 1, and interface plane is z = 0. ‘ [3+2+3]

State and derive the expression of motional emf {electromotive force) Consider two

parallel conductors placed at x =0 and x = 5 cm in a magnetic ﬁeIdB 632 mWb/m’. A
high resistance voltmeter is connected at one end and a conducting bar is sliding at other

end with Velocity V= 18ay m/s. Calculate the induced voltage and show the. polarity of
induced voltage across the voltmeter. (14343

What is standing wave? Derive the equation of Eiecmc ﬁeld and Magnetic field and SWR
of standing wave? f1+7]



. ) S » . " 5 -"" . . . .: 5 g "“) 1
8. An EM wave travels in free space with the eletiric field component E :{153.-,-—%& )

N

R . _ \
cos{wt— 3y+5z)V/m . Find (a) © and A {b) the magnetic field component. [2+2+3]

10. A " 50Q2 lossless transmission line is 30 m long and is terminated with a load
Z, =60+ j40Q. The operating frequency is 20 MHz and velocity on the line is |
2.5%10° m/s. Find | ' [2-+2+4]

i) Reflection coefficient

» v "

11. Explain T% andgldd modes? Consider a rectangular waveguide with er = 2.25 and pr=1
with dimensipn “1:07, b = 0.43. Find the cut-off frequency for TM;; mode and

i - | [2+4]

M2 and its type. ‘ _ N : 2]

ook
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Cand1dateé are reqmred to give their answers in
Attempt ALl questions.
The figures in the margin mdzcate Full Marks.

L et

Necessary tables are attached kerewzth.

—» . . Lo : .
‘A represent a vector and A sabsocipt AN a wubscript deriotes a unit vecior along the direction

. given by the subscript.

Assume suztable data if nécessary

Define a vector ﬁel_d A ﬁeld vector is gwen by an expressien

E , '-A_’“ 1 (X;x+ YE;:,+ 2.3:), transform this vac@ m cyhndncal CQG"‘élﬂate
X +y +:,2 - , _ N
’,s“stem at point (2, 30°, 6) | | - {2+3]

. vaen the flux dens1ty D= (20056/1‘ )a, +(sm6/ by )a c/m’, evaluate boﬂl-sides of the

dwergence theorem for the region: defined by 1<1r<2, 0<8- <-2— 0< ¢ < re @l ' *’

. Define electric dipole and polanzatmn The regionz <0 contains dmlectnc material for

‘which &, =2.5while the regiom z > O is charecterized by g, =4Let

) ;:51;—-——303x+30a,+70an/m.Find: (2 Eo () Ez ‘(C) 130131123‘10“ m_“

- region 2 (1;2) | : oo R T {2+2+2+1+‘] '
State the umqueness theorem and prove this theorem for Laplace s eqﬁatibn. “ {1+5]
. 1~ : ‘. e A o
‘ A currert density in certain feglon is Gwen as: I =20 sme cosd a + —a, A/fm?*, Find: bj“i‘}

1) The a'ver'age value of J; over +the surface 1=1,0<8< r/ 2,0< (’P < 75/ 2

ii) o0y

ot .

Show t‘;ié\t \7>'<I—;‘, — 0 for static electric field. The region y<0 (Regmn 1) is air and y>0
(Region 2) has i = 10. If there is a uniform magnetic field H Sa +6a +7 azA/m'm '
region 1, find B and ﬂ in reglon 2. : [2+3+31
Find the amplitude of the d1spiac ment current density in 2 xnetalhc conductor at 60 Hz, if

£=Eg,=He,0 = 58><10 S/m, and 7 =sin(377t-117. Lz)a MA /m”. (5]



8. EBxplain the phenomena when 2 plane wave is incident normaily on the interface between
+wo different Medias. Derive the expression for reflection and transmission coefficient. (8]

9. A uniformﬂplane wave i non-maénetijc medium has ﬁ = 5()(:95'(10g t+ 22}& yV/im . ??iﬁdi‘
.1} The direction ofpf{-}pagatipn . . - ' 4 o
ii) Phase constant {, wavelength A, velocity v, Telative permittivity & intrinsic
e impedance _ : . ' L
i)y H “ A R . | [145+42)
10. Determine the primary constants (R, L, C and Gy on the transmission line when the
meastirement on the line at 1 KHz gave the following results: 2, = 710£~16°, 0= 0.01
neper/m and B = 0.035 rad/m. - E o SN - [8]
11. Explain the modes supported by a rectangular waveguide. Calculate the cut gff
frequencies of the first four propagating modes for an air filled copper waveguide with

‘ dimension a=2.5cm, b=1.2cm.. - : [2+4}
12. Write short notes on antenna and its types. - ‘ | [21

Bkk
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<

. Express the uniform vector field §=5;; in (4) cylindrical components (b) spherical .
T ’ : L - [243]

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.

Necessary tables are attached herewith.

__’ . A - . ) - -«
A represent a vector and asssaipt ANd 2 susseript denotes a unit vector along the direction

given by the subscript.
Assume suitable data if necessary.

components. o L
Derive the expression for the electric field intensity due to an infinitely long line cﬁﬂfge
with uniform charge density p, by using Ganss's law. A uniform line charge density Qf
20 nC/m is [6éated at y=3 and z=5 . Find Eat BG6D) B

Derive an expression to calculate the potential due to a dipole in terms of the dipqie L

moment [p) . A dipole for which "—5:3;:—5;&10;: aCm is located at the point

(1,2,-4). Find Eat P. - @)

. Assuming that the potential V in the cylindrical coordinate system is function of p ouly,

solve the Lapplace's equation and derive the expression for the capacitance of coamal '
capacitor of length L using the same solution of V. Assume the inner conductor of radius

" ais at potential V, with respect to the conductor of radius d. . [6}-

State and derive expression for Stoke's theorem. Evaluate the closed line integral of H
from P,(541)t0 Py(5,6.1)t0 B(0,6)t0 P,(04)t0 Py using straight line segments, if

H=0lya,+04xa,A/m. SRR T e

Define scalar magnetic potential and show that it satisfies the Laplécefs equation. Given

: -'v["t‘he vector magnetic pétenﬁal A= —(pj/ 4)anl Wh/m, calculate the total magnetic. flux -

"¢rossing the surface ¢ =n/2,1Sp<2mand 0<z<5m. : (1+2+5]

" How does VxH=1J conflict with continuity'eciuation in time varying fields. How is this
conflict rectified in such fields? ‘ , [2431

Derive the expression for electric and magnetic fields for a uniform plane wave

propagating in a perfect dielectric space. [5”*‘3]

A lossless dielectric material* has o=0,p, =1,e,=4. An de(_;tromagnetic wave bas -+
magnetic field expressed as H=-0.1cos(wt ~ z)a_; +0.5sincos(@t~z)a, A/w. Find:  (2+2+4]
a) Angular frequency (©)

b) Wave impedance (1)

—

¢y E



. 10. Consider a two-wire 40 Q line (Z, = 400) connacting the source of 80 V, 400 kHz with
| series resistance 10 €2 to the load of Zb =602 . The lineis 75 m long and the velocity on
the line is 2.5%10® nv/s. Find the voltage V,  at zmput end and VL .. at output end of the

: transmlssmn line. : : (8}

11. Why does a hollow ractangul& waveguide not support TEM mode? A rectangular a£~ :
filled waveguide has a cross-section of 45 ><9O mm. Find the cut-off frequencies of the

: 2+4
first four propagating modes. 4 [2+4]
12. Write short notes on antenna and its types.. - : ‘ L - {21
.DIVERGENCE =~ - i
= a
CARTESIAN VoD = BD _P__+_6_D_
S o By . Bz .
oD,
CYLINDR_ICAL V.D____(pp )+_L_, _@9_
‘ : pop p og oz

'. SPHERICAL VD——-I--—Q—( I'Dr) 1 a(smBVD&)v ’1, aD‘, L e
. ar rsiné 807 rsing og-

VV:QI:.Q _af.a +§_V_a
ax

Z

. CYLINDRicAL vy =2 ; , 10V, +3Va
o e a8pf p 5¢ [

X s e 5 / ,

SPHERICAL wy=2V, 1V, 1 o,

or T rﬁ& rsin@ 3¢ %

- CURL |
CARTESIAN ' v /= (e, _ot, a_‘+(aH o, ) (%, o),
» . ay oz ) Oz ax jort dy
1fe aH
CYLINDRICAL v Léfj_-?ﬁ'_ a,+[ 2 e OH.), (1[0eH,) o),
- \P Og & dz . 3p p dp 845
' ’ O(H, sind ' (A
- SPHERICAL ~ vxfF=—1_ (Hysin )~6He.a+ 1 aH, O(rH,)), i,
o ' rsiné 08 o¢ r smB 6¢ or
1(5(rH )_eH,)
rk o a0
LAPLACL{N C | :
) 2;
CARTESIAN vy 0% &7 &7
ax- "@2 aZZ )
) : 3 25 =Ary
CYLINDRICAL vip=12( oF sl OV
. pPOp\" Bp) p*og &
- - y, 1 8( 8V 18
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Candldates are reqmred to glve their answers in thelr own words as far as practlcable o
Attempt All questzons . CoE T g B
The figures in the margin. mdzcate Full Marks IR

-Necessary formula sheetis atiaihed herewith. :
mdenote a unit vector along the dzrectzon gzven by the subscrzpr
Assume suzrable data if necessary. 4 :

AN

1. T;ansform A 10a —8& + 6az, at pomt p(lO -8 6) to cyhndncai coordmate system

R A lme charge of guC/m i is located atx = -1, y= 2 a po,m‘ charge of 6mC aty= 4 and a.
~ surface charﬂe of 30 pC/m* at z=0. Ifthe potentlal at ongm is. 100V, ﬁnd the poten’uai ai
P(4,1.3). . :

3. mq:ﬂam the Contmuﬂ:y equatlon. The current den51ty m certam region is approxmated hj?

