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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.
Necessary table is attached herewith.
Assumesuitable data if necessary.
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1. What is the importarice of normalization and denormalization in filter design? Derive
element scaling equation. [2+5]

9 Derive the relation to calculate the order n of a Butterworth approximation. Use the
formula to calculate the order of Butterworth having following specification oy = 0.5dB,
o =20dB, op = 1000 rad/s, s = 2000 rad/s. Determine transfer function and show pole

locafions. [4+3+3]
3. What is the importance of all pass filter in filter design? Find the transfer function of 3"
order Bessel Thomson low pass filter. [1+4]

4. How frequency transformation reduces the design steps required to design a filter? Design
a band stop filter having center frequency 2000 rad/s and bandwidth 400 rad/s from a 31
order Butterworth low pass filter. (Refer Table) [1+4]

5 Which of the following is valid lossless function? State with reason. Pick one of the valid
LC lossless functions and synthesize it using Foster If and Cauer [l methods. [3+3+3]

(s*+ 4)(57" +5)
(s2 +2)(s* +10)

(i) Zs) =

6. Define zeros of transmission in two port network. What is zero shifting by partial removal
of pole? Explain with suitable example. [1+3]

7. Describe the significance of reflection coefficient. Derive the 3" order Butterworth low
pass filter resistively-terminated lossless network with unequal termination of Ry = 1Q

and Ry =4Q. [2+5]
3. Differentiate active and passive filter. Realize the following transfer function using non-
inverting op-amp configuration. [2+3]
T(s) = 4G+2)

s+1




9. Draw the circuit diagram of Tow-Thomas Biquad circuit and derive its transfer function.
Design 2 low pass filter using Tow Thomas Biquad circuit with poles at -450 + j 893.03
-and dc gain of 1.5. The final circuit should contain practically realizable values.
10. What information do ‘you get when the sensitivity of y with respect to x is 0.17 Perform
sensitivity analysis for center frequency wo of Tow Thomas low pass filter with respect to
all the resistors and capacitors present in the circuit. h '

[8]

[143]

11. What is FDNR? How can you use FDNR to avoid the i'ndufctor in filter design? Explaiﬁ. |

Design third order Butterworth low pass filter having half power frequency 4000 rad/s
using FDNR. (Refer Table) T ‘

-12. Why resistors are :;eplace,d; by switched capécitors in IC ‘technolé)gy? How summer,

inverting integrator and non-inverting integrator can be realized using switched capacitor?

- Explain with necessary diagrams and exptessions.
-Table;

Elements values for dOli,“blly Itél-mi“n‘ated: Butterworth ‘ﬁlter‘ndj}maﬁzaﬁon o half }"S'OVWe‘r‘
frequency of 1 rad/s. - . B |

b L,
A T o LU
[n_ G Lo G Ls o Cs
2 1414 1414
131 2. 1 :
4 0.7654 1.848 1.848  0.7654 |
|5 0.618 1618 2 1.618  0.618
o Ly C:z . Ci o Ls
i L, Ly

fl
1]
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[4+6]

[2+4]
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1. What are the characteristics of idea filter? What is the importance of scaling in filter
design? Derive the necessary expressions to determine the new values of circuit elements
in the case of magnitude and frequency scaling. : [7]
2. What is approximation in filter design? Derive an expression to calculate the order of
Inverse Chebyshev low pass filter. Use this formula to estimate the order of Chebyshev
fow pass filter with the following specifications; [1+5+3]
o, = 100Krad/s, o5 = 140 Krad/s
Onax = 0.25 dB, Clnin = 18 dB
3. What is constant delay filter? Find the transfer function of 3™ order constant delay filter. [5]
4. Describe the frequency transformation from low pass filter to band pass filter with a
suitable example. k [5]
5. What are the properties of LC driving point impedance function? Which of the following
function is valid LC driving point impedance function? State with reason. [3+3+3]
8s3 £10s (2 +4)s% +9)
20=g—3 > 2% 30729
§'+65°+5 (s“ +16)(s“25)
Find the Cauer second form of valid driving point impedance function.
6. Define zeros of transmission. How can zeros of transmission be realized in the circuits?
Explain with suitable diagrams. {51
7. What information do you get when the value of reflection coefficient is zero? Design a
third order Butterworth low pass filter using Resistively terminated lossless ladder with
equal termination of 1Q2. (Refer Table:1) [1+6]
8. Design circuit of the transfer function T(s)= -“S’i% using non inverting op-amp
« S+
configuration. [4]
9. Derive the transfer function of low pass sallen-key biquad filter (Refer Table :1) The half
power frequency: should be 10 KHz, Make the largest capacitance 0.01pF and overall
gainbe 1. . [4+4] -

§
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10. Explain the importance of sensitivity analysis in the design of filter and perform the

sensitivity analysis of wo of lowpass sallen-Key biquad. {71

R




simulation. The necessary information is listed in the given table below:

11. Design the 4™ order Butterworth LPF in doubly-tennina&d network using Leapfrog

Order(n) =4 and LPF | Ry=1 | L;=0,7654 | C;=1.848 | Ly=1.848 | C,=0.7654 | R,=I

-12. What is Switch capacitor filter? Design a switched‘éapacitor filter to realize the transfer

function. L
T(s)= (s 7&200)(3 '*"500) .
(s +400)

L 2

Tabic I:

o Pole location for Butterworth low pass filter with‘h‘alf pdwg:r freqﬁehgy 1 radls ’

=) o lp=3 R b IR £ -
- 07071068 1-050 . - ]-03826834  |-0.809017
+10.7071068 +]0.86603 . ]%j09238795 . |+£j0.5877852
o - 1.0 - }-0.9238795 ©  |-0.309017 . .
| R | +§ 0, 3826834 |5 0.9510565
4 i B K ., ) . ' ‘ "“,1.-0 c

[8]

(6]
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-1. What is the significance of normalization and denoramlization in filter design? Derive
elements scaling equations. [2+5]
2. What are the characteristics of chebyshev magnitude response? Derive an expression to
calculate the order (n) of a Chebyshev filter for given lowpass specifications. Determine
the minimum order n of chebyshev filter for following specifications.
ap =1 dB, 0= 25 dB and (ws/wp) = 1.5, where the symbols have their usual meanings. [3+4+3]
3. What is a constant delay filter? What is its significance? Derive a transfer function of a
second order constant delay filter. o [1+143]
4. What are the applications of frequency transmission in filter design? How can you obtain
a high pass filter from a given low pass filter? Explain with a suitable example. [1+4]
5. What are the properties of RC impedance function? Synthesize the given RC impedance
in Foster and Cauer form.
| Z(s) = 3(s+2) (s+4)/(5(s+3)) O [343+3]
6. What is zero shifting by partial removal of a pole? Explain with a suitable example. [5]

7. What is transmission coefficient? What information do we get from it? Derive the

9.

expression for reflection coefficient for a resistively terminated LC ladder network. [2+5]

Design a second order low pass filter with poles at ~10000 * j 17320.51 and Dc Gain of
2.5-using a Tow Thomas Biquad Circuit. Your final circuit should have capacitors of

value 0.001uF. [6]
How is the excess gain compensated in Sallen-Key circuit? Explain with necessary
derivations and diagrams. - [5]

10. What is frequency dependent negative resistar (FDRN) ? How can it be realized? Realize

the following passive filter using FDNR, having wo =25000 rad/s and practical element

values in your final circuit. [1+3+5]
SBE0E i f"ﬁijﬁ‘o‘\' r'o‘{j’o
1Q  0.618H 2H 0.618 H
Vv 1.618FT 1.618F _ 1

Fig: Butterworth filter at normalized frequency.

11. What is the importance of sensitivity analysis in filter design? Perform the sensitivity

analysis of Wo of sallen-key lowpass biquad filter. [2+4]

12. Why do we need switched capacitor to simulate resister in MOS technology? How can

you simulate a resister using switched capacitor? Explain with necessary derivations. [2+4]

ke
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What are the significance of normalization and denormalization in filter design? Derive
equation to calculate the new values of resistors, inductors and capacitors that will change
the half-power frequency of a low pass filter from o rad/s to o, rad/s. [3+4]

What are the characteristics of Butterworth response? Derive an expression to estimate
the order (n) of low pass Butterworth filter. Use this formula to estimate the order of

Butterworth filter with the following specifications: _ [3+4+3]
@, = 2000 rad/sec; Omax = 1 dB
s = 3000 rad/sec; Olmin = 12 dB

What is the importance of all pass filters in delay equalization? Find the transfer function

of third ordet Bessel-Thomson low pass filter. [2+3]

What is frequency transformation? Design a band stop filter having center frequency
2000 rad/s and bandwidth 400 rad/s from a third order Butterworth low pass filter.

[Refer Table 2] _ [1+4]
What are the properties of LC driving point impedance function? Which of the following
function is LC driving point impedance function? Explain with reason. [3+2+3]
3
7(s) = _Zgi;f_;?_i
§° +0s°+5
4,2
7(s) = s A5 +4
s” +9s

What are the zeros of transmission? How can they be realized in a network? Explain with

suitable examples. ) [2+4]
Define reflection coefficient. Realize the third order Butterworth low pass filter using
resistively terminated lossless ladder with Ry =1 and Ry = 4 Q. [Refer Table 2] [1+5]
Realize an active filter using non-inverting op-amp configuration with a zero at s =-4 and
a pole at's = -8 having high frequency gain of k= 2. [5]

What is Quality factor and center frequency of low pass biquad filter? Explain with
suitable diagram. Realize following low pass filter transfer function using Tow Thomas

biquad circuit. [3+5]
T(5) =~ - 2000
s“ + 500s + 1000000
Why is sensitivity analysis importarit in filter design? Perform the sensitivity analysis of
@oin Tow Thomas low pass filter. [1+4]

What is Bruton transformation? Design the 4™ order Butterworth low pass filter with half
power frequency 20,000 rad/s and practically realizable elements using FDNR.
[Refer Table 2] [3+5]
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. What are the significance of normalization and denormalization in filter design? Derive
equation to calculate the new values of resistors, inductors and capacitors that will change
the half-power frequency of a low pass filter from wg rad/s to @, rad/s.

2. What are the characteristics of Butterworth response? Derive an expression to estimate
the order (n) of low pass Butterworth filter. Use this formula to estlmate the order of

[3+4]

Butterwwch filter with the following specifications: , [3+4+3]
= 2000 rad/sec; Omax = 1 dB :
ms = 3000 rad/sec; Clmin = 12 dB

3. Whatis the importance of all pass filters in delay equalization? Find the transfer function
of third order Bessel-Thomson low pass filter.

4. What is frequency transformation? Design a band stop filter having center frequency
2000 rad/s and bandwidth 400 rad/s from a third order Butterworth low pass filter.
[Refer Table 2]

5. What are the properties of LC driving point 1mpedance functlon? Which of the following

[2:+3]

[1+4]

function is LC driving point impedance function? Explain with reason. [3+2+3]
8s® +10s
Z(s) = =
5T +6s°+5
4, 2
7(s)= s 4557 +4
s” +9s

6. What are the zeros of transmission? How can they be realized in a network? Explain with
+ suitable examples. . '

7. Define reflection coefficient. Realize the third order Butterworth low pass filter using
resistively terminated lossless ladder with R; =1 Q and R; = 4 Q. [Refer Table 2]

8. Realize an active filter using non-inverting op-amp configuration with a zero at s = -4 and
apole at's = -8 having high frequency gain of k = 2.

9. What is Quality factor and center frequency of low pass biquad filter? Explain with

-suitable diagram. Realize following low pass filter transfer function using Tow Thomas
biquad circuit.

, ~ 2000
T@) = 5
s* + 500s + 1000000

10. Why is sensitivity analysis importasit in filter design? Perform the sensitivity analysis of
g in Tow Thomas low pass filter.

11. What is Bruton transformation? Design the 4™ order Butterworth low pass filter with half

power frequency 20,000 rad/s and practically realizable elements using FDNR.
[Refer Table 2]

[2+4]
[1+5]

5]

[3+5]

[1+4]

[3+5]
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What is Normalization and De-Normalization in filter design? The circuit given below is
a Butterworth lowpass filter with half power frequency of 1 rad/s. Convert its half power
frequency to 100 Hz using capacitor of 0.01pF. [2+4]

10 1H 1H

AT T
2F == § 10

2. Derive the expression of order n for Chebyshev Low pass filter, Use this expresion to find
thé order from the given w, = 2000 rad/s and ws = 3500 rad/s.specifications: ama = 0.5

dB, amin = 20 db. [4+3]

3. What is delay equalization? What is its importance? Explain. [4]

What is frequency transformation? Design a bandstop filter having center frequency 2000
rad/s and bandwidth 400 rad/s from a third order Butterworth lowpass filter. - [144]

[Refer Table 1]

What are the properties of LC driving point impedance function? Which of the following
is valid lossless impedance function and why?

_ 2(s2+1)(s?+9)
2) Z(s) s(s2+4)
__(s+4)(s+6)
b)- Z(S) B (s+3)(s+5)
_(s%+1)(s%+4)
©) U= "Sare)
Also, find the Foster I form of valid lossless impedance function. [3+3+3]

What is transmission zeros in two port network? How can you realize in a two port
network? Explain with suitable example. [1-+4]

What information does the transmission coefficient revels in a system? Describe a second
order Butterrworth low pass filter using lossless ladder with equal termination of 1Q (i.e
putR1=1Q and R2 = 1Q). [1+45]
Design a 4™ order Butterworth LPF using cascade of two Sallenkey biquads having half

power frequency of 10 kHz, using 0.1 p F capacitors. Perform gain compensation if
necessary. : [8]

Explain the gain enhancement procedure in Sallen and Key biquad circuit. [4]



10. What information do you get when sensitivity of y with respect to x is 10? Perform
sensitivity analysis for center frequency (wyo) of sallen Key lowpass filter with respect to
all the resisters and capacitors present in the circuit.

11. What is GIC? How GIC can be used to simulate the floating inductor in the passive filter?
Explain.

12. Design a fourth order Butterworth low filter having half power frequency of 16000 rad/s
using FDNR. [Refer Table 1]

13. Design a switched — capacitor MOS filter from the given Bode Plot:

0dB

400 800 1600

14. What are the merits and demerits of active filter as compared with passive filter? Explain.

Fokk

Table 1:

Elements values for doubly terminated Butterworth filter normalized to half power
frequency of 1 rad/s.

7
¥
7/

VS ) Cl%—"" umnnEE 1
n Cl Lz C3 L4 C5

21 1414 | 1.414

3 1 2 1

410.7654 | 1.848 | 1.848 | 0.7654

510618 |1.618 2 1.618 | 0.618

n L1 . Cz L3 C4 L5

LRSS}

FY. ¥
Al
i

ERREN N

[1+4]

[5]

[5]
[6]

[5]
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What is filter? Why do we need filter in communication system? Explain the types of -
filter with their magnitude responses. , , [1+1+5]

Derive an expression to calculate the order of Chebyshev lowpass filter. Find the order of
Chebyshev lowpass filter having following specifications: : . [4+3]
Olgax = 0.25 B, Olgyin = 18 B : - |

w, = 1000 rad/s, ws = 1650 rad/s . ‘.

What is constant delay filter? What are the steps involved in designihg a constant delay

filter? Explain with suitable example. | »  [1+5]
What -is frequency transformation? How can you obtain Bandpass filter from given
standard lowpass filter? Explain with example. ' ' [1-+4]

How can you assure that the following function is a valid LC impedance function? - -

8534105
2(s) = 5+652+54

 Synthesize it using Foster 1 and Cauer II form. - . _ [24%-3‘-_?‘3]

10.

What do you mean by zero shifting? How can it be used for synthesis of two-port i

networks? Explain. _ ' ‘ [5]
What is reflection coefficient? Design a third order Butterworth lowpass filter using
resistively terminated lossless ladder with unequal termination of Ry =1 Q and Ry = 4Q.
[Refer Table 1] ' ' . - [1+5]
Derive the transfer function of Tow-Thomas band pass biquad and design it with centre-
frequency of 1000 rad/sec, bandwidth of 200 rad/sec and a maximum gain of 1. - [5+4]
Design an active filter using non-inverting op-amp configuration with following transfer
function. - : : o ‘ 51
' (s +8)
T(s) = —%
o ' (s) (s+2)
‘What is the importance of sensitivity analysis in filter design? Perform the sensitivity
anglysis of Tow Thomas low pass filter. o [i+4]



11. What is generalized impedance converter (GIC)? How car you'simula‘te, the grounded
- inductor in the passive filter using GIC? S L

Realize the following passive filter to be active simulation of grounded inductors. Use

-+frequency scale factor K¢ = 2000 and also perform the magnitude scale to get practically

- realizable element values in your final circuit.

1618F 500 mF L.618F
i il |

!‘_"'Wv =it i 1
618mH% 618mH§- 1k

12. What is switched capacitor filter? What are its applications? How can you simulate a

[2+3+5]

resister using switched capacitor? Explain with necessary derivations. . [1+145]
Tablel1: .
Pole location for Butterworth lowpass filter with half power frequency 1 rad/s
_n= n=3 n=4 - n=5
- 0.7071068 - 050 - - 0.3826834 - 0.809017 .
+£]0.7071068 +j 0.86603 +]0.9238795 ~ +70.5877852
‘ 0 - 0.9238795 -0.309017
o +j 0. 3826834 +j 0.9510565
M ar : -1.0
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What is all-pass filter? Where is it used since it passes all the frequency components?  [2+2+4]

Derive an expression to calculate the order of Chebyshev low pass filter. Use this formula

to estimate the order of Chebyshev low pass filter having following specifications: [4+3]
= 0.25dB, w,;=1000rad/s :

Olmin = 20dB, ws=1500rad/s

/

'What is the importance of constant delay filter? Find transfer function of third order

constant delay filter. . [1+4]
What is. frequency transformation? Design a bandstop filter having center frequency
2000rad/s and bandwidth 400 rad/s from a third order Butterworth lowpass filter.[Refer
table 2] ‘ : |

What are the properties of lossless one port network function? Which of the following

function is LC one port driving point impedance function? Explain with suitable reason. [3+2+3+3]
) I 2

[1-+4]

2 2
s +125 +9 Z(s)=
sis” +4 . I
Realize a'valid lossless one part function using Foster IT & Cauer II methods.

What is transmission ZéIPS in two port network? What are the steps involved in realizing

transmission zeros in two port network? Explain with suitable example. [1+4]

Design a third order Butterworth low pass filter using a doubly terminated lossless ladder
having R;=1Q and Ry=4Q. [Refer table 1] , ‘ (6]
What are the advantages of active filter over passive filter? Realize an active filter having
a pole at 100 and a zero at 1000 with a dc gain of 5. [3+3]

Derive the transfer function of Sallen-key low pass filter. Design a filter for

T =— using Sallen key low pass filter. In your final design the values of
s“ +0.765s +1

capacitors must be 0.01pF and feedback resistors should be equal. | [4+4]

What is the importance of sensitivity analysis in filter design? Perform sensitivity analysis
for w, of sallen key low pass filter with respect to all the resistors and capacitors present

in the circuit. S [1+4]



11, What is GIC? How can you simulate a grounded inductor? Design a fourth order

Butterwarth highpass filter having w,=16,000 rad/s and

using simulated inductors. [Refer table 2]

integrator can be realzied us

12. What is switched capacitor filter? How summer, inverting
ing switched capacitor? Explain with necessary diagrams and

practically suitable elements
[1+3+4]}

integrator and non-inverting

transfer function. .
‘ %ok
_ Table 1:
Pole Location for Butterworth Responses
=2 =3 n=4 =5.
- 0.7071068 - 0.50 - 0.3826834 - 0.809017
+30.7071068 % 0.86603 47 0.9238795 +i0.5877852
- 1.0 -0.9238795 -0.309017
. +3 0. 3826834 ©£§0.9510565
-1.0
Table 2: !