(0 1) 't a, A/ m in sphencal coordmates (a) How much current is crossmty the 0 .: )
r . o . N ' 1

S

-5, Dﬂerenuate between scalar and vector magnetm potenﬁ&l Deﬁve an expressmn for the -

magnetic field inte'nsity [_)) at a “point due to an mﬁmtc ﬁlament car-ymg a du'ect

cun‘entl placed on Z-axis usmg amperes cn‘cmtal 1aw e ‘ [2+6]jj

- 6. State and prove Stoke's theorcm Gwen H=10 sin Ga in free space. Fmd the current m :

7. W1th1n a certain reglon, g= 10 i F/m and’ p, =107 H/m

s . -(3

ey

f -

If Bx —2><1O'4 cole ¢sin107 ya‘ T (a) Use VxH e% to fmd E (b) Fmd tbe tota!

© 8. Derive an expression for standing wave ratio of uniform p%ane wave in terms of reflection
coefficient. Find the reflection ‘coefficient for the m‘tarfaLc between air and fresh water

(e =81, o=0) incase of normal mmdence o : 4 _ [5+3]

= surface . : o e o
P r=50cm at t=1 pS? (b) Fmd Py. (r t) assuming that pv——>0 ast —»o, L N [2_-?_-6.] .
4, Fmd the equation for Energy Densxty in the electrostatic field. - B SR () R

a: direction having'r = 3o<e<90° 0<h<boe. . - {3+5}

magnetlc flux passing throuah the surface x=0,0< < y<40m,0<z< 2m, att= 1pS . 4] 4



9. . The magnetic ﬁeld’f intensity'f(ﬁ)in free space is given as,
H(x,1)=10cos(10°t+Bx)ay A/m find: = S SRR VA ST
- a) Phase éonstant»(B)' | '
b Wavelength
- ©) E(:x,t) atP (0 LO. 2 0 3)att =1nS
10 ‘A 300 Q transmlssmn line is lossless, 0 257\. long, and is termmated in ZL 500 Q The '
. line has a generator with 90 £0°V in series with 100 Q connected to the input. Find (a)
the load voltage (b) voltage at the mldpomt oftheline, . ) [4"'4]
11. Determing the cut-off frequency for an air filled rectanguiar wavegmde w1th a=25cm ‘
a.ndb 1250mforTEumodc ‘ SR , -4 o
12. Wnte shovfnmwsoll : e o P L »[2j—2] . ‘
a) Losstangent. _' S fe o T e e
-~ - b), Antenna types and propemes ‘ ' .
,r
3
¥
. -3
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v Candld tes are required to gwe thelr answers in thelr own words as far as practleable.‘; B g
v Attempt All questions. . '

V. The figures in the margin mdzcate Full Marks

v Necessary formuly sheet is attached herewith.

v ambm,p’t denote a unit vector along the dzrecnon given by the subscrzpt

\/ Assume suitable data if necessmy

L. Transform the vector Aa —2a —4a into spherical eoofdinates at point _P(Q,-SA) - '[5_]_

State and write the matbematxcal equatlon of Gauss Law, Using the same law, derive an '

presswn for electnc field mtensﬂ:y (E) in between the two co—amal cylindrical’ conductors-
o “hhvmg inner radxus 13t and outer radius 'b', each’infinite in extent and assuming 2 surface S
- ehaxge density ps on the outer surface of the inner conduetor - [1+6] "

L 3._» State the physical 51gn1ﬁcanee of poten’aal gradient. Assummg that the potennal V.in the ,

" spherical coordinate system is a function of r-only, solve the Laplacian equation and derive -
the expression for the capacxtance of a spherical capacxtor using the same solution of V. [2+6]

4, Wlthm the cyhnde,. p=2,0<z <1 the potentlal given by: V= 100+50p+150psm¢V find: [2+1+2+1}

a) Electne F1e1d Intensfcy (E) at P (1, 60°, 0. 5)in free space
b) Potential Gradient (d\’)
dN

¢) Volume Charge Density (pv) at P(1,60°,0.5) in free space - '
d) How much charge lies w1thln the cylinder?

. State the physxcal s1gmﬁeance of Curl Evaluate both s1des of stokee theorem for the field -
‘ A 6xy a —-3y a A/m and the rectangular path around the regmn, 2<x<5,-1ys <1,

[2+6]. £

z=0. Let the positive dn'ectmn of ds be a
i$ ﬁ

. ' . -5 - '
_6. E.«plam the physmal 51gmﬁeanee of the equatmn (bSB ds=0. Given the vector magnetlc

potential A =p*/3 a Wh/m . Calculate the total rnacmenc flux crossing the surface(b /4,
15p.53m,0$z<5m i - [2+6]



1l natt ematical derivations. A
straight conduct‘ vof 0. 2m lies along x-axis with one end at__- gin. If this conductor 18

"'subJected to thc magnetw flux density B OOSa Tand Vulomty v=12 5 sin 103ta m/ 5.

Calculate the emf induced in the conductor , : ‘ C L Te2]
:8. Define Transverse Electromavnetxc (TEM) wave. Derive an expressmn electric ﬁeld for a
uniform plane yave propagating in a perfect dielectric mediz: _ . o [1+]

_'9. A umform plane wave in free space o a frequency of 12 MHz is glven by

E 200cos(mt+120x+30°)a v/ m, find (a) tEmax] (b) Hatx 40mm and't= .;40ps [3+3]‘ o

10 A lossless transmxsswn lme with Zg = :JOQ has a length of 0. 47&, The operatmg frequency is

* ) Reflection coefficient ([ ) ‘ :
i b) Standing wave ratio on the line (S WR) Vo
© © Input impedance (Zin)

1. Expiam Transverse Electric Mode and Tran. \
-.:Wnteshortnoteson SRR I R - S [2><2]

a)- :“"’kln depth’ ‘
b) Antenna and its types

T gk

300MHz and itis terminated Wlth a load ZL = 40+J30Q Fmd ‘ o “ o [2+2+4]

Magﬁetic Mode,_of a wavegu_idé. L '[2+2]
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Candidates are required to give thelr answers in their own words as far as practicable.
Attempt All questions. :

The figures in the margin indicate Full Marks

Necessary formulas are attached herewith. .

Assume suitable data if necessary. :

v’ ‘Assume that the Bold' Faced letter reprcsents a vector and as“hsmpt represents a unit vector.

xxxﬂ«

(I) " Express the vector field, G = (x +y Y Txa + yay) in cylmdnca{ ) A
components and cylindrical variables : [5

(2) " Find D at the point ( 3, 4, 2) if the following charge dxsmbutzons
L areé- préﬁeﬁt “infree~spiacer-point charges 12~~n€ gt P (2~ -0, -6);
s+ .. uniform line charge density, 3 PC/m at x = -2, y = 3; uniform :
- surface charge den31ty, 0. 2 nC/m? atx 2 : 7

) Two uniform line charges 8 nC/m each, are located atx = L,z=2,
-« and at x = -1, y = 2 in free space. It" the potential at the origin is

" State the Uniqueness theorem and prove that the solution of -
- Poisson’s equation is unique. ' ' [1+6]
(5) Write the equation of the Vector Magnetic Potential in differential
form. Using the same equation, derive the equation for magnetic \
~ _ﬁe}d intensity at a point due to an mumte filament carrying a o 145
uniformly distributed dc current . ’ [1+3]

geié) Caleulate: thewv(aluermefﬂihgveamrz,c,urmm,dﬁmww(a} mwcyimdncal‘

coordinates at Py (p=‘] 5, ¢=90°, z=0.5) ifH= ‘-?f-(cos 0.245) ap. - [3£3].
p : .

(b) in Sphencai coordinates at P (r—z 9=30° ¢—20°) ifH= lg ag,
sin .

{75 'State and derive the Stoke’s theorem. o ' ) S [1+3"]
What jsan mr‘ut mtnps;c impedance? DSI‘lVS an expression for the’

input intrinsic lripec‘aaflce usmg the concept of reflection of [246]
uniform plane waves. : ' :

o~
2
Nt

© 100V, find VatP (4, 1,3). o m




®

(10)

(11)

The electric field amplitude of a uniform plane wave propagating
in the free space in a, direction is 250 V/m. IfE=E,a,and =
1.00 Mrad/s, find: (a) the frequency; (b) the wavelength; (c) the
penod (d) the amplitude of H

Fmd the amplitude of the displacement current density inside a
- typical metallic conductor where f= 1 kHz, Conductivity ¢ =5 x
107 mho/m, dlelectrzc constant &g = 1; and the. conductmn current
density J = 10 sin (6283 t — 444 7) a; A/m : :

A 50-Q) Tossless line has a Iength of 0. A?u The operating fre’quéncy

is 300 MHz. A load Z;, = 40 + _].30 € is connected at z = 0, and ’che '

Thevenin equivalent sourcn at z'= -1 is 12£.0° in series with Z, =

© 50+/0 Q. Find: (a) The Reflection Coefficient I (b) The Voltage
Stanfdmcr Wave Ratio (VSWR) and (c) The input Impedance ZLine

- Evgﬂam ‘why is it not possﬁﬁe to use waveguides at lower

frequencies? Explain the transverse electric {(TE) and tranwerse

magnetac (TM) modes used in rectangular waveguxdes

Give,: fhu danmtlon cf ary antenﬂa Expiamthe properties of any

el@crrom agnencs COULSE.

P . - . - ¢

‘,‘?{mp' type ‘of" antenna that - you have studled during - youi-}

e

[242+143]

[l

[2s4]
S

o »{iﬂ} .

| R
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Candidates are required to givc their answers in thelr own words as far as plachcable
Atrempt All quesnons ’ : o
The figures in the margin indicate Full Marks.

" Necessary formula are attached herewith.
Assume swmble data if nef'essarj/ ‘

x&xa«

’ T T . : L oo
1. Transform the Vector A=yax+xaytZiz into’ cylindrical co-ordinates at 2 point

p(2,45%5) o

2. Along the z—axxs there is a uniform liné of charge WLth pL= 4n Cm™ and in the x = 1
plane there is a surface charge ‘with ps = 20 Cm™. Find the Electric Flux Density at .
0.5, 9, 0y - - : - [el

3... D mc Umqueness theorem. Assum g that the po ential V in the cyhndncal coordinate -

- system is the fanction of *p” only, solve the Laplacian Equation by mtegratmn method -
and derive the expression for the Capacitance of the co-axial capamtor using the same

SCﬁL‘thIl of V.
Dm.ne Electric Dipole and Polaxaaﬁon C0n51der the region ¥ <0 be composed of a

ma_form dielectric material for which the relative penmttwﬂy (e) is 3.2 Whﬂe the regmn
y>0.is charactenzed by & = 2. Let the flux density in region 1 be ‘ [2+J+3]

]

- [2+45]

%‘

Dy —-—30ax+50ay+70azn(3/m L
Find: : , : o .
a) Magmtude of FL;X ﬂensrcy and Electric fields intensity &t region2. L

b) Polarization (P) inregion 1 and region 2

State Ampere S circuital law and stoke’s theorem Derwe an expressmn for magnetlc ﬁeld

i*r'iensity (H) due to infinite current carrying ﬁlament using Biot Savart 3 Law , [1+2+5]

leferenUate between scalaz and vector mag:netxc notcntlal The magnetxc ﬁeld mtcnaxty
-—

. . 27
in & certain region of space is clven as F (2p + z) a p+ a, Afm. Fmd the total. current

i
H
i
1{
3
|
i

_ 7. State Fat‘ada‘v"s law a.nd correct the equaboq VXE 0 for time yarying ﬁe}d with

passing through the surface p =2 n4<@< '1'5/2 3<z<5,in the . a P c‘m?ectxon . - [3+5]

necessary denvaacn Also modify th e equation VXH = I with necessary derivations for ,
time varying field. [1+3+A]

Tyerive an expression for input intrinsic impendence using the concept of 1eﬂecﬁon of

* ymiform plane waves.

6]

PO



5. Find the amplitude of dlsplacemem current density inside a typical metalhc conductor
where f = 1KHz, o = 5><1{)7 mho/m, € = 1 and the conduction current densz‘y is
—+ ,

=107 sin(6283t — 4442)3.3, A/m?

10. Write all the Maxwell equations for the time vnrymg field point form as Well as m‘tpgral
form.

11. A lossless transmission linevwith Zg = 50 Q with 'length 1.5 m connects a voltage
Ve = 604V source to a terminal load of 7;, = (50+§50) Q. If the operating frequency

f= 100 MHz, generator impedence Z, = 50  and speed of wave equal to the speed of the
light. Find the distance of the first voltag maximum fcom the load. What is the power
. delivered to the load?. : ,

12, What are: the tecnmques that can be taken to maich the trzmsmssmn lme with

mismatched load? Explain any one.

13. Write short notes on:

I a).-Modes in rectangular wave glndc
b) Antenna and its types :

kg

41

4]

[4+4]

23

[2x31
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Assume that the Bold Faced letter represents a vector and Asybseript TEPresents a unit vectoz.
Necessary ficures are attached herewith. ' :
Assume suitable data if necessary.

1. Atpoint P(-3,-4,5), express that vector that extends from P to [5]
Q(E,O,fi) in spherical coordinates. B '

2. A point charge of 6uC (micro coulomb) is located at the origin, a
upiform line charge density of 180nC/m lies along the x axis, and

a uniform sheet of charge equal to 25nC/m? lies in the z = 0 plane. (71
"Find D at B (1,2,4).
o Derive the equation for Eﬂergy Density in the electrostatic field. - 11

“" _Derive the Laplacian Equation. Assuming that the potential V in.
the cylindrical coordinate system is the function of ‘p’ only, solve
~ the Laplacian . Equation by Integration Method and derive the .
expression for the Capacitance of the Cylindrical Capacitor using .
- : 2+51]
the same solution of V. .

5. A current of 0.3 ampere in the a, direction in free space is in 2

' filament parallel to the z-axis and passing through the point , )
(1,-2,0). Find the Magnetic Field Intensity H at (0,1,0) if the 6]
filament lies in the interval —4<z<4. ' [

6. ‘State and derive the Stoke’s theorem. (1+4]
7. - Calculate the value of the vectorv current density in cylindrical
coordinates at P(p=1.5, $=90°, 2=0.5) it H 33((:05 02¢)3p. : (5]
o ~ p .
8. An Electric field E in free space is givenas 24244
E =200 cos (10% — By) a, V/m. Find: :
(2) Phase Constant ({3);
(b) Wavelength (A); -
(cY Magnetic Field Intensity H at P(-0.1, 1.5,-0.4) at t=4n3.
9. Explain the term skin depth and loss tangent. Using Poynting
- Vector deduce the time-average power density for a lossless
[2+2+4]

dielectric.



1.

12.

1E

Select the value of K so that each of the following pairs of fields
satisfies Maxwell’s equations in a region where ¢ = 0 and p, = 0

- D=5x3a,~ Zyay+KzazuC/m,

B=2a,mT,
ifpn=0.25 H/m and £ = 0.01 F/m.

A lossless fransmissi»on ﬁne with Zp = 50 Q is 200 m long. It is

terminated with a load, Zi = 30 + j60 Q, and operated at a

frequency of 0.5 MHz. Let the velocity v = 0.6¢ on the line
where ¢ =velocity of light = 3 X 10% m/s. Fmd

{a) The reflection coefﬁf-xenf {I).

{(b) The voltage standing wave ratio on the line (V SWR)

(c) The input impedance (Z;,).

Explain why is it not possxble to use wavegmdes at lower
frequency? Write short notes on different types of modes used in
rectangulax wavegu.ldes

‘Give the definition of an antenna.and Hst the dlfferent types of -
- .antenna that you have “studied - during your | electromacnetlcs

COE{Z‘SB

ok

e A

(6]

[2+2+4]

: [2+4] |

EiERY
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. What is Zener breakdown? Describe the Zener diode as a voltage regulator with circuit
diagram and I'V characteristic curve. [5]

2. In the given circuit the diode used has its 1 = 1.74 and it conducts 1mA at forward bias
voltage of 0.7 V. Find the current flow in the circuit. [5}

3. Desigh CC amplifier using P independent voltage divider biasing circuit using

appropriate gmdelme Gwen Vee = 20V, Icg = 2mA and B = 100. Use firm biasing,
Derive its voltage gain. _ [8+2]

4. Draw Hybrid ©w and T model. Derive the relationship between r, and re. - [3+3]

5. Describe the construction and working principle of EMOSFET with the help of drain .
characteristics curve and mathematical expressions. [8]

6. Find the drain current(Ip) and drain to source voltage (Vps) for the following circuit. ™
Given parameters are : Vi=1Vand k=0. 5mA/VE [8]

- 188K0 § 1.85KQ

+20V

A3

1.65K0

o




7. Draw the circuit diagram of transformer coupled class B push- pull amplifier. And show

that the maximum efficiency is 257 %, [2+4]
8. What are the applications of tuned amplifiers? Determine its 3 dB Bandwidth, Resonance :
frequency and Quality factor. [2+6]
9. Explain the operation of RC Phase shift oscillator and derive the condition for the
sustained oscillation. [3+4]
10. Draw the circuit diagram of colpitts oscillator. Derive its frequency of oscillation. [2+4]
11, Describe the band gap voltage reference source with the help of a relevant circuit.
Compare band gap voltage reference source with Zener diode. [4+2]
12. Design a voltage regulator to give output voltage from 7 V to 21 V using LM317. [5]

Sk
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Consider the circuit below for which R = 10kQ. The power supply V'has a dc value of
10V on which is superimposed a 60 Hz sinusoid of 1-V peak amplitude. Calculate both
the de voltage of the diode and the amplitude of the sine wave signal appearing across it.
Assume the diode to have a 0.7V drop at 1 mA current and n=2. : [4]

R

i

What is Zener breakdown? Describe the Zener diode as a voltage regulator with circuit

diagram and IV characteristics curve. [5]
3. What is dc load line in diode? Write its significance. [3]
escribe in brief the operation of BJT as a switch with necessary diagrams. [4]
5. Why voltage divider biasing is called independent? Design a voltage divider type DC
biased CE amplifier to obtain B independent biasing. Use appropriate guidelines to
support your design. Given parameters are: Vcc = 24V, Ic= 1.5mA and B = 150. [2+6]
Draw the ac equivalent circuit for a CE amplifier (emitter resistor unbypassed) and derive
the expressions for voltage gain, input impedance. [4]
Describe the construction and working principal of DMOSFET with the help of drain
characteristics curve, transfer characteristics curve and mathematical expression. [8]
A JFET amplifier with a voltage divider biasing circuit, has the following parameters:

10.