Elements values for doubly terminated Butterworth filter normalized to half power frequency.of -
1 rad/s. " ' :

Cr== Cs']' -------- S0

n C| Lz C3 L4 Cs
2 1414 1.414
31 2 1 ,

14 07654  1.848 1.848 (.7654
5 0618 1618 2 1.618  0.618
n Ll. Cz L3 C4 L5
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13"

Define otmax, Clinins half power frequency, bandwidth, insertion loss and insertion gain with

necessary figures. . 61

What-are the characteristics of Butterworth filter? Derive an expression to estimate the

. order (n) of low pass Butterworth approximation, Use this formula to estimate the order

" of Butterworth filter with the following specifications:

function T(s)=

o, = 1000 rad/sec; ' Ol = 1 dB T :
s = 2000 rad/sec; Clmin = 20 dB - - [2+4+2]
What is constant delay filter? Find, the transfer function of third order constant delay

filter. ' [2+3]

“What is frequency transformation? What is its importance in filter design? Design'a

bandpass filter having o = 2000 rad/s and B = 400 rad/s from a third order Butterworth
lowpass filter. [Refer Table 1] ' [1+1+4]

What are the properties of RC driving point impedance function? Determine whether the
following functions are lossless function or not? State with reason. s

| S*+95% +8 % +5
Z(S)=2——"" Z(s)= 4( ~3 )
_ (8" +4s) (S"+12s +32)
NGO
N (S* +4S+3)

Realize one of the valid lossless function using Foster Series method and Cauver II
method. : = [3+3+3+3]

What are zeros of transmission? How can zeros of transmission be realized in circuit?

Explain with examples. . _ (5],

What information do you get from transmission coefficient and reflection coefficient?

Design a second order Butterworth low pass filter using resistively terminated lossless

o . 1
ladder with equal termination of 1Q. T S = ——me— 245
4 O =g as+1 3]

Derive transfer function of Sallen-Key low pass filier? Design circuit for transter

—— —_ usine Sallen-Key biquad. In your final design the values
40765541 y o ¢

of cgpacitor must be 0.01 pF and feedback resisters should also be equal. 4 [4+4]

‘.



9. What is Sensitivity? What is the importance of sensitivity analysis in filter design?

Perform sensitivity analysis of wp in Sallen-Key low pass filter. _ 1+1+4]
10. What is gyrator? How can you simulate inductor using gyrator? Explain with necessary
derivation. : ' _ , [1+4]
11. Design a fourth order Butterworth low pass filter having half power frequency of 4000
rad/s using Leapfrog simulation. [Use table 1] . [6]
12. Why resistors are replaced by switched capacitors in IC technology? Design a switched
~.capacitor filter to realize the magnitude response given below: - [145]
- A ' -
i}
6dB

100 200 4000 @

Table 1: Element values for doubly terminated Butterworth Low Pass filter normalized to
half power frequency of 1 rad/sec. .

L
i

G L2 c3 : L4 ce
1414 | 1414 |

0.7654 | 1.848 | 1.848 | 0.7654
0618 | 1618 2 | 1618 | 0.618
L1 | €2 [ 13| ¢4 | I5

SJjvninhjlwiels
[
N
[Y

Vs T €2  eeweme i: 102
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.

1. What is the importance of scaling in Filter design? Derive element scaling equations. [2+4]

!.\J

10.

11.

12.

. response having a constant delay. _ [2+4]

" What is the importance of frequency transformation? Obtain a bandpass filter having
©p = 2000 rad/s and B = 400 rad/s from fourth order Butterworth lowpass filter.

* [Refer table 2] ' [1+4]
Which of the following is LC lossless functions and why? Pick one of the valid LC
lossless functions and realise it using Foster-I and Cauer-] form. [2+3+3]

. _ s(s%+4)(s%#6)
D4 (s) = (s2+3)(s2+9)
. __ (s%+3)(s*+6)
11) 'ZZ(S) T s(s2+4)(s2+9)
_ (s2+4)(s%+6)
i) Z3(5) = S
. __ (s®+3)(s%+6)
‘W) Zy(s) = (s2+4)(s2+9)
What is transmission zeros in two port network? What is zero shifting by partial removal
 of pole? Explain with suitable example. . [1+3]
'Eesign' a third order Butterworth low pass filter using resistively terminated lossless
. ladder with unequal termination. Ry =1 Q and Ry =4 Q. [Refer table 1] 7
Derive transfer function of Sallen Key Jow pass filter. Design second order Butterworth
low pass filter using Sallen Key biquad. In your final design the values of capacitor must
be 0.01pF and feedback resisters should also be equal. {Use Table 1] [4+4]
What is RC-CR transformation? How can you convert a Sallen Key low pass filter into
the Sallen Key High pass filter using RC-CR transformation? [4]
What information do you get when sensitivity of x with respect to ¥ is -3. Perform
sensitivity analysis for @, of Sallen Key low pass filter with respect to all the resisters and
capacitors present in the circuit. [1-+4]
What is GIC? How a GIC can be used to simulate grounded inductor? Explain with
necessary figures and expression. [5]
Simulate the Butterworth 4™ order low pass filter in resistively — terminated lossless
network using FDNR. (Refer table 2) » o [6]

. What is a switched capacitor filter? How resistor, summing integrator and inverting lossy '

integrator can be realized using switched capacitor filter? Explain with necessary

- -dertvations. - -

Derive the expression to calculate the order n of a Butterworth Low pass filter and use it
to find the order for given specification: ctmax = 1 dB, Omin = 20 dB and og/op = 1.5. Also ,
determine pole locations and transfer functions. : [4+2+4]

What is a constant delay filter? Find the transfer function of 3 order Bessel Thomson

ok



Table 1:

Pole Location for Butterworth Responses 3
n=2 n=3 n= n=5 3
- 9.7071068 - 0.50 L) - 0.3826834 - 0.809017 g
#j 0.7071068 + j 0.86603 +j 0.9238795 | £70.5877852 | l

- 1.0 - 0.9238795 -0.309017 ’

+j0.3826834 +j0.9510565 ‘

'i- ‘l .0 . ' g
A P ! iy

Table 2: ;

Elementé values for doubly terminated Butterworth filter normalized to half power frequency of 1 rad/s g

L, '
1Q
WA e —

Vst o Gi=E= Cs J: cmsemnas §1Q
: Bt ' 5’;?
- 3

n . ' L, G Ls Cs 2
2 1414 1414 | |
31 2 1 ' ' ‘
4 07654 1.848 1.848 0.7654 : ’

5 0618 1618 2 1.618 0.618

n L G~ L Ci  Ls |
Ls |

M -
....... . ;19 L
| ’g :
......... S i
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. What i§ an all pass filter? What is its importance? Derive the transfer function of second

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

The figures in the margin indicate Full Marks. ’ .
Necessary tables are attached herewith.

Assiime suitable data if necessary.

What is a filter? What is its importance in communication? Explaiﬁ ideal response and
response of practical filter. : [1+2+3]
De;ivé an expression to calculate the order of Chebyshev low pass filter. Use this formula
to find the order of Chebyshev low pass filter having following specification;

a) For pass band extending fromf=0Hztof= 3.2’ KHz, the attenuation should not

exceed 0.4dB
b) For stop band extending from f=9.8 KHz to f = o, the attenuation should not be less

than 52 dB

[343]

order constant delay filter. [1+1+4]

What is frequency transformation? How can you convert a low pass filter into a band stop

- filter using frequency transformation? Explain with suitable example. [2+4]
What are the properties of RC impedance function? Which of the following is valid RC
impedance function? State with reason. Pick a valid RC impedance function and realize it

using foster I and cauer I method. [2+2+3+3]
. fal 2
Z(S) - o(sz + 2)
o (85 41
2(s) _ 6+ +5)
C(5+3)s+7)
AN L) i)
{(s+1)(s+5)
2(e)= EFDEE3)
(s+4)(s+5) .
Define zeros of transmission. How zeros of transmission can be realized? Explain with
suitable example. ' _ [4]
What information do you get from reflection coefficient? Design a third order
Butterworth low pass filter using Resistively terminated lossless ladder with equal
: [1+5]

termination of 102, (Use table 1)



8. Draw the circuit diagram of Tow-Thomas low pass biqaud circuit and derive its transfer
. function. Design & second order low pass filter using Tow-Thomas biqtiad poles at -450+
7893.03 and dc gain of 1.5. The firal cireuit should consist practically realizable elements,

9. How excess gain can be compensated ini sallen key filter? Explain.
10. Define sensitivity Perform sensitivity analysis of Tow-Thomas biquad low pass filter,

11. What is ideal gyrator? How can you simulate inductor using gyrator? Explain with
necessary deriation. : .

12. Design the fourth order Butterworth low pass”filter using leapfrag simulation. In your
final design the half power frequency should be 10000 rad/s and practically realizable
elements. [Refer table 2] :

13. What are the applications of switched capacitor filter? Design a switched capacitor filter
for following requirements. ' '

[ e -

L 3

[4+4]

[5]
[1+4]

[1+4]

(71

f6]
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| 1. Define and explain the following terms with necessary diagrams: Op, O, G Os. What is scaling? Derive
element scaling equations. | [4+4]

7 What are the characteristics of Inverse Chebyshev response? Derive the expression to calculate the required
order of Tnverse Chebyshev lowpass filter, Using your expression calculate the required order of Inverse

Chebyshev filter for following lowpass filter specifications. [2+4+2]
0, =10000, o =20000 rads o, =04, 0,;,=16dB |
3 "‘What s constant delay fitter? Obtain the transfer function of second order constant delay filter. Also mention
. the importance of delay equalization. (8]

4. What is frequency transformation in filter design? How can you obtain a bandpass filter from given lowpass
- filter at formalized frequency? Obtain a bandpass filter ‘having or=100 rad/s and ©;=10000 rad/s from
following lowpass filter at normalized frequency. [1+3+4]

1) 0.76548 1B4B5H

t

ozesak 105N

5. What are the properties of lossless one port function? Realize the following function using Caver I and Foster II .

method. . [2+3+3]
Z(s}:_'_i(iﬂ——- °
(5 +2(e* +6) |
6. Define transmission and reflection coefficient. Synthesize #(s) = 1(s*+2s™2st1) in LC ladder circuit
terminated with R=Ro=1€ [3+3]

7. Draw the circuit diagram of Sallen-Key lowpass biquad circuit and derive the transfer finction. How can you
obtain highpass filter from lowpass one? Design the second order lowpass Butterworth filter having half power
frequericy of 12 KH? using Sallen-Key biquad circuit. To(s) = 1/(s2+\32 st1) [4+2+4]
What is the importance of sensitivity analysis in filter design? Perform the sensitivity analysis of Tow Thomas
lowpass filter. : [2+4]

Lo



9. What is generalized impedance converter (GIC)? Explain how inductors can be simulated using GIC? Simulate
the following highpass filter by active simulation of grounded inductors such that o is 4000 rad/s and

practically realizable elements. - [4+4]
i 1su¥ '

10. What is switched capacitor filter? What are its applications? besigu a switched capacitor filter for following
requirement. L * . [3+5]

!

’ g -
1000 2000 4000 8000 o} tad/s

ke
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10.

11.

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

Attempt All questions. L \ B '
The figures in the margin indicate Full Marks. i ) T | N (
Assume suitable data if necessary. T s )

Define normalization and denormalisation. Following circuit is a lowpass filter designed
at normalization frequency of w, = Irad/s. Apply frequency and magnitude scaling so that

Wo = 10° rad/s and practically realizable elements. [3-+4]
Show that the poles of chebyshev filter lie on an ellipse. Also show the major and minor
axes. ' [71
What are the characteristics of butterworth response? Calculate the transfer function of 5™
order Butterworth filter. [3+4]
What is frequency transformation? Obtain the bandpass filter from lowpass filter given in
figure 1 having center frequency 10% rad/s and bandwidth of 9.9 x 10 rads. [2+4]
Which of the following functions are lossless impedande functionZ.State with reason.  [2+3+3]
9 (S?+1)(S2+9) b _SE -+ CoNL ,
(S? +4) (S* +16) (S* +1) (8% +3) L e
. ' cL

o AUSP+DE2+Y) g ST+4S74SS BV

S(S* +4) S*+582+6 o=/

Synthesize one of the valid lossless impedance function using Foster I and cauer I forms.

What' are thé zeros of transmission? How can a zero of transmission to be realized?

Explain with examples. . v 5]
Realize the third order Butterworth lowpass transfer function T(s) = — 21 in

_ A S’ +258° +28+1
the form of resistively terminated LC ladder with Ry = 1Q and R, = 2€). [6]

Derive the transfer function of Sallen and Key low pass Biquad. Using Sallen and Key
circuit, design a lowpass filter having w, of 1000 rad/ses, quality factor of 0.866 and gain
of 2. ' ' [4+4]
Explain RC -CR transformation with suitable examples. ' [4]
What is sensitivity? What is the importance of sensitivity analysis in filter design?
Perform sensitivity analysis of w, in Sallen and Key lowpass filter. (5]

What is frequency dependent negative resistor (FDNR)? How can it be used to avoid
inductors in Lowpass LC ladder circuit? Explain from the circuit given in figure 1 design
the lowpass filter having w, = 10* rad/s and practical element values using FDNR. [5+5]



12. What are the aophcatlons of switched capacxtor filters? Des1gn the switched capacitor

fil ter to lea;hzﬂ the magmtude response given in figure 2.

‘

A 40 A 0

Ly |
%.ﬂzl.ﬂ T

Lz -
202&!‘1

...L_.m

) () 994 F

b

f e T X

L 2]

Figure: 2

W

w

radis

[2+5]
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What is Normalization and De-normalization? A low pass filter has half power frequency
of wy rad/s. Derive formula to calculate the new value of the resisters, capacitors and
inductors present in the low pass filter if you want to change its half power frequency 0

[y
.

Wi, rad/s. (2451
2. What are the characteristics of Elliptical Response? Compare it with Chebyshev and
Inverse Chebyshev response. : [B+2+2)
3. What is a constant delay filter? Obtain the transfer fumction of second order constant
delay filter. ' - 4]
4. The following low pass filter has passband frequency wp of 1 rad/s. Transform it into a ;
highpass filter having passband frequency of 2KHz. : - 4] —

J3H 1H |

1
23F== %gg' R

. . i ! .
5. Which of the following functions are L.C driving point impedance function and why? = [2+3+3]

¥

: gt #1052 +9 o o
7= ;
=t |
s* +4s ‘
Z §) =——rs— a ' e . .
() S4+552:+6 . o . H g " B = Lown T ey

'Also find the E’ostcrv parailel and cauer I form of the valid LC driving point impedance
fctin. e e
'6. What is zero shifting by partial removal of pole? How can two-bb,rt passive éircuits be
‘ synthesized using zero-shifting by partial pole removal? Explain. . o [1_+4] :
7. What is Transmission and Reflection Coefficient? How resiétiyély terminated ladder )
- network can be rgalized with finite transmission zeroes? Explain, -~ SR s I



8. Draw the circuit diagram of Tow Thomas low pass filter and derives its transfer function.
Realize following low pass filter using Tow Thomas biquad circuit.

| =200

s* + 5005 +1000000

9. How can the gain ‘enhancement be performed in a Sallen-Key circuit? Explain with
- necessary diagram, - - , _ , O

()=

10. What is sensitivity? Describe it's importance in filter design? Perform sensitivity analysis
of quality factor in Tow Thomas Low Pass Filter. '

11. What is GIC? How a 'GIC can be used to simulate a grounded inductor? Explain with
hecessary figures and derivations, :

12. The following circuit is a third-order Chebyshev lowpass filter, Simula_te it using lhe leap-
frog method. The fina] design should have Wo = 4000 rad/s and” practically realizable

element Yalues. 10 2.026 4 2@26 H

“simulate & resistor using a switched capacitor? Explain with necessary derivations. Also

- draw the switched capacitor equivalent circuit for inverﬁng jsummer-lossy integration and

.non invert:ing‘ integrator, - i

+413, Why .‘:,résisth.s‘a;are xepl'aced,,;ubycf:switéhedr<5v"¢apacitOif,:in."?IC::t:technoldgy?fi?HOW‘»dan‘ you

[4+4]

&
18]

[5]

181




6. Define transmission zeros. How zeros of transmission be realized? Explain with suitable .
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v Candidates are required-to give their answers in their own words as far as practicable.
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v" Necessary tables are attached herewith.

v Assume suitable data if necessary..

1. What is the signiﬁcémce’ of normalization and de-normalization in filter design? The
following is a pass filter with @, = 1 rad/sec. Modify the circuit s0 that it becomes & low

pass filter with a pass band of 1000 rad/sec and a load resistance of 75 €2. [243]
15H 05H
i ~,‘ il :7 = S e == o 4’-
. 1QEV2

i

"5 *Derive an expression to calculate the order of Inverse Chébyshe.; low pass filter. Use this

formula to estimatg the order of Inverse Chevyshev low pass filter ‘having following
‘ ) ‘ - . o [5+3]

o 'f:"’f"specit'lcation:
g =025dB, w,=1000rad/s e e
o, =18dB, Ws'=1400rz_1d/s . 7 ,
3. Whatis delay equalization? How can it be done? Explam:mth _neceSéz;iy ﬁgﬁres. i {5}
A What are the applications of Frequency Transformaﬁcnf x Filter Design. How can you
obtain a high pass filter from a giveri low pass filter? Explain with a suitable example. 6]
5 Which of the following is LC lossless function and ‘why? Pick one of the valid LC
lossless functions and synthesize it using Foster and Canér methods. - [243+3]
. s(s* +4)(s* +9 :
Ly - P
AT (8T D) +10) r : o .
" - 5 . 3 .. - oo
i) sz@_?(s +22(S‘ +10) | | P L
LW ) | A R L L
i) Z,) == o e

s(s” + 5)(s* +50)

)

- example. -

L i
R



7. Design a third order Butterworth low pass filter using resistively terminated lossless
ladder with unequal termination. R; = 1Q and R, = 4Q (Refer table n 7}
8. Realize the following transfer function by cascading two first-order . sections using i
inverting op-amp configuration. : : o 5]
12 B ' |

I e e ——
: ) s?+8s+12

9. Design Sallen key lowpass filter for fourth ’order.Butter worth filter. The final circuit
should have wy = 10,000 rad/s have and practically realizable elements. (Refer table 1), [8]

10. What information do you get when the sensitivity of x with respect to y is -57 Perform
sensitivity analysis for center frequency (wp) of the Sallen Key low pass filter with ‘
respect to all the resistors and capacitors present in the circuit. B [1+4]

11. Draw the circuit diagram of an generalized impedance converter. Derive the relationship
between input and output current. How can it be used to simulate a grounded FDNR?
Explain. ' .

o (51
12. Design a Fourth order Butterworth low pass filter having half power frequency of 4000
- tad/s using Frequency dependent negative resister (FDNR). (Use table 2) - [6]

© 13. What is switched capacitor filter? Design a switched capacitor filter to realize the
© magnitude response given below: :

" . kﬁ'l'dB? /

[1+6]

/

R L h . ,I +6§dBloctave i v --:6vdB’;10cltz':vez e
) . e . 3 .
! B 10 . 104 o gzrqd/'sec

Aok
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1. Define the terms: ocma,;, Ctmin, Half Power Frequency, Bandwidth, Insertion Gain and.
Insertion Loss with necessary figures. [6]
2. A Chebyshey low pass filter has following specifications: 18]
Oax = 0.5 dB, @p = 1 rad/s '
Olsin = 22 dB, 0s =2.33 rad/s
Find the minimum order required to meet the specifications and also find the transfer
function. 4 )
3. What is delay equalization and how can it be done? Explaih with necessary figures. [4]
4. What is frequency transformation? Describe the freciuéncy transformation from low pass
to band stop. filter with example. ' - [4]
é"ﬂalizc{"ﬁe given function Z(8) using Cauer-I and Cauer-Il method : )

TS B | ; |
L6 gyhthesize a two port LC ladder to satisfy the following open circuit impedénce
| k(s* +9 s’ +1 : ¥
R A O a 71
‘ s(s* +4) s(s* +4) , e .
7. What do you understand when the transmission coefficient has unity value? Design a
third order Butterworth low pass filter using Resistively terminated lossless ladder with.