11

12.
13.
14.

V, = -2V, IDSS = 4mA, RD = 9100, Rs = 3k, R1 = 12 MQ, R2 = 8.75 MQ and
VDD =24 V. Calculate ID and VGS, VDS. [8]

Draw the circuit diagram of transformer coupled class B push pull amplifier and its
corresponding characteristics graph. And, show that the maximum efficiency is 257%. [2+2+4]

Draw the circuit diagram of tuned amplifier and derive the expression for the 3dB
bandwidth of the amplifier. Write its applications. [6+2]
Explain the working principal of Wien bridge oscillator with necessary expressions and
circuit diagram. [4]
How can we use astable multivibrator for the generation of square wave? [4]
Design a 5V to 20V variable dc voltage regulator using LM317. [4]
Draw a standard series DC voltage regulator circuit and find its voltage stability
factor (Sv). [2-+6]

dkk
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1. A diode conducts 1mA at 20°C. If it is operated at 100°C, What will be its current? Given
data are 1 = 1.6 and negative temperature coefficient value = -2.2mV/°C. {63
9. Determine the range of values of Vi that will maintain the Zener diode of the figure below
in ON state. [61
R
piige
Vi VZz2087 i ' —
; izmax = 60mA T~
3. Draw the small signal model of CE amplifier and derive the expression for voltage gain
] and input resistance for CE amplifier using emitter bypass capacitor. [2+3+3]
4, Explain Transistor asa Switch in cutoff and saturation region. [41
5. Determine the dc collector current Icq and collector emitter voltage Vego for the
following circuit. Given B = 100. [4]
Re=3k Q2
. ,M/\"
Rp =100k ©2 /J 3
AM—] = 10V
+ L -
VBB*‘SV 1- ’ )
6. Describe the consfruction and working principle of n-channel Enhancemént MOSFET .
with the help of necessary diagram and characteristics curve. (8] ’




7 The n-channei J}'ET in the ﬁgure beiow has IDss = ISmA. and Vp = -SV Determme the

wkg

vaiues of ID and VDS 8]
ke g SR g'z.ssm
ane v e
8. How can we. se]ve the OTOSS~0V61° dxstor‘wn in C}ass B amphﬂer‘? Calculate the’ gmerai
effi clency of class B push-pull Amplifier. ‘ . [2+4]
e G Fxplam the classiﬁcatmn of ampl;ﬁers accordmg to Qperatmg reglon ‘ [4]
*10. Draw the circuit d1agram of LRC elass A ’cuned amphﬁer and ats frequency respOnSe ‘
: graph And show that Bandw;dth 1/R(“ B TR I [3+3]
1L Fxplmn the workmg pmnmple of RC phase Shlft osczllator W1th necessary expresswns and o
- circuit dlagiam bR e ke ‘[6].
‘ 120 Draw the c1rcu1t dla.gram of preclswn recnﬁer cxrcunt , L
. o 13 Deqmbe tha working of transmtor seﬂes voltage regulator wﬂ:h current hmmng circuit, [7] ’
e 14 Desxgn a voltage regtdamr to vae output voltage: from 7V to 21V usmg LM317. O[5

e |
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What is De load line? Find operating point for the diode circuit graphically using load
line method. [1+4]

2. In the circuit given below the DC power supply Vee =10 V is superimposed with 60 Hz
sihusoid of 1 V peak to peak amplitude. Calculate the amplitude of the sine wave signal
appearing across the diode for the case R1 = 10 KQ. Assume the constant voltage drop of
0.7 V in the diode. [5]

W

R1

veo () &Z

1

3. Why voltage divider biasing called f independent? Design common emitter Amplifier
using P independent dc biasing method with appropriate guideline, Given parameters:
Vee=24 VDC, Ic=1.5mA, p =150. [1+4+2+2]

4. What is the significance of bypass capacitor in CE amplifier? Draw the small signal
model of voltage divider bias for emitter bypassed capacitor CE amplifier circuit and find
its input impedance, output impedance and voltage gain. [2+6]

[y

5. Explain construction and working principle of N channel Depletion type MOSFET with
the help of drain characteristics and transfer characteristics. (8]

6. Find Ip and Vps for the given circuit. Given data are Vp = - 5.5 V, Ipgs = 10 mA and
assume all the capacitors are ideal and check whether transistor is operating in pinch off

region or not? (8]
*Vpp =20V
1.5MQ .
C1 oV,
Vi o}
330kQ 1kO Cs

7. Draw the circuit diagram of class B push-pﬁll amplifier. Derive its general efficiency and

maximum efficiency. (8]
8. Draw the circuit diagram of class A series fed amplifier and its corresponding

characteristic graph. And, find its general efficiency. [3+4]
9. Draw the circuit diagram of op-amp Wein Bridge oscillator. Derive its frequency of

oscillation. ‘ [2+4]
10. Draw the circuit diagram of Hartley oscillator. Derive its frequency of oscillation. [6]
11. Design DC voltage regulator using LM 317 to get 6-15V output. [6]

12. Draw standard series DC voltage regulator circuit and find its voltage stability factor (Sy). [4]
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. A string of three diodes is used to provide a constant voltage of about 2.1 v. Calculate the

change in this regulated voltage caused by (i) a £10% change in the power supply
voltage; (ii) connection of a 1K € load resistance. Assume 1= 2. [3+2]

104+ 1V

A zener diode exhibits a constant voltage of 5.6 V for currents greater than five times the
knee current. I is specified to be 1mA. The zener is to be used in the design of a shunt
regulator fed from a 15V supply. The load current varies over the range of 0 mA to 15
mA. Find a suitable value for the resistor R. What is the maximum power dissipation of
the zener diode? : [3+2]

. Design voltage divider CE amplifier (without emitter by pass capacitor). Given:

Transistor BC 547B having § =295, I. = 1.5 mA and Vcc = +9V.
a) Is this the best Q point? Why?
b) Calculate its input impedance and voltage gain.

¢) What is the maximum peak voltage of the signal that can be applied to the input of
this amplifier to ensure the transistor is always in active region? - [5H2+3+2]

Draw Ebers- Moll (EM) model of BJT and write expression of collector current for active
region. (5]



5. Find Q point and show it graphically.

IIZV
' §2kQ

D A e e ! |

;‘ oM | M—"‘ * Ve
1uF

‘___J ID(un) =6 mA

{
f .
. | gaa Sn) =~
Vi s n--a ;-»----—-~--~~<—-~--—-~-»~—-- }:_4 V(E(H\) =3V

1uF

e

-

6. Explain the working of n channel DMOSFET with characteristics curves. Derive an
expression for JFET transconductance.

7. Itis required to design a class B power Amplifier to deliver an average power of 20 W to
an 8 Q) load. The power supply is to be selected such that Vcec is about 5 V greater than
the peak output voltage. This avoide transistor saturation and associated nonlinear
distortion, and allows for including short circuit protection circuitry. Determine the
supply voltage required, the peak current drawn from each supply, the total supply power,
and the power conversion efficiency. Also determine the maximum power that each

[6+2]

[6+3]

transistor must be able to dissipate safely. [1+1+2+2]

8. Derive general efficiency of series fed Class A power amplifier.

9. Explain the working principle of crystal oscillator with diagrdms operating in both

[6]

parallel and series resonance mode. [4+2+2]

10. State Barkhausen Criteria for sinusoidal oscillation. Is it possible to obtain 50% duty
cycle square wave from 555 timer Astable Multivibrator? How?

11. Explain the working of transistor series voltage regulator with current limiting element.

12. Design variable DC voltage regulator using LM 317 to get (5-9) volts output.

ko

[2+3]
{6]
[5]
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Explain the revers '
reference element” Justify the statement from TV characteristic curve.

A diode conducts 1mA at 20°C. If it is operated at 100°C, what will be its current? Given
data are 1 = 1.6 and negative temperature coefficient value = -2.2 mV/°C.
Show the imporiance of traunsistor bias stabilization. Design yoltage divider bias (commori
collector configuration) to getleg=1.5 mA. Assume power supply voltage VCC =15V
and beta of transistor is 110. ‘ ' '

Why BIT is called bipolar and FET is called unipolar device? Derive mathematically the
[2+3]

sranseonductance of MOSFET. _
The bipolar junction trausistor par/ameters for the circuit in figure below are 8 =200 and

V4 = . Determine the input resistance, output resistance and overall voltage gain of the -

circuit.