' ‘pﬁrameters: z,,(8) =

equal termination of Ry =1 Qand Ry =1 Q. (Refer table D - [1+6]

8. -'_Design an active filter using non-inverting op-amp conﬁgurationgwitﬁ following transfer
function. T(s)= G+3) . o [4]
(s+2) o ‘ S

9. Draw the circuit diagram of Sallen-Key low pass filter and derive its transfer function.
Design second order butterworth low pass filter having half power frequency of 10 KHz
using Sallen Key biquad. In your final design the value of capacitors must be 0.01pF and ,

’ g [5+4]

feedback resistors should also be equal (Refer table 1).

10. Define Sensitivity. What is its impertance in modern filter design? Compute the
sensitivity expression for the o of Sallen-Key Low pass filter. {51

11. What is the importance of Bruton transformiation in filter design? How can you simulate

FDNR using generalized impedance coi;verter (GIC)? Explain with example. [6]

12. Design third order Butterworth low pass filter using Leapfrog simulation. (Refer table 2).
Your final design should have half power frequency of 4KHz and practigally»realizable '

elements. : _ , - [6]
13. Design a switched capacitor filter to realize the transfer function:  ° [3+5]1
(S=200(8+800) -
T®)= (8--200)( 809)
G 400)



Pole Location for Butterworth:Résponses

TS 0.50 - 03826834 - |- 0.800017

= 0.7071068
' +30.86603 £70.9238795 ° | +i0.5877852

*0.707H

- 1.0 - 0.9238795 - 0.309017.

1 £j0.3826834 +j0.9510565
’ -1.0-

1

: Table 2: , :
,Elemems values for doubly terminated Butterworth filter normalized to half power frequency of 1.rad/s

0
il
il
o

1414 1414
0.7654 1848 13848 07654
0.618 1618 2 1.618 0.618
L G L - G Ls

AT TN Iy

RiLE
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‘What is the significance of scaling in filter design? Derive the necesséry expressions to
! determine the new values of circuit elements in the case of magnitude and frequency
o scaling. ‘ ' : [6]
2. Derive an expression to calculate the order of Inverse Chebyshev low pass filter. Use this
i formula to estimate the order of Chebyshev low pass filter having following

1* - specifications: _ : [5+3
0, =025dB,  ©,=1000cad/s - -
| g =18dB, o, =1400rad/s

i _ | 3 ‘Explain the importance of all pass filters in delay equalization. Find the transfer function
! " of fourth order Bessel-Thomson low pass filter. _ ‘ o . [3+3]
L 4. What is the importance of frequency transformation in filter design? The cireuit given in
" figure below is a lawpass filter having passband frequency of 1 rad/s. Obtain a band pass

| .. " filter having @, =2000 rad/s and B =400 rad’s. ‘ [2+3]
10 0.9941H
BVEG - : -+
:; -—-'—"' IQ V2
_— b 0237F '[27)2371?‘ )

5. Which of the following functions are LC driving point impedancé function and why?  [2+3+3]
(2 + (61 +16) )
(s* +1)(s* +9)

7(5) =4(s+2)(s+_5)
: (s+D(s+4)

VAN

Z(s)=2

Also find the Faster series and Cauer 1T Realization of the valid LC driving point
b impedance function. R _ 3
6. What is transmission zeros? Explain?:"zero' shifting by partial removal of pole" with

t . example. [1+4]




7 What is transmission coefficient? What information do we get from it? Derive expression
for reflection coefficient for a resistively terminated LC ladder circuit.

8. Realize a system using inverting op-amp configuration with zero at s = -2 and pole at

s = -5 and having high frequency gain of 2.

9. Perform sensitivity analysis for center frequency (W) and quality factor (Q) of the T.ow

Thomas low pass filter with respect to all the resistors and capacitors present in the
circuit. ' :

10. What is Frequency Dependent Negative Resistor? How can it be used to avoid bulky

inductors in the design of your circuits? Explain with suitable examples.

117. Using heapfrag method simulate the LC ladder circuit given in question number 4 to
obtain a low pass filter having passband of 6KHz and suitable element values.

12. What is switched capacitor filter? How inverting lossy integrator, integrator and non-
inverting integrator can be realized using switched capacitor? Explain with necessary

diagrams and transfer functions.

13. Draw a neat and clean circuit diagram of Tow-Thomas Low Pass Biquad filter and derive
it's transfer function. Design a low pass filter using Tow-Thomas Biquad circuit which -

- .- ‘haspoles at 1000::8994.03j and DC gain of 1.89. Use 0.01uF capacitor in your design.

"/'***
/

B

[5]

(6]

7

[9]
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1. What is normalization and denormalization? Explain the importance of normalization and denormalization

it filter design with éxample.

(61

5. Derive the relation to calculate the order of Chebyshev filter. Using this formula calculate the required

order of Chebyshev filter for following lowpass filter specification.
Olmax = 0.5 dB Omin = 20 dB
op = 1000 rad/s o5 = 2000 rad/s

What are the characteristics of elliptic response? Compare it with that of Inverse Chebyshev response.

4. How canyou obtain a bandstop filter from given lowpass filter? Explain with a suitable example.

[5+3]

(6]
1]

. -‘What are the ‘required properties of a funcﬁon to be realizable? Explain the properties of lossless two port
- function. * / [3+3]

Which of fhe following function is valid RC admittance function? State with reason. Realize one of the RC

' “admittance function in Foster Il and RC ladder foym. [2+3+3]
_ (s+1)(s+3) - ($P41)(s%+3) _ (s+2)(s+9) o (s+1)(s+3)
Y(S). - (s+2)($+4)’ Y(s) s(s2+2)(s2+4) Y(s) (s+1)(s+3)° YE) s(s+2)(s+4)

a 7 4 Qeﬁne transmission and reflection coefficient. Explain how resistively terminated Jadder network can be
realized with finite transmission zeros. : [2+4]

3. ijfé,w the circuit diagram of Tow Thomas biquad filter .and derive ité lowpass transfef vﬁ»mctvion; Design a
second order Butterworth lowpass filter having half power frequency of 5 kHz using Tow Thomas biquad
circuit. Your final circuit should have all capacitors of 0.001pF. , [4-+4]

9* How gain enhancement ¢an be perfomied in Sallen and Key circuit? Explain with necessary diagram.

B

. 10. What is sensitivity? What is its importance in filter design? Perform the sensitivity analysis of quality
factor of Tow Thomas biquad lowpass filter. [1+1+2]

11. What is generalized impedance convetter (GIC)? How Antonious’s GIC can be used to simulate grounded

inductor? Explain with necessary figures and derivations.

[6

12, What is FDNR? Explainhow FDNR avoids the ise of inductor. Following circuit is a lowpass filter having 4
half power frequency of 1 rad/sec. Obtain a lowpass filter having half power frequency of 5 kHz and

largest capacitor of 0.01 pF using FDNR.
el 1Q 1618 H 1.618 F
- YEEEE—e—/ EEEEE

.

+

——

[0.618 F T20F 0618F 1Q SV2

=<
|1

13. What is switched capacitor filter? What are its applications? Draw the switched capacitor equivalent ci

for inverting summer, lossy integrator and non-inverting integrator.

ek ok

[2+4]

reuit

(6]
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1. Define Omay, Omin and half power bandwidth with necessary diagrams. At frequency £=20
KHz and f= 30 KHz a filter is designed to attenuate the input signal by 78 dB and 90 dB
respectively. Find the amplitude of the output signal if the 30 KHz input signal has
amplitude of 1V. :

2. Derive an expression to- calculate the order of Chebyshev low pass filter. Use this

' formula to estimate the order of Chebyshev low pass filter having following specification:

A= 0.1dB, " wp= 1000 rad/s _ ‘ : [5+3]

Olmin = 20 dB, w = 2500 rad/s : :

3. ‘What is constant delay filter? What are the steps involved in designing constant delay
- filter? Explain with necessary example. - .

[3+4]

6]

4, What 1s the significance of frequency transformation in filter design? How band pass . .
i filter can be obtained from prototype low pass filter? Explain with example. [1+3]
: 5_.‘: Which of the following functions are LC driving point impedance function and wl:fy? Pick
. “one of the valid LC driving point impedance and synthesize it in Foster-I and Caver-l.
(s +DGE*+95) 5s(s2 +4) ‘

I:?Tf:}‘form: Z ‘S = = Z,(8) = ———5"" 2+3+3
1) (" + 2)(s? +10) 2(. ) (2 £1)(s* +3) . [, ],
2s? +1 '52-;-9 ' s+2)(s+35 S
2,6 281D +9) 7. =4 &)
‘ T s(s* 71-4) ' : C(s+1D(s+4)
‘6. What is{rarisnﬁssion zeros? ‘What are the steps involved in realizing transmission zeros of .
- a lossless two port network? Explain with suitable example. R : ~[5]

7 What is reflection coefficient? Design a third order Butterworth high pass filter using
resistively terminated lossiess ladder with equal termination of 1€2. (Refer following *
table). . . , : [1+6]

bie chaﬁon for Butterworth Responses -

=2 n= n=4 . =S
- 0.7071068 |- 0.50 - 0.3826834 - 0.809017
+0.7071068 + i 0.86603 +70.9238795 +30.5877852
' -1.0 - 0.9238795 -0.309017
0. 3826834 +30.9510565
-1.0

8. Draw the cirouit diagram and derive iramsfer function of Tow Thomas Biquad circuit. -

IDresign « fow pass filter using Te
and, de gain of 2. The final circuit should

w-Themas Biquad circuit with poles at -500 + j 2449.49
consist capacitors of value 0.1pF.

[3+5]




9. What is RC-CR transformation? Draw the circuit diagram of high pass sailen-key biquad
obtained by RC-CR transformation of its low pass counterpart. - : {41
- 10. What is signal parameter sensitivity? Perform sensitivity analysis for center frequency
(Wo) of Sallen-Key biquad with respect to all resistors and capacitors present in the

circuit. | ‘ 7 [1+4]
11, What is GIC? How a GIC can be used to simulate groﬁﬁdcd inductor? Explain with :

necessary figures and expression. SR T : [5]
12. Simulate third order Butterworth low pass filter usmg Leapfrog’ simulation. (Refer

Elements values for doubly terminated Butterworth filter normalized t0 half power frequency of 1 rad/s

1 SR
AAM . S Aaaa

. VICL'"“/ : Cs.]. ,".“,.” §'1

n Cl Ly .Gy L4 Cs
|2 1414 1414

S f"MW'Thfﬂlﬂwuwmnfﬁmﬁw / g =

14 07654 1848 1848 07654
50618 1618 2 1618 0618

Vs

n . N T Ls
e 21
:mqg,... . ‘ v

13. What is switched capacitor filter? What are its applications? Design a switched capacitor
filter to realize the magnitude response given below: - [2+5]

1T ae |

20db

T N1 10 wrad/s




t’j'(‘._
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). What is the importance of Normalization and Denormalization in filter design? Derive
element scaling equations. o _ [2+5]

2 Derive the expression to calculate the order of Butterworth appronimation for given’
lowpass filter specifications. Calculate the order of Butterworth low pass filter having
following specification; [5+3]

i) Passband extends from © = 0 to ® = 200 rad/s and the attenuation in the passband
- . should not exceed 0.1dB."

ii).; Stopband extends from @ = 2000 rad/s to © = and the attenuation in the stopband
., 'should siot be less than 30 dB '

[ ’ R

. What is a Constant delay filter? Find the transfer function of a third order Bessel Thomson
- response having constant delay. _ e [2-+4]

4, What is fréquency transfonnétién? Describe the frequency ﬁansfonnation'ﬁ*oxﬁ-, low paés ,
to’band stop fﬂtér with example. - - A [4]

%5 Yhich of the following functions are LC driving point impedance function and why? | "[4.-!-3]
Cos(sT+4) 201 = ss2+DE2+9) S |
(2 +9)(s* +16)° (s +4)(s2 +16)

7(s) =

R g 2sD63)
2>+ 167 +9) (s+2)(s+4) :
Also find the Cauer II realization of the valid LC driving point impedance function.

i(s) =

6. What is "zero shifting by partial removal of pole"? Explain with example. Also mention
its importance in two port network synthesis. S - [4+2]
7. What is transmission coefficient? What information do you get from the transmission

coefficient? Design a second order Butterworth low pass filter using lossless ladder with
equal termination of 1Q 1.e.R1 = 1Q and R, = 1Q (Refer Table 1) [1+1+5]

8. Draw the circuit diagram of Tow thomas biqual low pass filter and derive its transfer
function. Design a second order low pass filter using Tow Thomas biquad circuit having
poles at -750 + j 661.44 and dc gain of 2. Use capacitor of value 0.01puF in your design. [8]




9. Design the following transfer function using inverting op-amp configuration. ' 4]

+ -

S +400

S+200
~~ You are not allowed to use inductors in the design.

T(s)=7

10. What do you understand when the sensitivity of y with respect to x is equal to -3?
Perform sensitivity analysis for Quality factor Q of the Tow Thomas low pass filter with
respect to all the resistors and capacitors present in the circuit. . [1+4]

11. What is generalized impendance converter (GIC)? How can you simulate the grounded
incuetor in the passive filter using GIC? Explain The following circuit is a high pass filter
having half power frequency of 1 rad/sec. Design a high pass filter having half power
frequency of 4.5 kHz by active simulation of inductors. In your final circuit the largest +
capacitance should be 0.1 RE. [2+4+6]

1Q

i

+

, .
]

1.618 H

05H

IL618H 1Q

2. What is a: switched -capacitor filter? Wh
g re_g;istor using.switched capacitor.?‘ Expla

o Tab'le 1: Pole Location for Butterworth

at-are its applications? How ca
in with necessary derivation.

n you simulate a

Responses
ol n=2 n=3 n=4 n=5
- [-0.7071068  |[-0.50 1-0382684¢ [ -0.809017
| £ 07071068 | 4] 0.86603 | +j 0.9238795 |4 0.5877852
-1.0 -0.9238795 ~ [-0.309017
1j 0.3826834 | +j 0.9510565
-1.0

Hokd

[3+3]
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What is an Operating system? Explain the statement “ operating system acts as a Broker

between hardware and application program’”. [5]
What is priority of a process? Why do we need it? Explain. Make a schedule for the
processes mentioned in the table below as per Shortest Remaining Time First (SRTF)
algorithm. Also calculate average turnaround time and average waiting time, throughout
and CPU utilization. [2+6]
Process | Burst Time Arrival Time Prioriwt;rw
! Py 3 0 3
S Ps 6 o 1 5 L
P; 1 2 2 BECRAD S
P4 4 3 1 | =
Ps 2 4 4 -
Bl A

What are the principles of /O software? Suppose that a disk drive has 100 cyliniféfgl" N
numbered 0 to 99. The drive is currently serving a request at cylinder 43 and previous

request was at cylinder 25. The queue of pending request, in FIFO order isg ;- =~

86,70,13,74,48,9,22,50,30, Produce the schedules to satisfy all the pending requests for
each of the following disk scheduling algorithms?

a)FCFS  b) C-SCAN

a) Explain Best fitand Worst fit memory allocation algorithm with an example.

{2+6]

(5]

b) What is the need process synchronization? How can the semaphore solve the reader-

writer problem? Explain with respective pseudo-code of both reader and writer
process.

What is directory organization in files? Explain its types.

What is Belady’s anamaly in FiF0? Consider the following page reference strings; 2,
3,4,2,1,3,5,4,3,1,5,3,4,5,0,1,452.Eind how many page fault oceur according to OPTIMAL,
LRU (least recently used) and LFU (least frequently used) page replacement algorithm
assuming 3 page frames. ,

- [2+6]
(8]

[1+7]




( RO, R1, R2, R3). The nu

- 'b) Is the state safe? If so, show fhe safe execution of the processes.

| - |__|Rro|R1|R2|R3]
e o poj2 o |1 |3
- [PLl1 |1 Jo o
P211 {1 {0 |0
P31 lo |1 |o
P40 |1 |0 |1

',Alloca{ifon o )

_[Ro|RI|R2 R3]
[pol3 |2 |1 |1
PL1 |2 |0 |2
P211 |1 |2 |0

P3[3 |2 |1 |0

P4l2 |1 Jo0 |1

| ) Calculate Need matrix as per Bankm*’s algorithm.

8. What are the roles and ‘requ‘nsiﬁilities‘ of system administrator?

~ Message Digestor?
10: Write short notes on:
-a) Thrashing
b) : Virtual Machine i

<) User level ﬂlfead‘i‘rs Kérnel-» level thread.

Faok

9 ‘Expl‘ain the types of Network Attack‘s?xWhét is ACL? Why ‘HASH’ fuh‘cti‘bri‘is«dalled

' R 7. Consider a system with 5 concurrent processes (PO, P1, P2, P3, P4) and 4 resource types
o mber of instances of each resource type in the system are
6,4,4,2 respectively. Allocation table and Maximum claim table are as

‘ Maximum claim

follows: [8]

B3

[6}
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. Why operating system evolve over long periods of time? Justify how OS act as resource

manager. - [1+3]

Explain fork() and spawn() system calls in the 0S. Schedule the following set of process
according to Round-Robin scheduling a algorithm with Quantum time = 4 ms and
calculate the average waiting time and average Turn-around time, throughput and CPV

utilization. [3+5]
' Process | Arrival time (ms) CPU time: (ms)
A 0 | 12
| B 2 8
C 5 7
D 10

Why do we organize disk as RAID? Suppose a disk drive with 150 cylinder numbered
from 0-149. The drive is currently serving a request at 35 and the previous request is at
disk 55. The queue of pending request is 98, 103, 38, 122, 10, 128, 65, 75. Starting from
the current head position, Calculate the total head moment (in cylinder) that the disk arm
moves to satisfy all the pending request for SSF, SCAN, and LOOK Disk Arm
Scheduling Algorithm. ' [2+6]
a) Explain first fit, Next fit memory allocation algorithm with an example. [5]

b) How semaphore is used in process synchronization? Explain how semaphore is best
solution for producer consumer problem with pseudo-code of both producer and
' CONSUMEr process. [1+7]

What is file attribute? List the file system performance indicator. Explain the file
allocation methods with its advantages and disadvantages. [1+2+5]

What are the differences between fixed partitioning and variable partitioning system of
memory for multiprogramming? Given reference to the following pages by a program:
0’9}07 1 98’1’857’8573 1 92,892§738.‘2,39893

How many page faults will occur if the program has 4 frames for Optimal Page
Replacement Algorithm? ' [3+5]




7. Explam necessary condmons for deadlock. Consider the following snapshot'of a syéténi

(P =Process, R, Resource) ' PR | | [2+6]
‘- Avaﬂable R ' Mﬁximum ‘Dcman‘d v (“iﬁrrreﬁtAﬂbcatiotnv v_ ‘_
RAIRBIRC|RD| [~ BB RCIRDS | RA |RB |RC | RD
| | ] opols 2 |1 |4 ; R
8 15 19 |7 ] I~ R B PO 1‘.  0 1 L
215 11 jo |5 214 Jo |o |3
el o] [wli L Lol
‘ o P4 "3‘1 10 43 3 P4 il G 3 0

By usmg Bankcrs algonthm Calculate the need matrix. Ié the ‘system Safe‘? If safe 'ﬁﬁd
safe order of process. ‘ .

8. Describe the role and responsxbxl;ttzes of system adnnnstratm to keep the system updated ‘
and efﬁcwnt Exp!am ‘mth examples R ‘ R - [6]

9. Defi ine ACL. Write the type of secunty breach in foﬂowmg attack case‘? Also Suggest
solution in each to prevent the aitack, ‘ S [242+2+2]

“Ramesh found that Nlrmai’s Facebc»ok was logm in Computer Lab He then changed the -
personal mformatmn and logln credenuals of Nlrmal 'S account o .

-‘10 Wnteshortnotes on: e B , R R O [3x3]

| a) Osmchalgonﬁlm | R Sy

'b) Shell programming
) “Pmééss_ cdntffyl Block:

k%
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. a)

b)
a)

Explain OS as an Extended Machine. Differentiate between Monolithic Kernel and
Micro-Kernel.

Explain operating system as a virtual Machine.

Differentiate between Preemptive and Non-Preemptive Scheduling. Apply MLQ
scheduling for following set of processes of two queues Q1 and Q2 where Priority of
Q1 is greater than that of Q2 and Q1 uses Round Robin (T1me Quantum = 2) and Q2
uses FCFS.

| Process AT | BT | Queue Number
P1 0|5 1
P2 2 112 2
P3 513 1
P4 |10 6 1

Construct Gantt ~Chart and compute average TAT for above scenario.
What is multithreading? Explain five state process model with figure.

Why process need to be synchronized? Explain Peterson’s Solution in mutual
exclusion.

[2+4]

4]

[2:+4]
[4]

[2+3]

What is Semaphore? How can Producer Consumer problem be solved using .

Semaphore? Explain.
‘Why multilevel paging is required?
Consider the following page reference string: 5,0,2,1,0,3,0,2,4,3,0,3,2,1,3,0,1,5

Calculate page hit percentage. How many page faults would occur for the FIFO,
Optimal, LFU and LRU replacement algorithms having four frames? Remember all

- frames are initially empty, so your first unique page will cost one fault each.

What are the different methods for allocating disk space for file? Explain free space
management techniques.

What are the functions of device independent I/Q software? Suppose that a disk has 5000
cylinders, numbered from 0 to 4999. The drive is currently serving a request at cylinder

143, and the previous request was at cylinder 125. The queue of pending requests in FIFO
order is:

86,1470,913,1774,948,1509,1022,1750,130

Starting from the current head position, what is the total distance (in cylinders) that the

disk arm moves to satisfy all the pending requests, for FCFS, SSTF, C-SCAN and
C-LOOK Algorithm?.

[1+4]
[2]

(8]

[3+7]

[2+8]




7. Explain Coffman conditions for deadlock. Consider the following snapshot

Processes | Allocation Max Available |
A B ClA B ClA . B C

20 0o 1 0l7 5 313 32

Pl 2 0 013 2 2

P2 3 0 219 0 2

P3 2 1 12 2 2

P4 10 0 214 3 3

Is the state safe? If so, show the safe execution of processes.

8. Write short notes on:

a) Cryptography

b) Access Control List
c) Roles of System Admin

d) AWK Tool

Hokdk

[3+7]

 [4x2.5]
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. a) Why is the process table needed in a timesharing system? Is it also needed in personal

computer systems running UNIX or Windows with a single user? - 16]
b) Distinguish between Shell and Kernel. | [4]
4) What are the advantages and disadvantages of implementing threads in user space? [4]

b) Let us consider five processes with given arrival time and length of the CPU burst
given in milliseconds. - {61

Process | Arrival time | CPU time
Pl 0 -
P2 1
P3 2
P4 3
P5 4

ol ONIDN LA ND

Calculate the turnaround time and waiting time for all processes applying First Come
First Serve, Shortest Job first and Round Robin (time quantum = 3) algorithms.

Define race condition. What are the requirements of mutual exclusion? How can you
achieve mutual exclusion using Peterson’s Solution? Explain with pseudo code. - [2+2+6]
a) Differentiate between Compaction and Coalescing technique. : (4]

b) Consider a swapping system in which memory consists of the following hole sizes in
memory order: 10 MB, 4 MB, 20 MB, 18 MB, 7 MB, 9 MB, 12 MB and 15 MB.
Which hole is taken for successive segment requests of [6]
(i) 12MB
(il 10 MB
(iii) 9 MB
for first fit? Now repeat the question for best fit and worse fit.

. a) Explain various ways of implementing file system. [6]

b) How do you measure the file system performance and how it can be improved? [4]

What do you mean by RAID? Suppose a disk with 200 cylinders numbered from 0-199.
The drive is currently serving a request at 45 and previous request was at 125. The queue
of pending request is 105, 178, 23, 67, 43, 78, 167, 56 and 98. Starting from current head
position, calculate the total head movement (in cylinder) that the disk arm moves to
satisfy all pending request for SSTF, SCAN, LOOK and C-SCAN disk scheduling
algorithm. [2+8]




system With resources A, B, C, D and process PO to P4. Is the state safe? If so, show the
safe execution of processes. [3+7]
Process Max Allocation Available
AIB|C|D/A]B]CID AlBlclp
PO 6101112140071
| Pl 1i71s570]11(0oTo 2
P2 21315]/6]1(2]511
P3 11]6[5]3101% 3131 |
| P4 1i6]5/6|/0]2T7T112 N
8. Write short notes on Caesar Cipher and Access Contro] Lists. - [3+3]

9. What is the significance of system Administration? Describe the roles and responsibilities
of system administrator in Insurance Company. :

(4]

F ek
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with the reason. 8]
i) Anti-lock breaking systems in your car.
ii) Generating quarterly bank statements.
ii) Word processing
iv) Missile defense system
What are basic operations carries out for accessing semaphore? How do you solve
Bounded buffer problem using semaphore? Explain with pseudo-codes and necessary
assumptions. ' [2+2+4]
What is process scheduling in an Operating System? Taking in reference with the process
listed in following table below, find the average waiting time and average turnaround
time using
(i) Highest response ratio next (HRRN) scheduling algorithm and
(ii) Compare it with shortest Job first. [2+6]
Processes | Arrival Time (AT) | Burst Time (BT)
P1 0 3
P2 2 6
P3 4 4
P4 6 5
P5 8 2
Compare following: [3x4]
a) Paging systems versus hybrid system with paging and segmentation
b) Link list versus contiguous allocation based file system
¢) Computer system threat types versus security implementation techniques
Define the terms deadlock in operating system. Explain the four conditions for the
occurrence of deadlock. Consider the four processes A, B, C, D and three resources XY,
7 with existing resource E = (15 9 5). After following allocation resource available
“becomes W= (3 2 0). '
- Use Banker's Algorithm to test whether the given state is safe or not. If is safe state, then
show the sequence of execution of process. [1+3+6]
Allocation Maximum | Need
X|Y|Z|X|Y!|Z|X|Y|Z
Al3lol1]3]2]2]0(2]1
Bl5|4|1|6 |8 (2]|1]4]1
cl{212]0{3 ]2 |4(1]014
D2 1134 1(21]3]2]1]}0

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

Attempt AUl questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

For each of the following application which Operating System is more suitable? Explain




2

6. Consider a reference string: 4,7,6,1,7,6,1,2, 7, 2, the number of frames in the memory

is 3. Find out the number of page faults respective to: [6]

a) Optical Page Replacement Algorithm
b) FIFO Page Replacement Algorithm
¢) LRU Page Replacement Algorithm

. If you are the system administrator of a sofware company, what will be your roles and

responsibilities? [6]

. Consider a disk queue with requests for I/0 to blocks on cylinders 98, 183, 41, 122, 14,

124, 65, 67. The head is initially at cylinder number 53 moving towards larger cylinder
numbers on its servicing pass. The cylinders are numbered from 0 to 199. Calculate the
total head movement (in number of cylinders) incurred are numbers these requests using
following disk scheduling algorithms. [2+24+2+2+2]

a) SSTF
b) SCAN
¢) C-SCAN
d) LOOK
e) C-LOOK.

. Write short notes on: : [3x4]

a) Sleeping barber problem
b) Loader as an OS component
¢) Digital signature
ok
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s as far as practicable.

a) Why Operating System is viewed as Extended Machine. Differentiate between

Multiprogramming and Time sharing system.

b) What is System Call? Explain the functioning of Dual Mode i.

e., User Mode and

[2+3]

Kernel Mode in an Operating system with appropriate diagram. [1+4]
a) What is race condition? [21
b) Expl‘aihdfiﬁe implementation of mutual exclusion with semaphore to solve

(i) Producer Consumer Problem ' [4]

(ii) Dining Philosopher Problem [4]

Compafe long term scheduler, rmiddle term scheduler, short term scheduler with reference

to process state. Consider following process data and compute average waiting time and

average turnaround time for [10]
() RR (quantum 10)
(ii) Priority scheduling algorithms in pre-emptive mode (Higher the number higher is
priority). ,
PID Burst time Arrival Time Priority

P 16 0 1

Q 37 12 2

R 25 7 3
You are free to make necessary assumptions with explicit mentioning.
What is Page Fault? Consider the following page reference string:
1,2,3,4,2,1,5,6,2,1,2,3,7,6,3,2,1,2,3,6 :
How many page faults would occur for the FIFO, Optimal LFU and LRU replacement
algorithms having five frames? Remember all frames are initially empty, so your first
unique page will cost one fault each. [2+8]
Explain different file allocation schemes at least four with suitable diagrams. How do we
select the block size for storage of file and what is the impact of the block size selection.  [8+2]
What are different ways of handling deadlock? How does Banker’s Algorithm deal with
dead lock? Explain with your own example. [4+2+2]
Why disk related scheduling algorithms are required? List them out. Suppose that a disk
drive has 5000 cylinders numbered O to 4999. The drive is currently serving a request at
cylinder 143. The queue of pending requests in FIFO order is — 86, 1470, 913, 1774, 948,
1509, 1022, 1750, 130. Starting from the current head position, what is the total distance
that the disk arm moves to satisfy all the pending requests for each of the following disk
scheduling algorithms? [4+6]
a) FCFS
b) SSTF
¢) SCAN
Write short notes on: (Any Three) [3x4}

a) Access Control List (ACL)

b) Role of System Administrators
¢) Cryptography

d) TLB

e ke N2
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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 daia if necessary. -
1. Define Operating System. Explain Interactive and Real time OS with statement of typical
characteristics examples, ‘ {1+3}
2. Explain why exo-kernel doesnot require re-mapping of resources? s layered structure of
operating system is better than monolithic structure? Explain. 23]
3. What do you mean by threads? Write the advantages and disadvantages of Kernel leve]
thread and User level thread. [2+2]
4. Let us consider following processes with given arrival time and length of the CPU burst
given in milliseconds, - [6]
' | Process | Arrival Time | Burst Time |
|__Pl 0 | 4 ]
I O S T
P3 | 72 l 2
P4 ] 3 | 1
| PS5 4 [ 6
, | P6 6 l 3
a) Draw the Gantt Chart showing the execution for FCF S, SRTN and RR (Quantum =2)
b) Which algorithm results in Maximum Average Turnaround Time? )
5. What is Mutual Exclusion’ problem in IPC? Explain the "Dinning Philosopher problem”,
when such problem happens in computer system? Present the solutior with pseudocode :
example. . "’ v [24+2+6]
6. What is 'virtual memory'? Differentiate between paging and segmentation techniques.
- Explain TLB and exact working of TLB for paging with illustration of sample pages
accessing scenario. ' [2+3+5]

7. Explain file system layout in detail. How file system can be implemented by linked Iist
using index? Write its advantages and disadvantages, [3+3]

8. Suppose the disk requests comes in the order of request as 82, 170, 43, 160, 24, 16, 190

and current position of Read/Write head is 50. If a seek takes 6msec/cylinder. How much

seek and seek time is needed for: FCFS, SSTF » SCAN, and C-LOOK disk arm scheduling A

algorithm, [10]
9. What do mean by symmetric cryptosystem? Explain Caesar cipher with suitable example.
- How protection domain is implemented in security? [2+3+2]
10. Compare between system policies and access control on security implementation. How

does ACL work? Illustrate. [4+4]

- 11. Write short notes on: [2x5]

a) Thrashing
b) Roles & duties of SA
ook ok
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v Candidates are required to give their answers in their own words as far

v’ Attempt All questions.

V' The figures in the margin indicate Full Marks.

v Assume suitable data if necessary.

1. a) Define Operating system. Explain OS as resource manager.
b) Discuss the properties of batch system and real time system.

2. Differentiate between process and thread.
arrival time and the length of CPU burst time

Processes | Arrival time | Burst time
A 0 3
B 1 6
C 4 4
D 6 2

as practicable.

[1+3]
4]

a) Consider the following set of processes, with
given in millisecond as below:

[2+6]

'i) Draw Gantt chart illustrating the execution of these processes using FCFS, SRTN and RR

" (Quantum = 2) scheduling.

i) What is the weiting time and Turnaround time of each proce

S . algorithm?

3, “List some differences between internal fragmentation and external fragmentation. Def

" memory and explain how it is achieved by demand paging.

4 ',';{Deﬁne page fault. Why you need page replacement algo
“for following given . reference string fo

i) Least Recently Used pagé replacement algorithm.
if) First in First Out page replacement algorithm
iif)Optimal Page Replacement algorithm

5. Defmehd.irectory and file path. Explain I node approach of file implementation with its

advantages and disadvantages.

6. What do .you mean by disk arm scheduling?
* with their advantages and limitations.

for three page frames: 7,0,1,2,0,

solution? Explain Peterson’s solution to avoid race condition.

8. Define deadlock. What are the conditions for resource deadlock? Explain some me

recovering from deadlocks.

9. What are_ ’thé”‘gééﬁfi'ty‘pmbi‘emyassociated—

10. List out some.system adminis

sk ok

tration tasks in OS. Describe the roles and responsibi
system administrator with example of each administrative task you listed.

ss for each of the scheduling
ne virtual
[2+2-+4]

rithms? How many page fault occurs
3,0,4,2,3,0,3 for

[2+46]

[2+6]

Explain shortest seek first and elevator algorithm

[2+6]

" 7. ‘What do you mean by critical region problem? What requirements should be met by its

[2+2+4]

thods for
[1+2+5]

with~98—‘?~Expl—ain~AGL~withwi.ts_use._»inwsecurity.u S

[2+6]
lities of
- [246]
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page frames.

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

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

' Assume suitable data if necessary.

What do you mean by System call in Operation System? Justify how does OS function as
Manager

What do you mean by Shell? Discuss about Microkernel and Monolithic structuring with
their advantages and disadvantages.

Difference between process and thread. Explain how multi threading provide better
solution than smgle threading solution.

Coasider the followmg set of process, with the length of the CPU burst time and amval
time ngen in millisecond. :
Process | Arrival Time | Burst Time

PO 0 3

Pl 2 6

P2 L4 4

P3 6 5

P4 8 2

Draw Gantt chart illustrating RR (quantum = 2) and highest rank ratio next (HRN)
scheduling. Also find average waiting time and average turn around time for each of the
algorithm.

How does a 'race condition' arrive in IPC? Explain the 'Sleeping Barber' problem. When

such problem happen in system? Write a solution using any type of your own technique

with pseudocode example. [2+2+6]
What is.associative memory and thrashing? Write the difference between coalescing and
compaction {1+1+2]

What is Demand paging? Consider the following page reference Strings; 2, 3,4,2, 1,3, 7,
5, 4, 3, 1, 5. Find how many page fault occur according to OPTIMAL, LRU (least

recently used) and LFU (least frequently used) page replacement algorithm assuming 3

(4]
4]
[1+3]

[6]

[1+5]

Define file system and list out some attributes of file. Differentiate between relative and
absolute pathnames.
What are the disadvantages of Programmed I/O? Suppose that a disk has 200 tracks,

numbered from 0 to 199. The read / write head of drive is currently serving a request at
track 143, and has just ﬁmshed the request at track 125. The queue of pending request in

FIFO order is:
86, 147,91, 177, 94, 160, 102, 175, 130

Suppose seek takes 10ms per cylinder moved. Starting from the current head position,
what is the total distance that the disk arm moves to satisfy all the pending request, for.
FCFS, SSTF, C-SCAN and C-LOOK a}gor1thm‘7 Also calculate seek time needed to serve

these request for each algorithm.

[3+3]

[2+8]



10. Explain in detail how you can detect deédlock in operating system. Consider a system
with 5 processes PO through P4 and three resources type A, B and C. Resources A has 7

instances, B has 2 and C has 6 instances. Suppose at time t0 we have following state: [3+7]
' Process Allocation Request | ’ :

AIB|C AlB|C

PO 0j1]0 01010

Pl 240]0 21012

P2 3/]0/3 01010

P3 21111 1{0]0

P4 0j04{2} fojol2i

a) Is the state safe? If so, show the safe execution of the processes.
b) Suppose P2 makes additiona] request of (1, 0, 1, 0), what will be the effect of this
request to. the system? ‘

11. Explain the types of Network Attacks? What is ACL? Why 'HASH' function is called
Message Digester? . _ - [2+2+42]

12. Write short notes on: . = [2x5]

a) Semaphores _ ,
b) UNIX Filé System ,
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SN

L Differentiate betweer /O bound process and CPU bound process? What is process
scheduling? Why do we need thread? T [2+3+3]
2. Define process in OS and explain possible states. Consider the following set of prc';cesseé,

" with the length of the CPU burst time in millisecond. The processes are assumed to have
arrived in the: erder P1, P2, P3, P4, P5 all at time 0.. [Lowest Number being Highest

- Priority] [8]
i Process | Burst Time | Priority

Pl 10 3
P2 B! 1
| P3 2 ' 5
; : P4 11 4
P5 5 2

Draw Gantt chart illustrating priority and RR (quantum = 1) scheduling. Also find

average waiting time and average turn-around time for each of the algorithms.