" Describe the physical structure of N-channel JFET and explain its working principal and

characteristics clearly marking the various regions of operation.

Find the drain current (Ip) and drain to source voltage (Vps) for the following circuit.
Given parameters are: V,=1Vandk=05 mA/V2

o 420V

188K0 1.85KQ

1.65KQ

Subject: - Electronic Devices and Circuits (EX 501) v

e break down region in zener diode. “Zener diode acts as 2 voltage

5]

Bl

[3+5]

(8}

[2+6]

8

1

4



o

8. Draw the eircuit diagram of transformer coupied class B push-pull amplifier stage. And
find its maximum efficiency. Define cross over distortion in class B amplifier. [2+4+2]

9. Draw the circuit diagram of Quasi complementary-symmetry class AB amplifier Vuéing'

diodes. i . i - 3]
10. When are tuned amplifiers used? Draw the circuit diagram of class-A tuned amplifier arid

its frequency response graph. ' , [2+3]
11. Draw Wien Bridge oscillator circuit and derive the expression for frequericy of oscillation

and gain of amplifier circuit. [1+3+2]
12. Describe the operation of precision half wave rectifier with circuit diagram. : [4}
13, Why transistor series regulator has lower efficiency? Explain the operation of voltage

regulator using band gap voltage reference. ' ‘ . o [2+5]

ek
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. Explain the small signal model of PN junction diode and derive the expression for its
dynamic resistance. ' [5]
9. Determine the Range of load Ry, that will maintain the zener diode load voltage Vi at 5V.

Given Vs =10 V,Rs =100 Q, Izv =30 mA. 5]
Is Rs :

3. Design a voltage divider type dc biased CE amplifier to obtain B independent biasing.
Use appropriate guidelines to support your design. Given Ve =12 V DC, Ic =2ZmA and

B =150. [71
4. Derive the expression for Rin, Rout,,‘Av and A, in CE capacitor bypassed amplifier. (8]
5 Describe the construction and working principle of EMOSFET with the help of drain

characteristics curve and mathematicai expressions. [8]

6. Find Ip and Vps for the given circuit. Given data are Vp = -3.5V, Ipss = 10 mA and
" assume all the capacitors are ideal and check whether transistor is operating in pinch off

region or not? . 7
— Vop=20V -
MRE | 5220 :
4 - o
o— | G vy
vi © ’
~ -
110kQ LIKQ T Cs
=
7. Draw the circuit diagram of transformer coupled class B push-pull amplifier and show
7 that the maximum efficiency is 257 %. [71
'4 8. When are tuned amplifiers used? Draw class A tuned amplifier circuit and find its 3 dB
bandwidth. (7]
9. Explain working of RC phase shift oscillators and derive the frequency of its oscillation. [6]
10. Draw standard series DC voltage regulator circuit and find its voltage stability factor (Sv).  [6]
11. Design a voltage regulator to give output voltage from 7V to 21V using LM317. [5]
. 12. Write short notes on: [3%3]

a) Ebers Moll model
b) Transconductance of JFET
¢) Crossover distortion
T KkA
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Define Q-point in pn junction diode eperation. Show it graphically with necessary
dexivations. Differentiate between avalanche and zener break down. [3+2]

The 6.8 V zener diode is specified to have Vz = 6.8 V at Iz = 5 mA, 1z = 20Q2 and
Izk = 0.2 mA. The supply voltage V" is nominally 10V but can vary by + 1V, Find Vo .
with no load and with V¥ at its nominal value. Find the change in Vo resulting from
connecting a load resistance RL that draws a current I = 1 mA. What is the minimum

value of Ry for which the diode still operates in the breakdown region? ‘ [2+142]
. 05K
v
AN

Row

ek
IS

. Design  independent type de biased common collector amplifier, and find its current

gain and input resistance. Given parameters: Voc = 20 VDC, Ic = 2mA and B = 100 and
use firm biasing method. (8]

Draw common emitter transistor amplifier circuit {emitter bias with unbypassed emitter
capacitor) and find its output impedance and voliage gain. Write application of common
base amplifier. * [4+3+1]

Describe the working principle of N-channel Depletion type MOSFET with the help of
Ip Vs Vps characteristics and transfer characteristics curves. Find the condition and
expression for it to operate in active mode of operation and write the expression for drain
current. - [5+2+1]

6. Write about JFET as a voltage controlled resistor with practical application. 4]

Find Ipg and Vsq from the following circuit. [5]

20V

33k0

— Ipss= 8mA

IMQ % ,

i :?H{Q»

-



10. Describe about tuned ampl

8. Draw the circuit diagram of class A series fed amplifier and jts .corresponding
characteristic graph, And, find its general efficiency. e :

9. Draw the circuit diagram of Cdmpjememary%yzmneafy class-AB amplifier using

Darlington pair transistors.

- amplifier. , ,
11. Differentiate betweén synchronous and stagger turned amplifier.

12. Draw voltage controlled oscillator cireut using IC 555 and derive éxpressiom' for.

frequency of oscillation.

13. Among Hartley and Colpitts LC oscillatar, which one do you choose to implement in FM
stations to generate carrier wave signal? Why? Draw its circuit diagram. o

14. Draw the standard series DC voltage regulator circuit and find its voltage stability
factor(S,). : :

15. Design a 5V to 20V variable de voltage regulator using IC LM317.

#ege :

ifier and derive the expression for the 3dB b&ﬁ&vddth of the

[343]
[31

5]
B

(6}
[St

(51
[4]
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Differentiate between avalanche and zener breakdown. Draw V-1 characteristic curve of

~ zener diode and briefly explain about it.

Tn the given circuit, the power supply V* has a dc value of 10V on which is super
imposed a 50 Hz inusoid of 1V peak amplitude. Calculate both the dc voltage of the
diode and amplitude of the sine-wave signal appearing across it. Assume the diode to

havea 0.7V at 1 mA current and n=2.
vt

10KQ

=
-

Design B independent type of dc biased common collector amplifier, and find its voltage
gain and input resistance. Given parameters: Vo= 20V DC, 1=2mA and $=100 and use
firm biasing method. _

Describe in brief the operation of BIT as a switch in cut off and saturation region.

Explain about working principle of N-channel DMOSFET with its construction,

characteristics curves and characteristic equation.

For the faithful amplification of signal, selection of operating point is utmost importance.

Justify the above statement. Derive transconductance of bipolar junction transistor.
. Determine Q point for the following network. 20V '
33KQ
) Tpss= 8 mA

V=6V

IMQ ‘j7 1 KQ

—
——

[3+2]

51

(8]
(4] .

171

[3+4]
g



8. Draw me circnit diagram of the Hartley Qscillator and derive its frequency of oscﬁla&op 61

9. Draw the circuit d1a°1am of class A series fed m‘puﬁer and its corresponding
characteristics graph. And find its general efficiency. : e J3+3]

10. Explain about the operation of voliage controlled oscillator (VCO) using 555 timer IC
and derive its frequency of oscillation. _ -8

11. Draw the circuit dxagram of Complamentmy—Svmmein CIass—AB amplifier using
Darlington pair transistors. : . [3]

12. Calculate the output voltage and the zener current in the regular-circuit as shown in figure
below for Ry=1 K and R=2200Q. Vg,=12V : {51
(unregulated) ; _l“ ﬁ .

R=220Q

13.:Draw series vcltaae recruxator w1th current limiting circuit and explam how this protection
czrcuxt works? S (6]

14f _Bneﬂy explain about Precision half wave rectifier with circuit diagram. o 31
' EE -
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v’ Candidates are requiréd 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. Find the operating point of the diode circuit graphically using lggdﬁl;ine method. - [5]
2. Design DC voltage regulator for 6V output. Given data are V,=6V at 1;=20mA, Lx=2mA,
" Puua=300mW and rz=10€2. The nominal input voltage is 15V+3 0% DC. Find the
- maximum current it can deliver to the load. {5]
3. Design 2 common base amplifier circuit using B independent method. Given parameters
are V=15V, Iz=1.5mA, p=100 and input and output impedances are comparatively
large. Use appropriate guideline to support your design. [71 ..
4, Why common collector amplifier is known as emitter follower? Draw its ac equivalent - '
. circuit to find its input resistance and voltage gain. _ [1+6]-
5. Draw and describe the Ebers Moll model for BJT. ‘ v 4]

6. Draw the cirucuit diagram of the Colpitts Oscillator and derive its frequency of

&.

Oscillation. : - : : : [6]

Find the drain current (Ip) and drain to source voltage (Vps) for the following circuit.
Given parameters are: V=1 V and k=0.5 mA/V 2, ' (7]

Rr‘: 10 M §

Yoo 10V -

Ro=6K0Q

}fg:‘lﬁ Mﬁvgu- e ;g R5= 5Kﬁ R

» ’ R ]

Describe the construction and warking principal of N-channel JFET with the help of
characteristics curve and mathematical expression. - 7



9. Define crossover distortion in class B amplifier. Draw quasi-complementary symmetry
class AB amplifier. And explain how crossover distortion is eliminated in class AB
“amplifier. ' iR '

10. Draw the circuit diagram of Class A tuned amplifier and determine the range of frequency
in which it gives maximum.gain within 5 dB range?