3. Consider a disk gueue with requests for VO to blocks on cylinders 23, 89, 132, 42, 187.
Assume disk head initially at 100 and 2 seek takes 6m/sec/cylinder. How much seek is
needed for FCFS, SSF and SCAN disk arm scheduling algorithms. [8]

4, Explain inode approach -of file system implementation with its advantages and
disadvantages. ' o [8]

5. What are the differences between fixed partitionitig and variable partitioning system of
memory for multiprogramming? [3+5]

" Given reference to the following pages by a program:
.0,9,0,1,8,1,8,7,8,7,1,2,82,7 ,8,2,2,8,3
How many page faults will occur if the program has 4 frames for Optimal Page
_Replacement algorithm? o o

6. Explain private and public key used in asymmetric cryptography. What is the use of

: [5+3]

ACL?
7. What is critical section problem? Why must the executing the critical section be mutually
exclusive? Describe how semaphore can be used to solve the critical section problem. [2+2+4]

8. What is the significance of system administration? Describe the role and responsibilities

of system administrator 10 keep the system updated and efficient. Explain with an
example. : - [3+5]



9. Consider a system with 5 concurrent processes (PO,P1,P2,P3,P4) and 4 resources types
(RO,R1,R2,R3). The number of instances of each resources type in the system are 6,4,4,2

respectively, Allocation table and Maximum claim table are as follows: ‘ [4+4]
Allacation
. . RO[RLLR2|R3
Maximum claim 013 1211 L
| ROJRI| R2| R3 P11 (2 {0 J2
1012 1011 |1 P21 {12 [0
Ryl 1110 10 P3[3 2 1 [0
P2 1 )1 0 0 P42 1 0 1
P3{1 |0 |1 40 ‘
P4J0O |1 j0 |1

a) Calculate Need matrix as per Banker's algorithm. =~
b) Is the state safe? If so, show the safe execution of the processes

10. Write short notes: ‘ [2x4]

i) Thrashing
ii) Shell programming
' okl
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L Differentiate betweer /O bound process and CPU bound process? What is process
scheduling? Why do we need thread? " [2+3+3]
Define process in OS and explain possible states. Consider the following set of processés,

with the lengths of the CPU burst time in millisecond. The processes are assumed to have
arrived in the: erder P1, P2, P3, P4, P5 all at time 0. [Lowest Number being Highest

- “Priority]

N3

- [8]

Process | Burst Time | Priority
P1 10
T
1P3
P4
PS5 , 2
Draw Gantt chart illustrating priority and RR (quanturn = 1) scheduling. Also find
average waiting time and average turn-around time for each of the algorithms.

-

Lhlme i b
o=

3. Consider a disk queue with requests for /O to blocks on cylinders 23, 89, 132, 42, 187.
Assume disk head initially at 100 and a seek takes 6m/sec/cylinder. How much seek is
needed for FCFS, SSF and SCAN disk arm scheduling algorithms. {8}

(8]

P

&y

4. Explain inode approach of file system implementation with s advantages and
disadvantages. :
5. What are the differences between fixed partitioning and variable partitioning system of
memory for multiprogramming? :
" Given reference to the following pages by a program:
0,9,0,1,8,1,8,7,&,7,1,2,8,2,7,8,2,2,8,3
How many page faults will occur if the program has 4 frames for Optimal Page
Replacement algorithm? o

[3+5]

I st

6. Explain private and public key used in asymmetric cryptography. What is the use of
ACL? _

7. What is critical section problem? Why must the executing the critical section be mutually
exclusive? Describe how semaphore can be used to solve the critical section problem. [2+2+4]

8. What is the significance of system administration? Describe the role and responsibilities
of system administrator 10 keep the system updated and efficient. Explain with an

[5+3]

example. [3+5]



9. Consider a system with 5 concurrent processes (PO,P1,P2,P3,P4) and 4 resources types
(RO,R1,R2,R3). The number of instances of each resources type in the system are 6,4,4,2

respectively, Allocation table and Maximum claim table are as follows:, , [4+4]
Allocation

. : : RO|R1{R2|R3

Maximum claim 013 |2 11 |1

| ROJR1| R2|R3 P11 [2 0 J2

£012 10 |1 |1 P21 (1 12 ]0

LRLIT 110 10 (P33 |2 |1 |0

P21 [1 10 [0 P42 11 10 11

P311 |0 {1 40 _

P40 [1 jo0 |1 |

a) " Calculate Need matrix as per Banker's algorithm.
b) Is the state safe? If so, show the safe execution of the processes
10. Write short notes: ‘ ‘ . _ {2x4]
i) Thrashing ’ '
iy Stiell programming
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a) Explain multiprogramming, multiprocessing and distributed operating systénl; : (6}

fosary

b) Explain the virtual machine structure. What are the benefits over other operating
system structure? ' : - - [2+2]

2. a) Difference between process ‘and thread. Explain how thread based  execution '
" minimizes context switching problem of process based execution. - [2+2]

b) Suppose 5 processes are submitted at time 0.
Process |A |B |C |DJE

Burst Time | 35101535 |20
| Priority 3 12 (4 [5]1

:: ARy ~Show: the: execution'stimeline‘,of,;,thef'processes:using Gantt Chart for FCFS, SIF and
.~ _“Round Robin (q=5). Also calculate mean turnaround time in each.case. {6l

Gy

'via)"j What is race condition? Explain how Sleep() and Wakeup() solation is better than
- busy waiting solution for critical section problem. R ” [2+3]
: b) What is TSL? Why it is used? Explain the ‘major. operations of semaphore with a
" simple implementation as a class. ’ ' - I5]
4. Whatis thrashing? Consider the following page-reference storing-
©.-7,0,1,2,0,3,0,4,2,3,0, 3,2, 1,2,0,1,7,0, 1. How many page faults woud occur for
the following page replacement algorithms, assuming 3 frames:-
a) FIFG = b) Optimal ¢) LRU = d) LFU [2+8]
5, Discuss various file allocation and access methods. Compare their advantages and
disadvantages. ‘ ' :

6. A disk drive has 50 cylinders, numbered 0 to 49. The drive is currently serving a request
at cylinder 15, and the queue of pending requests, in FIFO order is 4,40, 11, 35,7, 14,
What is the total distance that the disk arm moves for the following algorithms:-

a) FCFS Db)SSTF ¢) SCAN d)LOOK ¢)C-SCAN [10]

7. What is Deadlock and indefinite Postponement? Explain the necessary conditions for
deadlock and Explain how deadlock can be prevented? A system has 2 process and 3
. resources. Each process need maximum of two resources, IS deadlock possible? Explain.[1+1+ +3+2

[4+6]

8. How authentication is an essential mechanism for maintaining security? Explain. [4]

9. Write short notes on: - p _{253]

a) Caesar Cipher
b) Administration tasks
ok
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v Candidates are reqiiiréjcriitdigxyqﬁhcir answers ih. their own words as far as .practicable. :
v’ ditempt All questions. -~ R o :
v’ The figures in the margin.indiclite Full Marks.
4 Assume suitable a’atq';;if nece ‘qr‘jz; 4
1. a)' Why Operating sy_si:ein is termed as virtual machine? Briefly mention the function of
~ Operating system. . : ' [5]
'b) What is System Call? Explain in brief about the given architecture of operating
system. : . ' R [2+3]
1) Monolithic Architecture |
- ii) Virtual Machine ,
2. a) Define process. Describe the various states of process. How significant is the process E
“hierarchy? : : S : [1+2+2]
Make a schedule as per Rate Monotonic (RM). algorithm for the following set of real. .~
time fasks: _ _ | 5]
B | Period, P /| Execution time, E_| Phase,& | '
| T 4 ] 0
T 5 2 o
ot v‘ - LT 20 13 : 0 ,
“?"""Bé;fma;'race?';éondition'.ff What are. the requirements. of mutual exclusion? Solve producer
Hiconsumer problemstisingf:se‘m.aphore;and;message;passing. b e [2+2+6]
4. Under Wha.t'circmnstances'do page fault occur? Consider the following page reference
» string: 1,2, 3, 4, 2,1,5,6,2,3,7,6,3;2,1,2, 3,.6 how many page faults would occur for
the. LRU replacement, FIFO replacement and optimal replacement algorithms by
- assuming three frames? Remember all frames are initially empty, so your first unique ,
pages will all cost one fault each. : : : ' - [4+6]

* 5. Suppose a disk drive with 200 cylinders numbered from 0 to 199. The drive is currently

serving a request at 53. The queue of pending request is 98, 183, 37,122, 14, 124, 65, 67.

- Starting from the current head position; Calculate total head movement (in cylinder) that

the disk arm moves to satisty all the pending request for FCFS, SSF and SCAN disk
-scheduling algorithm. ' v [6]

6. What is File Attribute? Write the difference between Single level directory system and
Hierarchial directory system. "Explain how operating system manages free blocks of
Secondary storage. ‘ ’ [1+3+6]

‘ 7. List four essential conditions for deadlock. Explain each of them briefly. What would be
necessary (in operating system) to prevent the deadlock? How deadlock is recovered?
Explain. ' ' _ [10]

8. Write short notes on: ‘ : 354}

i) Protection Domain

ii) Cryptography

iii) System administration

iv) Dining philosopher problem
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Landida‘tes are required to give thelr answers in thelr own words as far as pracueable

e

v Attempt All questions.
v The figures in the margin indicate Full Marks
v

Assume fuztable data 7f recessary.

S 1 .a) What ate the pn-mr}’ Pwposes of an operatmg S}’Stem? EYplam Why shnuld the R 5 ‘
; - peratma system prevent users from acceasmg the boot sector? SRS S [ﬁ 27 '
]-_b) Explain in brief any four; types ofOS. R o [*]

2. ,‘Assume the system havmg tivo processors ‘of same conﬁguratmn, schedule the foﬂewmg ‘ -
" get of processes according’ to preernptwe priority and. round robin algonthm (Time = '

.. quantum = 3) and calculate average waiting time and average tumaround 'ame o [:»*5]
' Process Amve Time | CPU Time (ms) - 'pnonty ‘ L ; .
1A 0 c112 1 *
| B 12 18 2 S
1C. 5 17 T4/ ‘ S
D 3 19 3 T
E 4 16 12 _ b
G T 7 3 ) 4
T4 2 ' 3

ayt :Explmn Cntwal Sectlon problem Why i is it unportant for a thread to execute a critical. i
- - section as qulckly as possﬂale" ; T RN b

;_;_ _‘;_“Deﬁne Semaphore ‘and explam the ma]or operatxons m semaphore mcludmg

VfEDxfferentlate compaonon and Coalescmg techmque ‘How o gxcal address is mapped 10
s physxcdl address by Paglng Techmque? Explam with su1table ‘example.

B b) - With an example ?ow that FIFO page replacement algonthm suffers from. Belady s,
g - = anomaly.. What is thxashmg'? 5+ 2
S Briefly mention the smoMed Vo software with smtable d1agram Cempare the -
: throughput (overall performe" e) of SCAN with SSTF~ . . _ , [6]

6. a) In what ways is ﬁle system management similar to virtual memory. ncxamgement‘7
What aré the advantages and disadvantages -of a contiguous file allocation scheme? =™
Whlch ﬁle orgzmxza‘aon technique is most appropriate for tape storage? Why? - I3 +3]

b) Llst the. ﬁle system performance indicators with brief explanatlcm , B L)

AR A T



7. What is the dltfereqce between deadmui\: and mdeﬁmte posmonement‘? Consider a system
with 5 concurrent processes (P0,P1,P2,P3,P4) and 4 resource types (RO,RLR2,R3). The

number of instances of each resource type in the system are 6,4,4,2 respectively.
; Allocatmn table and Mammum claim table are as follows

RO} RI1{R2|R3 RO[R1] R2[R3
POt2 (0 [1[1 tPOY3 J2 {1011
P11 |1 Jo o | [Pi]tL 2002
P2i1 11 ]0 0 P211 11 |2 |0
P3j1 10 |1 ]o | P33 210
P4{0 |1 {0 |1 P4g2 |1 [0 |1

Alloaa‘ﬁon T Manmum clmm

“ Is the state safe‘? If 50, show the : aafe executmn of the processes
8. Write short notes on:- ‘ i n

1) Dutles andxesponsxbmtleg of system admmxstratmn ; /
ii) Types of security Attack - e AU
iii) Principle of I/O Software R O

1iv) UNIX file system B A

Bk

B3

Taa
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Y What is TSL instruction? Why it is used? Solve producer consumer problem using

"Candidates are required to give their answers 1n 1 their own words a5 Tz 33 practicable.

Attempt AU questions. : : o -
The figures in the margin indicate Fill Marks. 1o
Assume suitable data if necessary.

a) Explam the Virtual Machine Structure. What are the benefits over other operatlng

- system structure? , [2+2]
b) What is operating system? Briefly explain the function of operating system. - [1+4]

a) Differentiate between process and thread. Explain the advantages of multithreading. ~ [2+2]

b) Schedule the 'f_qllewing set -of processes according to HRRN and Round Robin
- algorithm (Time quantum=4) and:‘ calculate average waiting time and average

turnaround time. y [5]
| “Process | Arrival Time | CPU Time (ms) '
A 0 12
B 2 8
C 5 7
{D 10 IRER

!
I

[142+7]

' 'Deﬁne page fault and demand paging. ' Consider a paged memdry system with eight pages

B of 8KB page size each and 16 page frames in. memory. Using the given page table,
v compute the physical address for the logical address 18325. [3+6]
' 7110 | |
6 | 4
510
4 | 7
3|13
2 |11
1114
0| 5.

‘What is file system layout? Explaln how operatmg ‘system manages free blocks of

secondary storage.

What is disc scheduling? Explain details about the device independent I/O software with

example. ,

What is deadlock? Explain the essential condition for deadlock. How you detect
*

deadlock? Explain with example.

Explain the types of attacks. Explam how can you unplement secunty and protectlon on

all components of a system. :

What is system administration? How is a special user different from a general user?

Explain. ' :

13+7]

[3+6]

[2+3]

% ok ok

[2+4+4]

[3+6]
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Is layered structure of operating system better than monolithic structure? If yes, explain

with an example. If no, why? ‘ ‘ [101

. @) What is process? Differentiate between process and thread. [1+3]

v b) Assume you have the followmg processes to exec ute W1th one proue SOr. ‘ 57

- Process Arrival time CPU burst | Prlonty i

| P1 0 - 10 13 :

P2 2- K 12
P3. |3 8 4

P4 - |5 6 1

- Priority is defined as 1>2>3>4,

3 Why processes need to be byncnromzed" Explam Petersons Solutlon and TSL: mstructl(m
i ,apnroacheb used.in mutual chlusmm with:busy: waiting. - e

; Make the GANTT chart of:the. execution of thsese processes usmg preemptwe pmonty and
Shortest remammg time first algonghm : L
Fmd out tumaround ‘ﬂme waztmg tl%pe, and me.w average txme of sach process

4,\

[2 +4-+4]

i ,.xpage fault? Consider: follawmg*puge reference smng - [2+8]

71,2342156212376321236 B N

i How many page faults would occur in LRLI, FIFO and Optlmum replacement algonthm‘7

-~ Explain the role of each layer in a file. system ‘Compare and contrast the linked list -

 techniques.

allocation- and linked list allocation ‘using index method.

6. Suppose that a disk drive has 5000 cylinders, numbered 0 to 4999. The drive is currentls v
_._..__serving a request at cylinder 143, and the prewous request was at cylinder 1235, The queue
- of pendmg requests in FIFO order is: . :

56, 1470, 913, 1774 948, 1509 1022 1750 130

__Starting from the current head position, what is the total distance (in cylinder) that the

disk arm moves to satisfy all the pending requests, for each of the following algorlthms
FCFS SCAN, LOOK, CSCAN, SSTF

What is deadlock avoxdance and detect10n‘7 Explam all possible deadlock prevention
- [2+6]

The use if internet is possible cause of a security breas,h Describe the maJor tln-eats bv
which a system connected to the internet is always prone to attack. Explain. [6]

Write short notes on: [4+4]

a) Role of system Administrator -
b) Shortest Seek Time First Algorithm w1th example

sk

[4+5]

(o1
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SNENENEN

What is the role of supervise call in an operating system?- Wnte down the major
differences between following types of operating system. '

a) Batch System

b) Interactive System -

c) Real Time System
) Time Sharmg System

e Context Switching. Discuss 5-state model of process. Schedule the following set
process. according to multllevel féedback queue scheduhng algornhm and compute

fr—y

[2+8]

= WT and ATAT. | _ [2+3+5]
' Process . Pl P2 P3 P4 ;

Arrival Time 0 12 ' { 25 32 : S e

CPU Burst (ms) " |- 25 | -18 4 10 SR

“ ASsume that there are three ready queues Ql Q2 and Q3. The CPU time shce for QI and
Q2'is 5 ms and 10 ms respectwely and processes are scheduled on FCFS basis in Q3.

3. -Deﬁne race condition with example. Explam Peterson s Algorithm. - ‘ : [3+7]

4 D1fferent1ate compaction and coalescing techniques. How logical address is mapped to
" real physical address by pagmg techmque’? Explam with su1tab1e example What is the

role of TLB? S a2l
5‘.’vDescr1be different file allocatxon methods Explam free dlsk space management with

- example? [6+4]
. 6. Consider a system with 5 pmcesses P, through P4 and three resources. ‘types A, B, C.
Resources types A has 7 mstances B has2 and C has 6 mstances Suppose at 10 tlme we
* have following state: ,
Process Allocation Request Available
A | B | C A | B | C A | B | C
PO 0 1 0o - 0 -0 0 o '
P 2 0 0 2 0 2 0 0 0
P2 3 0 3 0 0 0
P3 2 1 1. -1 0 0
P4 0 02 0 0 2

- a) Isthe given L,ys*fem in deadlock state? L .
“'b) Suppose P2 makes an ad.dmonai request (0, 0, 1) what will be the-effect of this request -

to the system"

a0 ;




\ :Z_ k!
VoL oy
LI S

| 7. A disk with 1000 cylifiders, numbered 0 to ‘999', comﬁﬁte the numbeif of t_faéks the disk
~ arm must move to satisfy all the requests in the disk queue. Assume the last request |
serviced was at track 345 and the head is moving-towards track 0 (zero). The queue in .
FIFO order contains request for the following tracks: S L 1]
123, 874, 693, 475, 105, 376 T | “
Perform the computation for the followin.g scheduling algorithms: =
‘a) FIFO. | PR |
b) SSTF
~¢). SCAN

8. Wnte short notes on: -

a) Types of network security attack R T
b) Duties and responsibilities of system administrator

) Odesk®
| S B
I i
"/
-/
i R i
A ,'/.
e
>
1
4
a,
i3
i
N

1
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' 'a) Draw the Gantt chart.

 each mapped onto a physical memory of 32 frames then.

Candidates are }réquired 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. o

a) What is operating system? Briefly mention the type of operating system.

b) Differentiate between monolithic arid_micro_—kernei structure of operating system.

“What is process? From the given following information: - _
_ Process | Arrival time | Burst time | Priority '
T Py 0 3 3
P, 1 6 5
P 2 1 2
Py 3 - 4 1
Ps 4 2 1 g

!

i 'f:"f'lr',{)nf-"Calculafte average waiting time and average"tum around time for the following

;scheduling algorithm.

) Round Robin (g= 1) ii) Priority Preemptive
ii) Preemptive SIF - :

“Why do we need pipe() function? Define Semaphore and ;'evxﬁ'laipthe majof operations in
- semaphore. Can semaphores be used in distributed system? Explain why or why not.  [3+4+3]

&
4

What is residence monitor? Consider logical address spaces of eight pages of 1024 words,

a) How many bits are in logical address?

" 'b). How many bits are in physical address?
5. What is file and their attributes? Briefly explain the file allqcatio;i methods.

“what does it do after detection?

Consider a disk drive having 200 cylinders, numbered -fr‘ov_mﬂ-, 0 to 199. The head is -

currently positioned at cylinder 53 and moving toward the cylinder 60. The queue of

pending requests are 98, 183, 37, 122, 14, 124, 65, 67. Starting from the current head

position, what is the total head movement (in cylinders) to service the pending requests
for each of the following disk arm scheduling algorithms? (a) FCFS (b) SSTF (c) SCAN
(d) LOOK (e) C-SCAN. ’ , - E :
Explain the necessary conditions of deadlock? How can a system detect deadlock and
Write short notes on: ' -

a) Shell Soripts * * . = b) Cryptography

- ¢) Security Policy

F kK

[1+4] )
8]

i)

[5+5]

[3+7]

[11]
g44}6]
[3x3]
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. State the reason.

‘-':}Censmer the following set of process wrch the length of the CPU burst time given in

Candidates are required to give their answers in their own words as far as practicable.
Attempr All questions. R
The figures in the margin indicate Full Marks.

Assume suitable data if necessary. ‘

List the essential properties for the Batch-oriented and Interactive operatmg system For

each of the following application which system (Batch or Interactive) i is more sultable?
A - [4+6]

a) Word Processing . -~ '

b) Generating monthly bank statements

¢) Computing pi to million decimal places

d) A flight simulator

e) Generating mark statement by University
i) Data acquisition from temperature sensor

'31nﬂhsecond [4+4]
Pr,@,cess P1 P2 P3 P4 P5 -
Burst time 10 1 2 1 2
= Priority 3 1 ' 3 4 -2

R .'f';'_,;Assum,e the processes arrived in the order P1, P2, P3, P4 and P5 all at time 0, prlorlty Ias

‘:'ffh1ghest and 4 as lowest.

W

' handle the situation “while one process is busy updating shared memory, no other process

a) Draw the Gantt chart for FCFS, SJF, Pr101'1ty and Round Robin (Quan‘tum 2)
b) Which algorithm results in the maximum average waiting time?

What is race condition and critical section problem? Explam all possible approaches to

will enter its critical section and cause trouble”. [2+8]
Calculate Hit and Faults using various page replacement algonthm policies. (FIF 0, LRU
Optimal) for the following page sequence (The page frame size is 3) ’ - [2+6]

2‘354257387.

Explain file system layout in detail. What are the major differences between file systern . ER
[6+4]

interfaces and file system implementation?
What are the disadvantages of programmed 1/O? Explained about DMA. What are the
functions of device independent /O software? [2+2+4] -

What is deadlock? State the necessary condmons for deadlock to occur. Give reason, why =
all conditions are necessary. _ ' [10] 7
.Explain the domain-object and ACL. How these mec hamsrns are 1mplemented for
security? [4+4]
~ Write short notes: : |
a) Roles of System Administration 4]
[4]

b) Shell Scripts
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. o S

The figures in the margin indicate Full Marks.

Assume suitable data if necessary. -

Explain operating system as an -extended machine? Dlstmgutsh between Kernel and
Micro-Kernel. Explain the purpose of system call. [243+3]

For the process listed in followmg table, what is the average tumaround tlme using: . [107

(8 FCFS (®) RR (quantum=4) (c) SJF (d) SRT (¢) HRRN.

Process | Arrival Tlme (ms) Processing Tlme (rns) N
A 0 , 3 ’
B 2 ' 6
C 4 4
D 6 . 5
E ' 8 , 2

ie iti:c_alf;.;sect’ion'.f;andt;mutual,;excluslon w1th respect to- multlple—process system.

. Solve producer and-consumer problem: using Semanhore ke SRR S f3+5]

: '"_'What is page. fauh? Consider the followulg page reference string: 1, 2,3,4,2,1, 5 6,2,
1,2,3,7,6,3,2,1, 2, 3,6. How. many page faults would ocour for the FIFO, Optlmal S
%.'LFU and LRU. replacement algonthms havmg five frames‘? Remember all frames are
ef;llmttally empty, 50 your first unique page will costone. fault each v Lt F B! 2-&8] ,

. "5What are the dlfferent methods for allocatmg dlsk space for ﬁle‘? Explam free space sy
-management techniques. = A [2+6] :

Suppose that a disk. drive has 100 cylmders numbered 0 to 99 The drive is currently
serving a request at cylinder 43, and prev1ous request was at cylmder 25. The queue of

pending request, in FIFO order is: o . _ . [10]

86, 70, 13, 74, 48, 9, 22, 50, 30 A v
Starting from the current head position, what is the total distance (in cyhnders) that the

~disk arm moves to satlsfy all pendmg requests for each of the followmg disk soheduhng

algor1thms'7

- a) First-come, First served L
~-b) Shortest Seek Time Flrst

¢) Look

d) C-Scan

€) Scan

What is deadlock? How it occurs? Explain various deadlock avmdance methods WIth

- ‘examples. . ‘ [2+2+6]

.- What are the roles of system administrators for an organization? How can you increase

operating system performance if you are selected as a system admm1strator‘7 o [4+4]
Write short notes on: (any two) . L : - [4+4]

-a) Information security model .

b) Securlty attack
L]

SRR

.

R AT P s S e cam L
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Define Database and DBMS. How DBMS is differed from file system? Explain z-tier

architecture in DBMS. [142+2}

Define Atiributes and explain its type with example.

3. List the entities, attributes and their relationships and draw an ER diagram for the

university database. “ A lecturer, identified by his or her number, name and room number,
is responsible for organizing a number of course modules. Each module has a unique

code and also a name and each module can involve a number of lectures who deliver part’

of it. A module is composed of a series of lectures and because of economic constraints
and common sense, sometimes Jectures on a given topic can be part of more than one
module. A lecture has a time, room and date and is delivered by a lecturer and a lecturer
may deliver more than one lecture. Students, identified by number and name, can attend

14

lectures and a student must be registered for a number of modules. We also store the date

on which the students first registered for that module. Finally, a lecturer acts as a tutor for
2 number of students and each student has only one tutor.”

Consider the employee database Schema.
employee (employee pame, street, city)

works (employee name, company name, salary)
company (company name, city)

manages (employee name, manager name), where the primary keys are underlined. Give
an expréssion in SQL and RA for each of the following queries.

a) Find the names and cities of residence of all employees who work for First Bank
Corporation.

b) Find the names, street addresses, and cities of residence of all employees who work
for First Bank Corporation and earn mote than $10,000 and employee name must not
start with the letter “2”.

¢) Find all employees in the database who do not work for First Bank Corporation.

d) Find all employees in the database who earn more than each employee of Small Bank
Corporation.

¢) Assume that the companies may be located in several cities. Find all companies
located in every city in which Small Bank Corporation is located.

f) Find the company that has the most employees.

(8]
[2x6]




‘.j .‘7 What is the Tole of mdex ln DBMS'7 Explam pnmary mdex and secondary mdex WIth
o ,example What are thc charactenstxcs of B tree : i

5 W’hy non‘nahzatlon is an 1mportant in DBMS'? Explam anomahes in DBMS Wlth

example. In relation R = (A, B, C, D, E). The set of functional dependencies is : (A-—>BC
CD—E,B-D, E——)A) decomposed itinto R1=(A, B, O, R2 (A D, E). Show that
this decomp031t10n isa Iosslcssgom decomposztlon ‘ S 14344

6, ~Explain basic steps of ‘query processing. Transfonn the followmg relahonal algebra
“expression uszng eqmvalenoe rule. Show each step mvolved DR EI [2+6]

mstructor (ID, name, dept name saIary)
teaches (ID course, - id, sec_id, semester ycar)
course (course 1d Utle dept name cred1ts)

nname, title (Udept name,~ MUSIG” A year "2017

(mstructor N (teaches N Hcoum iditle (course))))

sk

“‘8 Explam about the state d1agram of transactlon How do test Conﬂmt Senahzablhty of a’

ScheduleS explamlndetaﬂs with example ERRNPE S [3+5] |
9. What ‘are the' dxfferent types of faﬂure in DBMS‘? Explam shadow page recovery .

: techmque with. eXample : AR Rl [3+5]‘,
© '10. Define transactmn What are the AC‘ID propemes in; DBMS I T R T 5]

‘ 11 Explain D1str1buted Database ",ystem with 1ts type What are dlfferent data fragmuntatmn ) :
' techmques‘? T A e [4+2]
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Define Database system. Explain the four components of Database System. [1+4]
What are an instance and scheme? Explain three schema architecture in DBMS. [2+2]

3. Define the following terms briefly: Attribute and its types, entity, participation constraint,

o

weak entity set. Also construct an E-R diagram for a car insurance company whose
customers own one or more cars each. Each car has associated with it zero to any number
of recorded accidents. Each insurance policy covers one or more Cars, and has one or
more premium payments associated with it. Each payment is for a particular period of

time, and has an associated due date, and the date when the payment was received. [3+5]
4. Consider the relational database as follows: [2x6]
department (dept_name, building, budget)
Course (course_id, title, dept_name, credits)
instructor (ID, name, dept_name, salary)
section (course_id, sec_id, semester, year, building, room_number, time_slot_id)
teaches(ID, course_id.sec_id, semester, year)
student (ID, name, dept_name, total_credit)
a) Wriite an SQL to add a check constraint in semester attribute.[winter, fall, spring,
summer] of table “section”.
b) Write an SQL to find the names of all instructors that have a salary value greater than
that of each instructor in the Computer depariment.
¢) Write an SQL to find the list of the entire department relation in descending order of
budget. If several departments have the same budget, order them in ascending order
by department name. ~
d) Write an SQL to Delete the records of all instructors with salary below the average at
the university. -
€) Write an SQL to update all instructors with salary over 10,00,000 receive a 5 percent
raise, whereas all others receive a 10 percent raise.
) Write a Relation Algebra expression to find the name of student whose department
name and total credit are same as Shyam’s department name and total credit.
5. Explain view with example. How is it different from table? [3+2]
6. What is Decomposition? Briefly explain about 3NF and BCNF with example. Computing

a canonical covering of the given FD. R = (A, B,C) and F={A-BC,B —C, A=B,
AB—C}. ' : [1+3+4]




7. Briefly outline the Quexfy Processing and optimization. Optimize the given query free.  [3+5]

-8, What is secondary mdex” Explam wrth example Expiam ab’Out Dynafriic ha‘shing

techniques in details. e ‘ | T o [2+6]
9. Check whether the given schedulc Sis conﬂlct seriahzable or not. If yes, then determme

all the posmbla senahzed schedules. _ TR [2+6] '
'10. Explain about - Checkpomts with example xplam about lmmedlale-database

modification techmques with example, D O - [345]

11 ‘What is spatial data? How' do 'you store spaual da‘ta ina database‘? What are’ dxfferences |
between object onented and relatmnal database management system‘?‘ e e ot +~2+3]

Aok




| Back - ..
. INSTITUTE OF ENGINEERING | Level | BE | Full Marks | 80
Examination Control Division | Programme | BEL | PassMarks 132
: 2080 Baishakh | Year /Part | 11l /1 | Time |3 hrs.

NN Y

N

UV R

" Subject: - Data Base Management Systems (CT610)
Candidates are requiréd 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.

Distinguish between logical and physical data independence. Define DDL, DML and
DCL with examples.

What is keys and explain different types of keys. “A football club has a name and a
ground and is made up of players. A player can play for only one club and a manager,
represented by his name manages a club. A footballer has a registration number, name
and age. A club manager also buys players. Each club plays against each other club in the
league and matches have a date, venue and score.” Create an ER diagram for above
scenario. ) ‘

Consider the following insurance database.

PERSON (lisenceNO, name, address)

CAR (modelNo, brand, year)

ACCIDENT, (reporNo, date, location)

OWNS (lisénceNo, modelNo)

PARTI_CIPATED‘(lisenceNo, reportNo, damage Amount)

a) Write reiational aigebra expression for the given queries:
(i) Find the Person name and car he/she owns and the car was manufactured on 2010.
(ii) Find the total number of accidents occured on jan 20, 2022 location wise.
(iii) Find the details of accident where the damage amount exceeds 50000.
(iv)Find name of all person who met an accident,

b) Write SQL expression for the given queries:

(i) Find the Person detail whose name starts with ‘A’ and is involved in some
accident.

(i) Find the car details that are involved in accident and calculated more than 40000
as a damage amount. '

(iii) Delete the information of car which is owned by person living in Humla.

(iv) Creat a view named PERSON_REPORT which contains lisenceNO, name and
reportNo as its member and the person’s address is Ktm.

a) Define integrity constraints and domain constraints.

b) What is normalization? Explain the role of function dependency in normalization of
data.

Define query processing with necessary figure. Explain the differences between cost-
based and heuristics based methods of query optimization.

a) What is the difference between ordered indices and hash indices in a database? What
is the advantages of using sparse index?

b) What do you mean by RAID? Explain the types of RAID and mention how to select
an appropriate level of RAID.

[2+3]

[2+8]

[4x2]

[4x2)
[4]

[242]
[3+5]

[4]
[4]




Database-system implementers have paid much more attention to the ACID properties

%k %

than have file-system implementers. Why might this be the cases? (4]
b) Briefly explain two phase locking protocol with an example. [4]

8. a) Explain the purpose of the checkpoint mechanism. How often should checkpoints be
‘performed? [4]

b) What is deferred-database modification technique in context to log based recovery
approach? Explain. ‘ [4]

9. Differentiate between data warehousing and data mining with an example. What are the

types of data fragmentation in distributed databases? Write any four advantages of
distributed database. [3+3+3]
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_ What are the advantages of Database Management System? List roles and responsibilities

of Database Administrator. [3+2]

a) Design an E-R diagram for a company human resource database, “The Company has
a set of branch offices. Each branch office has a set of departments. Each department
has a set of employees, a set of projects. Each employee has a job history, academic

qualification. For each job type, the employee also has a salary history.” 7]
b) What is key attribute? List out the types of keys and explain them briefly. (3]
a) Consider the following relational database model: [4%2]

Product (product_id, pname, price, pdescription)

Customer (customer_id, cname, address, phone)

Purchase (product id, customer_id, quantity, sales_mid)

Salesman (sales_mid, sname, salary)

Write SQL statement for the following:
(i) Create table Purchase (use foreign key)
(i) List name and address of all customers who purchased the product SSD
(iii) Find the name of the product which purchase quantity is maximum
(iv) Increase the salary of all salesman by 5% who have sold at least 10 SSD

b) For the relational database model given in the Question No. 3(a). Write relational
algebraic expression for the following: [4%2]

(i) Display name of the customers who are from Kathmandu and name start with ‘R’.

(ii) List the name of the product purchased by customer ‘Sita’ from the salesman
‘Ram’

(iii) Find the product wise total purchased quantity

(iv) Update the price of all products by 8%

What is Normalization? Why is it important? How can you convert a Unnormalized table

to Third Normal Form? Explain with example. , [1+2+5]
Explain the steps of query processing with examples. Compare cost based evaluation and
heuristic optimization method. [4+4]
What is record organization? Explain the way of file organization. Compare secondary
index and multilevel indexing techniques. [2+2+4]
Define transaction and explain its ACID properties. Define schedule and give proper
examples. What is a serializable schedule? [1+3+2+2]
Define checkpointing with example. How REDO and UNDO operations performed in log
based recovery mechanism? [3+5]
Write short notes on: ‘ ' [3%3]

a) Advantages of object oriented database model
b) Parallel database architecture
¢) Data warehousing
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1. Briefly explain the levels of Data abstraction with suitable diagram. (4]

2. Draw an ER diagram for the mini-case "Centralized Entrance Examination System
(CEES)". The CEES stores student's basic demographic information as well as previous
academic information. It should have capabilities to manage multiple shift/day of
examinations based on the number of applicants. All the questions are of objective types
and there is provision of negative marking for wrong answers. Student's rank is calculated
based on the entrance score and previous academic scores. (8]

3. a) Consider the relational database as follows: [4x2]

Employee (Empnamenm, street, city)

Works (empname, post, cmpname, salary)

Company (cmpname, iocation)

Write relational algebraic expression for

i) Display all the record of employee whose name is J ohn and works for CG
cooperation.

ii) Update the relation company so that all companies in Kathmandu is shifted to
Banepa.

iif) Remove all the records of employee who lives in Banepa.

iv) Write QBE to display all the record of employee whose salary is > = 40000 and
<=90000 and from Kavre.

b) Consider the following relations [4x2]
Course (CID, title, dept_name,credits)
Student(SID, name, dept_name,tot_credits)
Teacher (TID, name, dept_name,salary)
Write SQL ststements to:
i) Create relation student.
ii) Find the titles of courses in the 'Computer Science' department that have 3
credits.
iii) Find the highest salary of any teacher.
iv) Find all the teachers earning the salary more than 60000 from BCT
department.