11. Design a DC voltage regulator for 3V ﬂto*'I 2V output using LM317.

12.Define the term multivibrator. Explain the operation of op-amp based astable

multivibrator for square wave with the help of circuit diagram and waveforms and also
- determine its frequency of oscillation.

13. Draw the standard series DC voltage regulator circuit and find its voitage stability -

'factor(SY).

Hd ok

17

[6]
{5]
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v Candidates are required to give their answers in their own words as far as practicable.
v Attempt All guestions.

v’ The figures in the margin indicate Full Marks

v Assume suitable data if necessary.

Denve the expresston for dynamxc resistance of pn junction diode. 5]
. Determine the current Ip and the diode voltage Vp with Vpp=3 V and R= 1KQ. Assume
that the diode has a current of 1 mA at a voliage of 0.7 V and that its voltage drop
changes by 0.1 V for every decade change in current. {51

Wy—>

kP

S +
Design voltage divider biased common emitter BJT amplifier to get voltage gain of -90.
Assume f= 100 and Vee=+12V. (8]
"%"'De rive input mpcdance, output nnpedance and voltage gain of common collector BIT
amplifier . _ : (8]
Explain the construction and operation of E-MOSFET with characteristics curve and
. mathematical expression. 7
Derive mathematical definition of JEFET transconductance : {41
Find Ipg and Vpsq from the following circuit. Show Q point graphically. [5+3]
|40V
3kQ
1M =

' VGS (TH) = 5V
Ip(on) =3mA
: VGS (on) = 10V

-

18MQ %
0.82 kQ

—ny
—
-

#




8. Derive general efficiency of class B amplifier. [5]
9. Draw the circuit diagram of Darhncton complementary-symmetry class AB amplifier

using diodes. , ‘ i3]

* 10. Derive maximum efficiency of trans’fofmer coupled class A a*npimer 5]
11. Draw astable multivibrator circuit usmg IC 555 and denve expressvon for frequency of
oscillation, | ~ [6]

12. Explain working principle of RC phase shift oscﬂlator with necessary. expressmns and
circuit diagram. : [6]

13. Explain the operation of voltage regulator using band gap voltage reference. {61

14. Design a (5-15)V variable dc voltage regulator using LM 3171IC. : [4]

Hkk
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AN NN

The leakage current of a silicon diode is Is = 10 A at 25°C, and the emission coefficient
is n = 1.6. The operating junction temperature is Tj = 60°C. Determine (i) the leakage
current Is and (ii) the diode current Ip at Vp = 0.8 V. [4]

F—

9 The 6.8V zener diode is specified to have Vz = 6.8 V at Iz = 5 mA, r, = 20 Q and

) I, = 0.2 mA. The supply Voltage V" is nominally 10 V but can vary by  1V. Find Vo

with no load and with V' at its nominal value. Find the change in Vj resulting from
connecting a load resistance Ry, that draws a current I, = 1 mA. What is the minimum

value of Ry, for which the diode still operates in the breakdown region? [2+2+2]
. 05K JL
v
AN ]
A

7 Ve

3. Determine the input resistance, output resistance and overall voltage gain of the circuit
given below: ' [8]

G

IHSO/JF

Ili—

4. Find terminal currents of BJT using Ebers-Moll Model. Write applications of different
BJT configurations. [5+3]

5. Explain the construction and operation of D-MOSFET with characteristics curve and
mathematical expression. [8j



T e

6. }*md the DC operatmcr pomt of JFET circuit given below. Given parameters Ipss = 12 mA
and Vp =-4V.. , , * - ' [8]

Vop=20Y

7. Derive maximum efficiency of series fed class A amplifier, [6]
8. Derive bandwidth of tuned amplifier. Write its applications. [6]

9. ¥or a class B amplifier providing a 14V peak signal to 16 Q load and a power supply of
Ve =24V, determme input power, output power and circuit efficiency. . ‘ (4}

’ 'f.IO Draw voltage controlled oscillator circuit using IC 555 and derive expression for

frequency of oscillation. : [6]

Draw the’ GlIf‘ult diagram of half wave precision recthm and explam the operation.- 141 |

Define Voltacfe regulator Explam ‘the series voltage regulator with current” hmmncr

- element. : [1+5]

: 'vkl? Explain Workmg prmaple of WIEN BRIDGE oscillator w1th necessary. expressions and

: cm:ult diagram., , , [6]
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Candidates are required to give their anSWers | in thexr own words as far as prac:.ﬁcabl'*
Attempt All guestions. .

The figures in the margin indicate Fi wll Marks.

Scientific Calculator is allowed. , .
Assume suitable data if necessary. - R -

1. Explain the small s1gna1 model of PN junction diode and drive its dynaxmc res:stance ©[2+4]

X}

I =2 mA, p = 90. Use appropriate guideline to have high input resistance. - [8]:
Deseribe in brief the operation of BT as a switch in cut off and saturation reglon [6]
Define transconductance (gn). Derive g for BJT. R [1+31 -

6. Explainthe construction and operation of N channel enhancement type MOSFET with the
help of drain characteristics and transfer characteristics. . o [3]
. Find the drain current (Ip) and drain to source voltage (Vps) for the following circuit. .
Given parameters are: Vi =1V and k=0. SmAfV -6l
' Vpp=10V '
Ro= 6 KQ ’

Determine the range of values of V; that will maintain the Zener diode of figure below in
ON state. , , , (51
R=220Q |
. S R —
Vi Vz=20V ’ZS, R =12K
Im=60mA |
-

-

Demgn {3 independent type DC blased common emitter amplifier with enntter resistance

~ bypassed and find ‘its voltage gain and input resistance. Given parameters Ve = 24,

R;= 10 M

- Ry=10MQ, Re= 6KO

s ] e L S T AT



8. State the difference bvtween BIT and FET. ' o : A 23
~ 9. Whatis crossover distortion? Explam how it can be ehmmated with necessary dlagram {2+4]
'10. Draw the cxrcmt diagram -of tuned amplifier-and derive the expression for the 3dB

bandwidth of the amplifier. . [6]
11 .Define Barkhausen criteria for smusmdai oscillation. Draw the circuit diagram of wien

bndge oscillator and determine 1ts frequency of oscillation. , [2+6]
12. Describe Colpitt's oscillator with necessary circuit diagram. ‘ ‘ - [5]
13. Draw the standard series DC voltage regulator circuit and ﬁnd 1ts voltage- stablhty

- factor (Sy). , [6]

_ 14. Design a 3.7 to 9V variable de voltage regulator using IC LM317. ‘ 41

#rkk
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o

. Why voltage divider biasing is called P independent? Design CE amplifier using B

Candidates are required to give their answers in their own words as far as practicable.
Atrempt All questions.
The figures in the margin indicate Full Marks.
Scientific calculator is aliowed. 7 , RN
- Assume suitable data if necessary. o co e /
i

In the circuit given below, the DC power supply Ve =10 V is superimposed with 60 Hz
sinusoid of 1 V,, amplitude. Calculate the amplitude of the sine wave signal appearing
across the diode for the case R1 =10 K. Assume the constant voltage drop of 0.7V in

the diode. TR ‘ . (5]
#l IO
e, Vp % ST

Deﬁﬁe and explaiﬁ TeVerse, bre‘akdown effect. Describe how Z_ener diode works as a
voltage regulator. E [2+3]

ind?pendent de biasing method with appropriate guideline. [3+5]

Gien: Voo =24V, Tsq= 10pA and p =100

What is the significance of bypass capacitor in CE amplifier? Draw the small signal
model for capacitor bypassed CE amplifier circuit and find its input impedance, output
impedance and voltage gain. [2+6]

Describe the principle of operation of operation of N chamnnel Depletion type MOSFET
with the help of mathematical expression and drain characteristics graphs. [8]

Determine Ip and Vpg for the given circuit and find the region of its operation. Given:

=0.12 2 = 6+2
k OJ_KMUV'?MIVt 5V. Voo =40V | [6+2]

: o2} B )
=




=l

9.

10,
11.

Explain the operation of transformer coupled class B push-pull amplifier with the .

ircuit diagram and characteristics curve. Also determine its maximum efficiency. (4+4]
Explain why class A amplifier is‘cooler with load than without load. - ' [6]
State Barkhausen criteria. Draw the circuit diagram of RC phase. shift oscillator and -
derive the expression for its frequency of oscillation. ‘ :
Describe the 'operation ‘ofpfécision half wave rectifier with cirenit diagram. ‘ [S}
Deseribe the opcratiozi of a series voltage regulator with current limiting circuit. E

: giﬁ/ to 1U e@ DC voltage regulator using ICLM 317. E {51

Ekk
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v Candidates ar¢ required to give their answers in their OWD words as far as practicabie.
v Attempt AL questions. . :
v The figures in the margin indicafe Full Marks.

v Assume suitable datd if necessary. .