4. a) Show the Differentiate between 3NF and BCNF with example. (4]

b) Suppose that we decompose the schema R = (A,B,C,D,E) into (A,B,C) and (C,D.E).
Is it lossless decomposition? Does it preserve dependencies? Consider that the

following set F of functional dependencies hold A—BC; CD—E; B—D; E—A [2+2] -
5. Explain basic steps of query processing. Explain about heuristic query optimization with
one example. ' [4+4]

6. Why does RAID level 6 give better data protection than RAID 5? Write pros and cons of
dense index files and sparse index files. [4+4]



-

7. What is recoverable and nonrecoverable schedule? Explain with example. Define
deadlock and explain two approaches to deadlock prevention. Consider the three
transactions Ty, T, and T; and the schedules S; and S, given below. Draw the
serializability (Precedence) graphs for S; and S, and state whether each schedule is

 serializable or not. If a schedule is serilizable, write down the equivalent serial
schedule(s). ) [3+3+3+3]
Ti: nX); n@); wiX);
T n(Z); oY)y wa(Z); woY);
T 1) n(Y); ws(Y);
St n(X); n@; n@); nX); ) wiX); wi(Y); n(Y), wiZ); wy(Y);
S nX) ©@y 6 0@ o) nY); w): waZ); wi(Y); wa(Y);

Briefly explain recovery algorithm for redo and undo phase with checkpoints. [4+4]
9. What are the characteristics of Data Warehouse? Explain the parallel database
architecture with figures, [3+5]

%k
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. Define Schema and explain three schema architectures. [4]

List the entities and their relationships and Draw an ER diagram for the movie database.
Consider a MOVIE database in which data is recorded about the movie industry. The data
requirements are summarized as follows: “Each movie is identified by title and year of
release. Each movie has a length in minutes. Each has a production company and each is
classified under one or more genres (such as horror, action, drama and so forth). Each movie
has one or more directors and one or more actors appear in it. Each movie also has a plot
outline. Finally, each movie has zero or more quotable quotes, each of which is spoken by a
particular actor appearing in the movie. Actors are identified by name and date of birth and
appear in one or more movies. Each actor has a role in the movie. Directors are also identified

by name and date of birth and direct one or more movies. It is possible for a director to act in

a movie (including one that he or she may also direct).Production companies are identified by
name and each has an address. A production company produces one or more movies.” 18]

a) Consider the following relational database model: [2x4]
Employee (eid, ename, email, phone, address)
Department (dept_id, dname, block)
Designation (did, title, salary)
Works (eid, dept_id, did, effective_date)
Write relational algebra expression for the following:
(i) List all the designation title with starting letter ‘M’.
(ii) List the name and id of employees who worked for 10 years in the same department.
(iii)Find the total salary that should be paid by the organization every month.
(iv) List all the employees who are from KTM and works in ADMIN department.

b) For the relational database model given in the Question no.3. Write SQL statements for
the following: ' . , -
(i) List the name, email of all employees from electronics department who have joined
the department in this month. [2x4]
(i) List the name, designation of the employee with their monthly salary.
(iif) List the name of the departments having more than 10 employees.
(iv) Find the highest paying employee’s name for each department.

a) What do you mean by trigger and assertion? (3]
b) What do you mean by multivalued dependency? How it is handled in 4-NF? Demonstrate
with a suitable example. [1+4]

Define query processing and query optimization. Explain the ways of query evaluation with
an example. : ‘ [3+5]
What factors to be taken into account in choosing 2 RAID level? What is index evaluation
metrics, explain? What is primary index, explain its type in details. [2+2+4]
a) Explain the different possible states of database transaction. What is conflict
serializibility? Explain with example. [3+3]
b) Explain various methods of concurrency control mechanism in database transaction. [6]
What is log-based recovery? Explain about immediate-database modification techniques with
example. [2+6]

Why does an organization need data warehouses? Briefly explain on the requirement of data
fragmentation and replication in the context of distributed databases. -— [3+5]

JOSCRRN
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i 1. Why is database system more preferred over file system? Explain briefly. 4]
a) Define total participation with an example. Explain weak entity set with an example.  [2+2]

N

b) A.publishing company produces books on various subject. The books are written by
authors who specializes in one particular subject. The company employs editors who, not
necessarily being specialists in a particular area, each take sole responsibility for editing
one or more book publications. Every book requires some items for publication. These

- items supplied by suppliers. One supplier can supply many items. Shop owner buys books
from the publisher. Shop owner can buy many books but one book can be bought by one :
“shop owner only. Books are uniquely identified by Bookid. Draw ER-diagram for above !
scenario. Use necessary attributes for each entity. . (8] -

3. a) Consider the following relational data model. -

. Salesman(salesman_id, name, commission, city)

Customer(customer_id, cust_name, city, grade, salesman_id)

Order(order_id, Purchase. amt, order_date, customer _id, salesman_id) ‘ !

Write down the SQL query for the following: 7

(i) Find the customer names and the salesman names and city who lives in the same
city. : : o

! 4 ~ (ii) Find the names of all customers along with the salesman who works for them.

’ . . (ifi)Find all the orders by the customers not located in the same cities where their

salesman lives. . ‘ Lo ’ |
} : ~ (iv)Find the total number of orders handled by each salesman along with his/her
§ : o name. ‘ ‘ : ) Co ‘ [4x2]
, b) Consider the following relational database. : 4],

Flights (flight_no, from, to, distance, depart_time, range)

Aircraft(aitcraft_id, aircraft_name, range)

Certified(emp_id, aircraft_d)

Employees(emp_id, ename, salary)

Write the relational algebra expressions for the following:

(i) Find the empids and names of pilots certified for Boeing aircraft. :

(ii) Find the names of aircraft such that all pilots certified to operate them earn more

_ - than 80,000. : _

T (iii)Increase the salary of all employees by 5% who earn less than 100,000.

o (iv)Find the names of pilots who can. operate planes with a range greater than 3,000
miles but are not certified on any Boeing aircrafl. ' '




.,.,.-.._'_..Qo;,,w‘.

e .\O -

a) Explam why nonnahzatmn is necessaryo Explain lNF 2NF, and 3NF with example [3+3]
b) What is the role of functional dependencies in nonnahzatmn? Explam lossy and

lossless decomposition. = v o [2+4)

Explam with diagram about steps involved in query processmg Briefly explain about the
approaches used for query optlmlzatlon [5+3]

a) What is record organization? Explain | primary and secondary indexing with example. [1+3]

b) Explain the dlstmctlon between static and dynamic hashing with approximate .
example. o - [4]

Define transaction and explain various states of a u*ansaétion_ What do you mean by
concurrent execution and describe about two phase locking protocol along with its

limitations? : : o [4H]
Explain the deferred database modlﬁcauon of log based recovery schcmc Explam the |
-steps along with an example. . E | _ | el
Write short notes on: N ‘ , IR o [2x3]

a) Data Warehouse -
b) Remote Backup System

okok
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Explain the layers of abstract in database design. Why physical data independence is
important in data modeling? [2+2]

a)

Draw an ER diagram for an online book store that contains written by authors and
published by the publisher. Also the book is stocked in the warehouse. The store also
maintains record about the selling of books online via shopping basket (shopping
cart), ie. customers purchase the books online via the shopping basket. Books have

" ISBN, price, title and year whereas authors may have url, name, address and email.

Also the publishers name, address, phoneno and url are stored. The customer's name,

- address, email and phone are stored. The warehouse may have code, phoneno and

~Ag

A

: address. Assume other parametery accrodingly. 8]

.-b) Distinguish between degree and cardinality of a relationship in an ER diagram.
Explain generalization in ER diagram with an example. [2+2]

~ Consider the relational model. [7%2]

- Employee (empid, empname, address, title)
 Project (pid, pname, budget, location)
signment(empid, pid, responsibility, duration)

Payment (title, salary)

b)

c)

d)
¢)

f)

2)

a)

Write SQL to count the number of project with duration more than 2 years.

Write SQL.query to find the name of engineers working in ICTC project and earning
salary more than 20K.

Write SQL to update the salary of employees by 5% if salary less than 10k, by 7% if
salary between 10K and 20K and, by 9% if salary greater than 20K.

Write Relational Algebra to find the projects having budget more than S00K.

Write Relational Algebra to list the employees working for more than 10 years in
CAD/CAM project.

Write Relational Algebra to find the name and salary of employees working in
Kathmandu. _

Give an expression in QBE to find the employee name and address who have salary

greater than S0K.

What do you mean by closure of functional dependency? Explain about referential
integrity constants and illustrate with suitable examples. [3+3]

b) Wha is the purpose of Normalization? Explain 3NF and BCNF. [2+4]

Describe the basic steps in query processing. Explain how pipelining can be used to _
imporve query evalution efficiency. o _ [5+3}



b)

What do you mean by hashing and indexing? Differentiate between dense index and
sparse index? [2+2]

What do you mean by RAID? Explain the types of RAID and mention how to select

an appropriate level of RAID? [4]

During execution, a transaction passes through several states until it finally commits
or aborts. Explain all possible sequences of states through which a transaction may

pass. . | ‘ , [5]
Explain the following briefly: ' [2x2]

(i) Two phase locking protocol
(ii) Wait & die scheme for deadlock prevention

B3]

Explain the architecture of remote backup system?

What is Immediate database modification technique in context to log based recovery
approach? Explain, : ‘ [4]

. Write short notes on: ' ' A o ‘ - [2x3)
) | o

Fragmentation in distributed databases.
Object Relational Mapping (ORM)

Rk
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1. Differentiate between schema and instances. What are the dis%ﬁgantages of conventional
~ file system? 4 ) - [4]
2. a) Define data independence and explain its significance. What is importance of
aggregation in ER design? Discuss with an example. ’ [2+2]
"~ b) Draw an E-R diagram for the given case. [8]
‘cappany having a chain of pharmacies wishes. you to design a database for the company.
. Patients are identified by an SSN, and their names, addresses, and ages must be recorded.
... *" Doctors are identified by an SSN. For each docior, the name, speciaily, and years of
' experience must be recorded. Each pharmaceutical company is identified by name and has
@ phone number. For each drug, the trade name and formula must be recorded. Each drug
' is sold by a given pharmaceutical company, and the trade name identifies a drug uniguely
from among the products of that company. Ifa pharmaceutical company i, Jeleted you
need not keep track of its products any longer. Each pharmacy has @ name, address, and
 phone number. Every patient has a primary physician. Every doctor has at least one
patient, Each pharmacy sells several drugs and has a price for each. A drug could be sold
at several pharmacies, and the price could vary from one pharniacy to another. Doctors
prescribe: drugs for patients. 4 doctor could prescribe one or more drugs for several
patients, and a patient could obtain prescriptions from several doctors. Each prescription
has a date and a quantity associated with it. You can assumeé that if a doctor prescribes the
same drug for the same patient nore than once, only the last such Prescription needs to be
stored. Phqnnacewical companies have long-term contracis with pharmacies. 4
pharmaceutz‘cdl company can CONIract with several pharmacies, and a pharmacy can
coritract with several pharmaceutical companies. For eccch contract, you have to siore @
start date, an end date, and the text of the contract. Pharmacies appoint a supervisor for
each contract. There must always be a supervisor for: each contract, but the coniract
supervisor car} ¢hange over the lifetime of the contract.

_3..-Write SQL query. [Consider following relations] S I L] R

Product(Pid, Pname, Price, description)
Customer(Cid, Cname, Address) .
Sells(Pid, Cid, quantity)
a) Retrieve the record of product who were sold to customer id 12.
b) Cresate above table product as indicated.
¢) Findthe product whose sells quantity is maximum.
d) Find the total aumber of customer whose name start with S.



. Explain the basic steps in query processing with diagram? What is pipelining in query

- Write relational algebra. [Consider following relations.] ' [8]

Emp (Eid, Ename, Address, Salary, Dptid)
Depart( Dptid, Dname) '
a) Insert a single record in Emp table.(1 00,'Ram‘,'Balaju‘,10000,5) .
b) Retrieve the record of employee who earns more than 10000 in computer
department. .
¢} Increase the salary of all employee by 10 percent.
d) Delete all the record of employee who are from ELX departmcnt. (Dptid='ELX")

. @) What do you mean by closure of functional dependency? What is a trigger in DBMS?

Is it safe or risky to use triggers? Explain. o [3+3]
b) Define normalization and levels of normalization INF, 2NF and 3NF. Compare the
adyantag; of BCNF over 3NF. ‘ ' [4+2]

evaluation. Explain with an example, | [5+3]
- @) What do you mean by hashing and indexing? Differentiate between dense index and
sparse index? _ v ' [2+2]
b) Write about fixed length record and variable length record organization in DBMS? [4]
2, a)What is trat;s;éction? What are the._ideal_, properties of a‘tra;nsaction? v R |
b)Descans ‘ctvtwé;phéséloc‘:fking prd;iocol"(2PL). o PRI R | [3]
. Define tenfi:fi'Réoovery and ‘Atomicity,,,'fn database. Consider the 'foliowiﬁg log tonfénts
when a crash oceurs, Explain how recovery would be.done for each state. o 244
D Tygae e
-<'I‘§‘,‘*iA,‘IOOO‘,' 950> f<’1‘.,-,fA,ﬁ-~1'OOO,: 950> - <T,, A,'IOQG, 950> -
<T., B, 2000,2050> '<T,, B, 2000, 2050> <T,, B, 2000, 2050>
C | <T, commit> <T, commit>
<T start> <T start> |
<Ty, G, 700, 600> = <T,, C, 700, 600>
‘ <T} commit>
, @ () )
10. Write short notes on: [3+3]

a) Distributed database

b} Remote Backup System
Kk k
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abstraction and explain. [2+2]
2. a) Identify relevant attributes and construct an ER diagram with proper mapping
constraints for a university which has many departments and each- department has
multiple instructors; one among them is the head of the department. An instructor
. belongs to only one department, each department offers muitiple courses, each of
.- which is tanght by a single instructor. A student may enroll for many courses offered
(., by different departments. ’_, v [6]
b”) “Define unary relationship along, with example. How you convert an ER relationship
“ . into relation schema? Explain with examples of different cardinalities. [2+4]
3. a) Consider the following relational data model. [2%4]
‘ > Student (crn, name, address, phone, dob)
“ Course (courseid, cn, duration, fee)
Enroll (enrolled, cname, courseid, enrolldata, completedata)
i) Write the SQL statements required to create the above relations, including
 appropriate versions of all primary and foreign key integrity constraints,
ii) Write an expression in SQL to find crn, names and enroll data of all students who
have taken the course java' (cname) _
jif) Write SQL to find the names and address of all the students who have taken both
course java and linux.
iv) Write an expression in SQL to Create a view 'student_course' having the attributes
crn, name, phone, coursename, enrolldata
b) Consider the following relational database [2x4]

sailor (sailorid, sname, rating, age)
boat (boatid, boatname, color)

‘reserves (sailorid, boafid, date)

Write relatioxial algebra expressions for the following:

i) Find the names of sailor who has reserved boat number 105.

i) Find the names of sailors who have reserved a red boat.

iii) Find the names of all sailor who have reserved either a red boat or a green boat.
iv) Give an expression in QBE to find the sailors name and age who have reserved 2

red boat.



. a) Why do we need normalization? Differentiate primary key and foreign key.'

Differentiate between 3NF and BCNF. , [242+3]
b) Consider the relation Treatment with the schema: Treatment (doctorID, doctorName,
PatientID, diagnosis) and functional dependencies; [5]

doctorID—doctorName and (doctorID, patientID)—diagnosis.
Describe different types of problem that can arise for this relation with records

. Explain with diagram about process of query processing in RDBMS. How are
equivalence rules for relational algebra helpful for query optimization? Explain with

example. , _ [5+3]
. @) Describe about ﬁxed—iength tecord and variable length record along with examples. 4]
' b) Describe B+ tree structure used for indexing. , [4]

. Define transaction and explain various states of a transaction with a transition diagram.
Describe about two phase locking protocol for concurrent transaction along with its

limitations, [4+4]
-~ Write the different types of failures that may occur in system. Differentiate between
- shadow paging and log-based recovery. v o I - [343]
9.i:2) - Write about data warehouse with its components. - e [4]
p . ; .

by Write aEbutSpaﬁaI database. | - 2]
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Deﬁne Da{a Abstraction. Explain its differeﬁt levels with suitable example.. : - o [1+3]
Construct an ER-Diagram for the following NFL database. T
You are given the requirement for a simple database for,the National Football League . .

. (NFL). The NFL has many»teams,' and each team has a name, a city, a coach, a captain

“* and a set of players. Each player belongs to only one team and each player has a name, a
position (such as left wing, mid fielder or a goalkeeper) a skill level, and a set of injury -
cords./A team captain is also a player and a game is played between two teams (referred
“host team and guest team) and has a match date (such as June 11, 2018) and score
uch as 2 to 5). ;

xplain'étmng and weak entity sets along with example. ' [,8+4]

N

3% ‘Consider the following relational schema:

" tblsalesmans id, name, city, commission)
' {blOrders(ord no, preh amt, ord date, cid,sid) -
;_thICustomer(c id, name, city, grade, s id)
~Write SQL query expression to
2) find thosé¢ salesmen with all information whose name containing the 1% character is
N’ and the 4% character is ‘R’ and rests may be any character. '
~b) Find the highest purchase amount on a date 9017-07-17" for each salesman with their
D _

~¢) count the customers with grades above Kathmandu’s average.
d) Increase commission of salesmien by 2% if they are from bumla.

[2x4]

4. Consider the following relational database model

Author(a name, citizenship, birthYear) Book(isbn, title, a name)

Topic(isba, subject) Branch(libname, city)

Instock(isbn. libname, quantity) '

Write relational algebra expressions for the following: : [2x4]

a) Give the cities where each book is held. ‘
b) Give the title and author of each book of whichat least two copies are heldinabranch .~
located in Kathmandu. ’ '
E : ¢) Delete those books that are from author ‘xyz’
‘; : d) List total no. of available books of each subject.




9,

5. a) What is a functlonal dependency? List the various integrity constramts and explain
about the referential integrity along with an example R S T [3+3]
b) Deﬁne INF 2NF and 3NF. Illusnate your answer with suxtable example N o [e}
What is the task of evaluation engine in query processmg? Explain cost based query _
optimization and Heuristic optimization. = * S o B [4+4]
7. a) What is the difference between ordered indices and hash indices in a database? What
is the advantage of using sparse index? o ‘ SRR S 24
b) Write about fixed length record and variable length record orgamzatlon inDBMS? . [4]
8. Explain the possible transaction states in DBMS. Explain the concept of conﬂlct
. searilizability with an example, | . B - [4+4]
‘Explain the idea of log-based recovery. . - . : SR R - 6]
10.a) Explain homogenous and heterogéneous distributed database. e R )

b) Whatis Spatial Database System? ., .. . S )

EE
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Mention the advantages of the DBMS over the file processing system and explain briefly. |
- 2. a) Define discriminator in ER diagram. Explain different keys used in database design.

b) ‘Draw the Emity-Relétibhship Dia{gram (ERD) with appropriate mapping cardinalities
_ for the following scenario. o
A Production company consists of a machining, fabrication and assembly department.

g
[4]

Employees are assigned to different departments. Each department. is managed by a . -

manager. Each employse has at most one recognized skill, but a given skill may be

possessed by several employees. An employee is able to operate a given machine-type

(e.g. lathe, grinder, welding) of each depariment. Some of the employees are paid
" overtime and some of them are paid with daily basis~ According to their designation
© {sg.“mechanie, welder) are supposed to. maintain at Jeast one machine-type of their
_ department. Raw materials are bought from different vendors and fetched to the
a9 machining department. Parts from machining department are fetched to fabrication
 department and so on. Many paris are assembled together to form a product. The final
- products from assembly depariment are stored in the ware house. Products are labeled
- with different specifications (eg, Product_Id, Product_type, MRP, ete). ‘

‘Consider the foliowing relational cata model -
Employee (empid, ename, age, salery} -
Department ( deptid, dname, budget, managerid)

: v\(:’)rks (Q.n.l ida @Pﬂé: hOllfS) . ‘

18]
[2x4]

() Write the SQL statements required to create the above relations, including appropriate ‘

. versions of all primary and foreign key integrity constraints. -
(ii) Write an expression in SQL to find the name of department whose employee earns the
maximum salary. o
(iii)Write SQL to find the name of the employee, department name and the number of
hours they work o
(iv)Write an expression in SQL to give every employee 2 20% raise in salary whose age
is in between 45 to 50 years. :

4. Consider the following relational database

Account (account-number, branch-name, balance)
Branch (branch-name, branch-city, assets)
Customer (cust-name, cust-street, cust-city)

Loan (loan-number, branch-name, amount)
Depositor (cust-name, account-number)
Boirower (cust-name, loan -number)

Write the relational algebra eXpressions, for the following:

[2x4]



(1) Find the names of customers who has loan at “Koteshwor” branch.
(i) Find the largest account balance. ’ , -
(iif)Find the names of all depositors along with. their account number, street and city

address.