"{. Find operating point for the diode cixqﬁit graphicaﬁy using load line method. o
2. Find the zener current form the given circuit if @ R=12 KQ @)Re=3 KQ o 41
» R= TKQ o .
Y P 80 mW
V=10V

16V

3. Determine the input resistance and output resistance of CC BIT amplifier cirouit Why
.~ commuon collector ponﬁgu:aﬁon is used in.ampliﬁcr circuit design. ' _ [2242F 2]

u B 4 '_Describé the‘ope;_atio,n of BIT as switch with the help of Nor-gate circuit. - B
5. Derive expressions o obtain transconductance for BIT, JFET and NMOSFET. Also prove

o

o

| fhat v, =@+DYe | | |
6. The _chepnel JFET in the figare belo™ s Togs = 18 mA and Vo = 5y, Determine the

values of In »and Vps-

H 420V

7. Describe the working principle of N-channel EMOSFET with the help of its drai
characteristics CuIve and necessary mathematical eXpressions: {6}




s. Dﬂtermme the general efficiency of transformer coupled class B pus‘l pull. 313131156*

'Draw the circuit diagram and its graph. - o {4-+4]
9. Explain how class AB-amplifier eliminates the cross over d1storﬁom S . BlL
10. Draw the circuit. dlagram of LRC tuned class A axnphﬁer and its frequency response.

 graph and show that Bandmdth- 'R}E EE R _ | [3+3]
11. Explain the operation of AMV using 555 timer IC and derive its ﬁaquency o:f oscﬂiatmn 6]
12, Draw the circuit diagram of Hartley oscillator. ;- Bl
13. Draw standard dcV regulator circuit and find its voltage stabﬂ:ty factor o 4]

" 14.Design a DCV regulator for 3.7 V to 12 V output using LM317. | o M1

R 1 SR
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v Candidates are required 10 give their answers i their own words as far as practicable.
v Attempt All questions. .~ ~

v The figures inthe margin indicate Full Marks.

v

Assume suitable datd if necessary.

ot

In the given circuit, the diode used has its 1= 1.74 and it conducts 1mA at forward bias
voltage of 0.7 V. Find the current flow in-the circuit. - , 4]

R =500

i
-3

e

i ?L{;DEEigfrDC‘f‘voltage regulator for 6V output. Given data are v,=6V gt T = 20 mA,
" g = 2mA, Pzma = 500 mw and 1z = 10Q. The nominal input voltage is 15V .t 30% DC.
. Find maximum current it can delivers to the load. , 4

3. Designp independent type dc biased common collector amplifier and find its cusrent gain
- and input resistance. Given‘"parametefs are: Voo = 20V, Ic=2 mA and B= 100. Usﬁ:

.. firm biasing method. o R (8]
4. Draw the small signal model circuit for capacitor unbypassed CE amplifier and findits
¢ yoltage gain and current gain.. SR 18]

" 5 Describe the construction and working principle of N-channel JEET with the ‘pelp-of 1tS

| drain characteristics cUTve and niecessary mathematical expressions. ‘ g {61
6. For the circuit given below, find Ip and Vps. Also determine its region of operation and
" sinall signal a¢ equivalent circuit. - ' L ‘[3f+3+2+21

..— “QVDD"‘ 10\1’

10 pQ

6 KQ

Giyeﬁ data are:

mA
Vt'—”'l V,k=0.5——\}'2‘

10 pQ2



7. Draw the circuit diagram of transformer coupled class B’ pl%":;u pull amplifier and its
corresponding characteristic graph. And from graph prove that maximum efficiency is

equal to 7875%. Also find the condition when ithas maximura loss. {3 '*‘3+‘3+3]

8. Draw the circuit diagram and its frequency respomnse graph of LRC tuned class A
amplifier. State its resonance frequency and band width (3dB). - [1+1+1+1]

9. State Barkhausen criteria for sinusoidal oscillator. Is this principle apphcablc to RC
oscillator using op- -Amp? Why? If yes, determine the frequency of oscillations and the .
gain of the amplifier of the circuit. - - [2+1+4]

10. Explain the operation of AMV using555 IC and derlve its f:cquency of oscﬂianon : {6}

11. Describe the bandgap voltage reference source with the help of a relevant circuit.
Compare bandgap voltage reference source with zener dxode ) - [4+2]

12. Draw the series dc voltage recrulator wﬂh current hmumg element and explain howit 7

works. _ : L L 51

T
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AN NN

1. In the given circuit, the dwde used hasitsn= L. 74 and it conducts 1mA at forward bias

voltage 0f 0.7 V. Find the current flow in the circuit. ' [6]
A WVR 500 Q
. G
= =5V
. Draw lmregulated dc voltage power supply using bndge rectifier. ' o S A

. Descnbe functions of BJT as amplifier with the help of transfer characteristics (ic - Ve -
B gaph) and find expressions fOr gm , Ix and re. Also show that {3 g Ty and Ie= (ﬁﬂ) e [6%2]

' ‘4.. Draw common collector transistor amplifier cucult and find its input unpedance, output .

; ‘impedance and voltage gain. . , [6],
{75, Deicribe the construction and workmg pnnmpal of EMOSFET thb the help of drain
 characteristics curve and mathematmal expressmn - [6}
6. The n-channel JFET in the ﬁgure below has Ipss = ISmA and Vp = -SV Determme the :
: values of Ip and Vps. . _ L . 181

0V

1B8KQ §




7. ”Descnbe the operatmn of class B ampnﬁe; and find the maximum efficiency of the

amplifier. _ : [4+4]

8. Draw class A tuned amplifier and its- corresponding graph_ And ﬁnd its resonant

- frequency (o,) and 3dB band width (B). - . - [6]

9. Describe AMV circuit using IC 555 and state its frequency of osciliation. L - (8

10 Draw phase shift oscillator circuif and write its frequency of oscillation (f). - - [58]

11. Why transistor series regulator has lower -efficiency? Explam the opera’aon of voltage . :

‘ regulator using band gap voltage reference. V e [2*4] A ‘ :
12, Design a (5-10)V variable, de voltage regulatcr usmg LM 3171C. - | B : Lo 18]
13. Write short notes on: (any two) L 2]

a) Tl-models of BIT and MOSFET B
b) ac equivalent circuit of common source amphﬁer usn:vI MOSFDT : i
' c) BJT as sw1tch : »

Hokk
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v Candidates are required to give their answers in their own: words as far as practi cable.

v Attempt All questions.
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v Assume suztable data zf necessary

-

1. Draw graphs of IV: charactenSﬂcs of ordinary PN JuncuOn dlode and zener diode. Draw
ac equivalent mode N Junc’uon diode and derive its dynamlc resistance. : [2+4]

2. A diode conducts 1 af 20°C. If it is operated at 100° C, what will be its current? Given
data are 1 = 1.6 and negahve temperature coefficient value = -2.2 mV/°C. A [4]

_( common emitter conﬁgurahon) to get Icg = 1.5 mA. Assume
=15 v andbetaoftransmtor is. 110 _‘ N L . e

®

3. Design voltage div]

2]

power supply volta

4. Derive Expression:

i

~

5. Describe the operauon of JFET in ohmi.c' and act-ivel regions of operations with the help
of graph and expressions.. i o o T 8] i

6. Find the value of I VDS in the gwen cirouit. o o [6]

—O0+Vpp =12V
" Given parar_neteté: -

V=1V, k0.5 %A;—

7. Draw the circuit chaO*am of class A series fed amplifier and s corresponding -
characteristic greph. And, find its gen ral efficiency. : - [53+3]




8. Draw the circuit diagram of transformer coupled class B. push»pull G ,punf:r And show

that the maximum efficiency is 257%. v [2+a71
9. Draw the circuit diagram of Complementary- Symmetry class-AB amp ;ﬁf‘,r ‘ 3]
10. Draw voltage controlled oscillator- cxrcmt using IC 555 and derive expresswn for .
~ frequency of oscillation. . [e]
11. Explain working principle of Wein brldge oscillator w1th necessary expressions. o {6]': _
12. Design a dc.volatge regulator for VG =6Vto18V. : AT 4] .

| '13. Draw thé standard series DC voltage regulator circuit and find i 5 voltage stab111ty

factor (Sy). . . —— »‘ [7]

14 Describe in brief the operatmn of BJT as a switch.in cut off and saturzt ion reglon - [41

Lodkk
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v Assume suitable data if necessary.
- 1. Describe with the hel'p of loadline and TV ‘c'haxacterist'ics'df the diode, a simple circuit that
uses pn junction diode in f_o:wa:d biased state. . ' [51.
2. Design DC voltage regulator for 6V output. Given data are Vz = 6V.atlz = 20 mA, Iy = 2 :
mA, Pzvax = 500 mW and r, = 20€2. The nominal input voltage is 12v420% DC. Fmd its o
voltage regulation factor and maximum current it can deliver to theload. (51
3. Design Common Base Amplifier using B-independent dc biasing method. Use appropriate
guideline to support your design. Given parameters are: Vee.=24VDC, Ic = 1 mA and -
~ 8=200. Also find its voltage gain by usingits a¢ equvalent circuit. , - [513]
Déécribe in brief the operation of BIT as switch in cut off and saturation region. 41
i Dra Ebers Moll model, low frequency ] I-model aﬁd simple T - model for BJT. [2+1+1]
. Di;%bribe the ptincipie of operation of N-channel JEET with the help of drain and transfer
, characteristics graphs and mathematical expressions. DT (81
7. Ari}%;n-channel JEET has a pinch-off voltage of -4.5V and Ipss = 9 mA. At what value of e
Vs will Ipg be equal to 3 mA? What Is its gm 8t this Ips. T, )
8. Derive an expression to obtain transconductance of MOSFET. 31
9. 'What is crossover distortion and how it can be eliminated? o (4]
10. Draw a circuit diagram of tuned amplifier. Determine the range of frequeﬁc'y in which it
 gives maximum gain within -3dB range. ' : . Bl
11. “\Vhy the éfﬁc’ieﬁcy of class-A amplifier is low? Obtain the expression of the general ‘
efficiency of series fed class -A power.amplifier circuit. - , (6]
12. Define Barkhausen Criteria for sinusoidal oscillation. Draw the circuit diagram of RC~ .
phase shift oscillator and derive its frequency of oscillation. o [5]
13, Define the term multivibrator. Explain the operation of op-amp based astable _
- multivibrator with the help of circuit diagram and waveform. e 4]
14. Design a regulator circuit to obtain 16 VDC. Choose approximate values of the -
_ parameters. Input voltage is 25 VDC. . , S (5]
15. Draw the series voltage regulator with current Jimiting element and explain how it works, [6]
16. Draw block diagram for IC voltage regulator. . (3] -
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1. What is p-n junction dLoAP? Expiam the large signal models of p-n juncﬁon diode. [1-!44]

b

Find. the value of dynamlc resistance if voltage in the d1ode is 650mv and Ies is .
'_10pA—(10x10'12A) (Givenn=2and V; =25 mV) g , A 51

Why common-collector amp,uer is also called emitter follower‘? Drav the commen
collector transistor amplifier circuit and find its mput meedance output impedance and

T W

voxtaﬁe gain., . , A t (8]
. Draw and describe the  Bbers Moll model for BIT. | M
5. ‘Descnbe ini brief the operahon of BIT as a switch in cut off and saturation region. - [4}
6. Descnbe the - .construction and working prmc1ple of EMOSFET with help of drain
SR ,chaxactenstms curve and mathematical expressions. Lo ‘ : (81
e T I.Fmd In and VDS for the given circuit. The given data are Vp = AV and Ipss= 10mA : 5]
& +25V o
150 < 22 KQ
300KQ ¥ 1Ko
8. Derive an expression to obtain the transquuctanve of JFFT. 31
‘What is the maximum efficieacy of class B amplifier? State the condmon when itocowrs. . [4]
10. When are tuned amplifiers use@ﬁ‘ Draw class A tuned amplifier circuit and find its 3db |
' : [2+5]

bandwidth.



,1‘ Dx&W the czrcmt d1agram of . Complementary~8vmmetry CLHSQ'AB ampllﬁex Us;ng
- Darlington pair transistors.

12. Write the apphcanons of mned LC oscillators. Draw thc Colpltt s oscillator circuit and
derive the expression for frequency o1 o‘sculaﬁon

13. Draw AMV circuit using IC 555 or BJT

" 14. State Barkhausen Criteria for sine wave oscﬂlater ,

15. Design a (10-25) V variable dc series voltage regulator.usinb IM3171C.
16. Lraw the circuit of current limiting cucurc indc voltage regulator -

17. Find voltage stab1hty factor of series de voltage regulator.

Y

161
[
21
Bl
2

{53

. i

U S R

§
b
i

Y
'!,
,




BE P Fall Marks

| Pass Marks | 32

v Candidates are required to give their answers in their own words as far as practicable.
v Astempt Al questions. ‘ '
v’ The figures in the margin indicate Fall Marks. ~
v' Assume suitable data if necessary.
1. What is the significance of operating point in diode? Draw the de load line with the help
of diode circuit and its characteristics curve. , [1-+3]
2. In the given circuit, the diode used has itsn = 1.74 and it conducts 1mA at forward bias
voltage of 0.7V. Find the current flow in the circuit. {6l
R=660Q
BREE

1 =
-4 e
v=6v == _ I1=?

Design a voltage divider type dc biaseé common emitter amplifier to obtain B
independent biasing. Use appropriate guidelines to support your design. Given parameters
are: Voo =12 VDG, Ic = 2 mA and p = 150. Also determine its voltage gain. [6+2]
4. - Draw the small signal model for Common collector Aplifier and find its input resistance

and voltage gain. [2+3+3]
5. Find Ip and Vpc for the given circuit. Given data are: Vp = -5.5V, Ipgs = 12 mA and

assume all capacitors are ideal and check whether transistor is operating in pinch ot
egion or not? [2+2+2+2]

L

N ot Vpp=18V -
1.5 MQ I b =2kQ | '
‘ Cv,
C2 .

1 kQ. C3

. Explain why self DC biasing MOSFET circuit is better than fixed DC biasing MOSFET

6

circuit. ; [4]
7. Derive an expression to find the transconductance for JEET. | [41
8. Draw the circuit of class A series fed amplifier and its corresponding characteristic graph.

And, find its general efficiency. [1+2+3]
9. Draw the circuit diagram of transformer coupled class B push-pull amplifier. And show

that the maximum efficiency is 25 © %. - : [2+4+2]

10. Define Barkhausen criteria for sinusoidal. Draw the circuit diagram of RC phase shift
oscillator and derive its frequency of oscillation. [2-+2+6]

11. Draw the circuit diagram of variable series voltage regulator with transistor as €rror
amplifier. And find its voltage stability factor and explain how change in output voltage

can be improved. . [2+4+2]
12. Design a voltage regulator circuit using LM3 17 to obtain 16 VDC with the input 24 VDC.  [4]
13. Tiraw the square wave generator circuit using operational amplifier. _ 121

B
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S uacﬂon d oae and Lexwe ;ts acr s.istan‘c;e. R SR
o3 Dasx&m B—mJepeudeu Lype de: blE‘zSBd common collec ar amp]wez, -
R ain and mDuL 1'951 tance., -JLVSII palamptsxs ar\. Vcc ”O\/ dc=2mA,
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Sy

8., Deri Ve an E:CIJLEQSLOII LD fnd thu ‘uamcondw‘ ance for JFET.

9. Draw SL&L atd serie =S5 de vc»hage re.czu atm f“ucmi and Imd 1

10 ﬁLaw a vol age regy lator oucmt usmcr LC LIVT_) 17.

=

i

. 11 Draw'u cucnl d m fcu .>anc ary 165“1"’1’19"6 volmwﬂ soiu‘ce;

58 B ampnfﬂ Draw quasi-con mlpm cijits 3'ijmm =ty

"‘mn m cia
‘ “"”Q’\'_F'I' d1 Loi}imm is hmn lrd in c]ass -AD"_

“

Wna[ is. ihe mmmum § cie Ly DfCl S5 B ampnﬁm‘ st a u\m LO)'l'jHlOﬂ when it ocours. -, [4]
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Wie Bridge , ‘Cscilia and verile | the expres quesicy of - 4
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Subject. - Electronic Device e and Circults (EX501)

Candidates are fequired to give their answers in their own words as far as pr_acticable.

Attempt All questions.
The figures in the margin indicate F) ull Marks.
Assume suztable data if necessary.

Draw full wave tmdge rcc‘uﬁer circuit with 5 ohm load resistor ponnected at its output. If

‘input ac voltage is 10V, calculate the power dissipation in the load resistor- (Assume

diodes operate at forward voltage of 0.7V). o [4]
~ Explain the small signal model of PN _]xmcnon diode and denve the exprcssmn for AC or ’
dynamic resistance. [2-+4]
Draw the ac equivalent circuit for given 1 circuit and find its mput and output resxstances.
Assume B = 100 for the BJT. (8]
5 = - s AVec=15V .
B vi o . : .
Define transconductance (gm). Denve gm for BJT. [2+4]
Describe in brief the operation of BlTasa swnch . ' : [4]
Describe with necessary graphs and expressions the princip 1e of operation of N-channel _
JFET. ~ 4 6 -
The n-channel JEET in the figure below has IDss =18 mA and Vp=-5V. Determine the
values of Ip and Vps. .- . ‘ (8}
, — +20V
R1 RrR2 R
g-i;akﬂ %1.85!@
i

JFET

R3 ' R&
A %wm 1.65k0




8. State the difference between BIT and FET. [4]

9. Determine the general éfﬁciency of Transformer Coupled Class-A power Amplifier. - {6]

10. Draw the circuit diagram of Conipl’ementﬁry Symmetry Class-AB Amplifier. | 121
11. Calculate the efficiency of transformer coupled push pull Power Amphﬁer for a supply ”""7"

~ voltage of 20V and output of (i) Ve =20V Gi) Vp=16V. . [3+3]

12. Draw Wien Bndge Oscillator circuit and derive the expression for frequency of

Oscillation and gain of the amplifier circuit. | [2+3+3]

13. Draw standard series dc voltage regulator and find its voltage stablhty factor (SV) : [6]

“14. Designa 4.2 Vto 12 V variable de voltage regulator usu_lg ICIM317. s [4]

15. Draw the circuit dia.gram of square wave generator. - _ " : [2]

dekk
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