- (iv)Give ani expression in QBE to find the customer name, loan number and amount for -
- all customers who have a loan from the “Koteshwor™ branch, ‘

5. 2) What are T riggers? Define Domain constraint and Referential Integrity constraint

with an example.

f1+47

~b) What is the role Functional dependencies in Normalization? Explain trivial and
non-trivial dependencies. Explain BCNF. . : [2+2+43]

6. Explain about the steps involved in query optimization. How is pipelining approach
different from the materialization approach? - : : , - {3+5]

‘states? ;.

<Tystans

<Ty, B 2000, 2050

| @
10. Write short notes on:
a) . Spatial database

Discuss about éequentia} file organization and multi-table clustering file organization,
Explain dense index file and sparse index fife, IR R

T, CATI000, 9508

[4+4]

.Explain ACID properties of a database transaction. Describe how conflict serializability - .
differs from the view seriatizability for concurrent execution of transactions. - - [4H4]
What is the purpose of implementing check points in data recovery mechanism? What
are the recovery.actions performed if filure arises at the end of the given transaction

[2+4]

Uelpstarts
=Ty, A,71000, 550>
<Ty, B, 2000, 20505
- e<Tpoommits.
kT, G, TG, 600

(B

C[3+3]
b) Remote Backup System

Rl
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v Candidates are required to give thexr answers in their own words as far as practmable T T U

v . Attempt All questions. . . l'.f‘f:«f_ Y

v The figures in the margin mdzcate Full Marks. . Fow ""( 7
¥ Assume suztable data if necessary. . ' : L . SRS
i Why is data mdependence unportant in data modelmg’? D1fferent1ate between schema and
: . - "
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' mstances

. ‘Pifferentiate total and pamal partmpatwn
*diagram for the airport database. Be sure to indicate the yarious attributes of each entity.

- Every airplane has 2 registration number and each alrplane is of a spemﬁc model. The
; airport accommodates a number of airplane. models ‘and each model i§.

wnh sultable exampie and draw an ER

identified by a
A number of technician

."modcl number (eg DC-10) and has a capacity and a weight.
- works at the airport. You need to store the name, SSN address,

"'of each technician. Each technician is an expert on’ ‘one or more
expertise may overlap. with that of other technicians. This information about

tochnicians must also” be recorded. Traffic controllers must have an annual mechcal “
: exanunatlon For each traffic controller you must store the data of L}e most recent exam. [4+8}

Consider the followmg relatmnal srhema .

phone number and salary .. :
plane model(s) andhisor -~ . . .

mploycc (Ename street cxty)
Works (Enamv., comp'any namc mlany) _‘ o o L s o

Company com '

: Managcs (Lname manager name), T

‘_f ,a) Wn;te the quenes in Relatlonal Algebra

X i Fmd ail the. empmyces name who work in N\/[B b.mL’

“Find all {hie employee names th lwe in the same city as thmr company is lockate_d;?

.. Find the name and,cny of ﬂmse employees whose salary is greater than 30000 and 8
~ lives in *idm’ ity SR o
- 43) Wn’ce SQL queries for the t’ollowmg

Create Employes asmi kas relation.

,,,,,

with pm:mary key and foreign kcy constramts

| f"‘::_ 4 Fnd the employee name their tﬁmpany name and city name wh1ch ends with ¢ pur

salary is less than 30600. -

e T u iik. lncrease the salary of each empioyecs by 25% whose
a) What do you meéan by funcnonal depcndencxes" Define formaily What is BCNF? “[3+3]
b) What is normal1zat10n‘7 Explam ]NF 2NF 3NF and 4NF. ‘ [2+4]




D) Spatlaldatabase system B S

Explam the basic steps in query processmg Make dlstmctlons between cost based
optimization and heuristic optimization. -

a) What is the use of RAID. storage dcv;ce’r‘ How isa reco d. searched from a sparse
sequential index? : -

i-,b) E'(plam about the remote backup system thh diagram.,

T’a) What are schedules? Describe the concept of view senahzabﬂﬁy for concurrent

execution of transacuon

b} ‘How dvadlocks ame whlle processmg transacﬁom? Explam the deadlock prevention
strategies. . E SRS z’:

Write the different types of faxlures that may oceurs i system D1fferent1ate bemeen

‘shadow paging and Iog-based recovery L ST o

Write short notes on the followmg o

R

i) Distributed database system‘v e : o "

 [4+4]

. {2?+.3J

)

- [2+4]

[2+4] -

(3+3]

8x2]
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Sub]ect _Database Management System » - _ v
v Candidates are required to give their answers in their own oy s A 7) _;ciicable.
; v . Attempt All questions. - A o
v The figures in the margin mdzcate Full Marks. =& ——1 . DA
v Assume suztable data if nece,ssary o e \‘," Rl T
el . N B : . : % \. N _/' ( ;
L. What do you mean by data abstract10n‘7 List the vanous 1evel of data abstractlon and
o "-;-‘bneﬂy explain. : g ) C[1+31
' 2 _ ) What are data models? Explam vanous types of data models : [1+3] |
b). Design an E-R diagram for a database for an alrhnes system The database must keep .
" track of customers an and their reservations; ﬂxghts and their status, seat assignments on
- individual flights and the schedule and routing 'of future flights. Apply all the detebase
de51gn constraints as much as possxble ‘_ 4 - i8]

i .Cons1der the followmg relanonal data model.

iployee(emp&d name, address, manager id) . ‘. /T

VgMS en(enmld gld hours) , ,
e the: relahenai afgebratc expression for the folimmng
names of all employee from computer department '
:thew managef né*ﬁ'ue G T

y "Fmd _e tota! number of préjects from each department alcng
- with, the department name ‘ o

b) Wnte down the SQL quenes for followmg
i) Find the name of emnloyees who works on proj ject wu‘.h the h1ghest budget

u) Create a view with empld name; project title and budget

N ‘“;:_" . .' 12 houts.
SR L4.':“ a) Define functional dependency Explam pamal and transmve functlonal dependency
" with example. :
b) Deﬁne deeompo=1t10n and 1ts desufable propemes Explam 3NF and BCNF

3l

iii) Update the budget. of all pro;ect by 70% where any employee works for more than 7

-]
[3+4]



S..l‘:

3. fWhat is stable storag 7
. a) Descnbe briefl: abol
; b) Explam the differences between homogenous and heterooeneous dlstnbuted database B3]

Defire query pmcessmg Bx piam the Various app:savheﬂ used 1o evaluate any expression

with suitable example. . [2+6]

.. a) What is RAID? Which RAID level would you prefer the best for saia,ty of appncatmn :
and why? (1+3]
b) What is indexing? Why dynamic has‘ﬁn is advantageous over static hashjng?g - [1+3]

a) Define ACID- propertxes of - a transaction. Describe tbe concept of conflict
serializability for concun‘ent execution of transactions. . o [41-4],

b) How two phase lool ing plfqtocol helps in concurrency control? Explain. | _ " _ [4]

xplam the log based recovery mechanism. | o [2#4]
bjéctorienteddatabas’e.' B S PO BNV

*RE
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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.

Why data independence is importance in data modeling? Differentiate between physical
and logical data independence.

Draw an ER-diagram for the following mini-case. What is the difference between strong

“and weak entity sets?

Patients are treated in a single ward by the doctors assigned to them. Healthcare assistants
also attend to the patients; a number of these are associated with each ward. Each patient
is required to take a variety of drugs a certain number of times per day and for varying
lengths of time. The system must record details concerning patient treatment and staff
payment. Some staffs are paid part time and doctors and healthcare assistants work
varying amounts of overtime at varying rates, the system will also need to track what
treatments are required for which patients.

Write relational algebra queries for (a, b, ¢). Write SQL queries for (i, ii, iii)

etrieve the detail of employee with eno, add, dob, phone with highest salary.
) Create above table Emp as indicategl.
i) Find employee who earns more than 50000, works in CS department and name

contains alphabet a.
ii) Increase salary of those employee who earns less than average by 25%

ind total amount spent by ECON department for its employee salary.
*ind total number of post in CS department.

a) "What is lossless decomposition and dependency preservation? Suppose that we
decompose the schema R = (A, B, C, D, E)into (A, B, C) and (C, D, E). Is it lossless
~ - decomposition? Is it dependency preserving?
Consider that the following set F of functional dependencies hold.
A BC :
CD—E
"B—->D
E—>A.

b) What is the importance of normalization? Define BCNF.
Explain the steps involved in query processing. What is the significance of materialized
views?

Write about fixed-length record and variable length record organization DBMS. Define
B+ free structure used for indexing.

Explain different states of a transaction along with: state transition diagram. Explain
conflict Serializability with example. ‘

8. Explain briefly two phase locking protocol for Concurrency Control.

9. Explain in detail the working of log-based recovery method.

10.

Explain the importance of data warehouse in decision making. Write the application areas
of spatial database.
b

4]

[8+4]

(2]
[2]
[2]
[2]
]

g

[3+4]

2431
[6+2]
[4+4]
[4+4]

(4]
[6}

[3+3]






e tainer

o e -

- New Back (2066.& Late

45 TRIBHUVAN UNIVERSITY Exam. iteh)’
- " INSTITUTE OF ENGINEERING: ——| Level — - BB o Full Marks |80 | .
Examination Control Division | Programme BCT | Pass Marks | 32 |
2072 Magh Year/Part | II/1 Time 3 hrs.

BV

W.Subjeci: Database Management System (CT632)

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

v Attempt All questions. , o ' I
v The figures in the margin indicate Full Marks. ' C ST
v+ Assume suitable data if necessary.

—t

What are the drawbacks of file system to store data? ' 4]

4). An information system is to be designed for keeping the records of Universe Cup
Cricket Tournament. There are 10 teams participating in the tournament. Each
country sends 15 players and 4 other members. For players, the runs he scores and the
 number of wickets taken (so far) are to be rerecorded. For non-players, the role-
(manager, coach etc) and the number of years of experience are recorded. Thereare ™~~~ "7
matches scheduled among the teams on several grounds on fixed dates. Each ground
. has fixed seating, capacity and a size. For 38 matches, 11 referees have been assigned.
- Each match will have 3 refries. The performance of every player in every match is10————
' be recorded in terms of runs he scored and wicket he took. Draw E-R model of the )

N

-~ system. . i
. b) . Explain how network data model is different from relation datamodel. T4
3. Consider the following relational scheme: {2x6]

. Account (account pumber, branch_name, balance)

Branch (branch name, branch_city, assets)
. Customer (Customer name, customer_street, customers_city)
Loan (loan number, branch_name, amount)

Depositor (customer name, account number)

Borrower (customer name, loan number) . I

a) Write SQL Query expressions to list all the customers details, branch details and
account details according to account npumber.
'b) Write SQL Query expressions to list the branch name where the average account
balance is more than 50,000. T -
¢) Write SQL Query expressions to increase all accounts with balances over $10,000 by
59, and other accounts receive 6% . _
d) Write a query in SQL to list the branch _cities and total assets where the total assets
" are more than $10,00,000 in the city. _ ' o
¢) Write relational algebra expression to count the number of accounts in each branch.
f) Write relational algebta expression to delete all loans less than $1,000 in amount




T4 Ay What s the advaﬁf_‘agcs’"bf 3NF over BCNF? Suppose that.we—décompose the scheme
‘ - R=(A, B,C) into Rl = (A,B), R2 = (A,C). Show that this decomposition is a lossless
Join decomposition and not dependency preserving if the F = {A->B, B->C}

b) What do yoi; mean by integrity constraints? Explain any four constraints that can be
enforced to database tables. T

Lh

Explain the basic steps in query processing with diagram. What is pipelining in query
evaluation? A '

6. Whatis RAID? Distinguish between dense and sparse indices along'with example.

7. What is ransaction? Explain ACID properties with examples, o

8. Describe the different types of locks wused for concurrency control. Draw the lock
‘compatibility matrix. . : R
9, Explain redo phase and undo phase of log based failure recovery mechanism.

10. What is the significance of object-oriented.databasés? Briefly explain parallel. database
. architectures. | o ' |
' L Aok

[3+4]
[1+4]

[6+2]
[3+5]
[2+6]
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L Subjeci: - Database Management System (C7653)
v Candidates are required to give their answers in their own words as far as practicable.

v Attempt All questions. . , ' R

v The figures in the margin indicate Full Marks.

V' Assume suitable data if necessary.

)

1. What difficulties. would you face if you used file system directly to imp!emer}t a database o
application? What i& phymm! data mdapendence? c T [3+1}

2. Draw a comsiete ER- dxagmm fm‘ the foﬁuwmg x.a.,e

“A Bus Company owns @ number-of busses Each bus is ollocated toa part:cuiar route, a’rhough ’ome'

' 'rouwa nay have severdl busses. Egch route passes thratgh a nurnber of towns, One or more: drivers
o7 aﬁ’cc gied to each stage of 9 route, wh;ch corraspon a’f toa Jjourney through some of “all .of the

: on @ mm‘a Some of the towns heve @ gamae where busses are kept ond each of the buzses

are. zaentrﬁed bw the reg'.stm sion Hiumber and can carry different nurnbers of passengers, smce ‘the

vah;czec vory in size anc Lai be single or &ouh’e—deued Earh route is identified by @ route © rumbar

v ard« .nfan*atnan is: '*va'iauw on the qverage number- of passengers carried per day for, Parh rouv
’ anzr: hve -on @mn;’o,/ee aumber, neme address, and sometimes a telephone mmbez

o

What"is'the.diﬁerence between_jghe‘&egree and cardinzlity of a relationship? . [s+d]
3. Considerthe following relational database mbde!

* Employee(eid, name, gddress, superwsor e:d)
‘Department(dept _id, namej} '
Projectfpid, title, dept_ id)

. Works_ on(e:d id, hours)

Wnte;e'atxona a!gebra expresssons for the following: - S [Xas 8 .-

a} List the name of all emp!oyees xrom Compuuer department a!ong thh thve name ‘g‘f‘thv_eir.

. supervi..or

b_}' Find the name of all empioyecs who work on the “ letwork momtor!ng" pz’cjevct' for more,

than 15 hours.

cj Del ete all pro;ects which be!ona to the ”Einc‘tm,al” department. ‘ o .
d) Find the total nurnbe. of nrojerL fmm each cepartment along Wi ith the department narae.
4. Consider the relational schem% given beii)w. ’ i?. Ka=8]"

- Dmauct { pit pid, namé, pn re, rategory, mai<~:r—c:d) )
_"Pun,hase {buvpr—scn, se;lef-.asn, auunt.w pid) ‘ ey e
“Cornpany {cid, name, stock price, eoutry, DRSSP
Fe uoonﬂsrn name, p}*me %mbm, eftyl.

.--ﬁ

e g T




“lapan”, -

b} Write an 5QL
n produc’c name fr om ali transactions;

¢} Writea query in SO.! to increase the

a) - Write an SQL querv to find the name and price of all pmducts of camera” cakegcry made o

query to create a. wew to expose onfy _the "Buyer'name" Se!lér name.and .

price of all producrs from DELL ccmpany by 5 %.

- d) -Write skeieton tables in QRE

to find the name and phone number of all pﬂ-rsans who

purchased producta of | Lamop category wnth price gre

)

a) Expiam what is raferentfal ;r'tegrity const ramt along wat
Cascadmg actlons in rererentlaz mtegrlty constramts

H
H

A

b) Brzeﬂy exg!am hcw to normalrve a database from un—normai;zed form to 1N 2NF ENF and 4NF?"

ter than 80, 000

h an examp!e? Bneﬂy ‘explain
. . [3+’:'l

- 6]

6. Explam the diffefence between co;t-based and heurlstlcs based me’chods for query opumizatlon :
. How can you optamwe the followi ing query?

Hname, tltle(gdepr hames= ”Musnc" [ It Ibtf' UCtGr N kurse Id, t

7 Wnat is the dl‘ference beuween crdered mdlces anc! hafh

dvczntage of: usinga sparSP index X7

8. Expnam Aucm;csty and L»oiatmn properties ora databace trans

£o7ifl] :hzabdm rfors oncurren‘t;execuuon cF transact'ans

- 10, '%i‘-’i*i're short notes.on the foliaw?'ng

aj ‘Types of distributed databases
b} Data warehousmg

LI P

afth

&

hatisa: RA D?How: WDL [ yoa r.hcose the best P \ID: }evel for yaurdaxabfse: arver?. o

i xp!am the id&a ofa: s%abie,smrc.a 8 E\*mam the ar’chxtec ure of: akrémbie*bagkup;sysfém

itle { rpachcs N course)))

;..daces ina database7 Whatvns the L

act»sr Damrabe thec ce

JI343) _. o

e

£ R . s . e s -
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Sub}ecr - Database Manaoement System (C¥ 2
A

v Candidates are required to give their answers in thexr own wot w m bl
v’ Attempt All questions. N

v The figures in the margin zndzcate Full MarAS ' o o

v Assume suitable data gf rzecessary ; S ‘; s

1. Distinguish 'between' 4 database and a D_BMS. What is the advantage of separatmg ‘the logtcal Jevel .
and physxcal level in database design? o

20 Draw a comp!ete ER—dtagram for the follow:ng case

A lecturer [hawng an. fD name cmc: reont nu'nber) is responsz'bie for orgamsmg  number of course
" modules. Each fnodule has a unique code and-also a name and each module can involve o number of
Iecturers who deliver part of it. A module i is composed of a series of lectures and sometimies fectures’

cturer and a lecturer may dellver more than one lecture. Students,’ tdentlf ed. by :
number ond name, can attend lectures- and a student must be registered for a number of modules.

We 50 store. the date on which. the student first registered for that module. Fma]ly, a lecturer acﬁs ‘

as a ytor fora number of students and eqch student has oniy one tutor.”

Exp

3. Cons:derthe followmg relatxonal databasn modet
e e ...p‘ﬂyee‘e. name o *'ud":ss‘, supm g
. Department(degt id;: name}
'Pro;ect(gr_c_!, title, dept id)
Works_on{eid; gigf, hours)

Write re%atidnalalg‘ebra-expreésiohs'fcrthe‘foll‘owing: o ' o ' Ny '[;.S{4=8]

a} Listthe tttles of aH pro;ects along with the aepartment names.

b} Find the names of all emp!oyees who live in "Kafnmanou” and are. superv:sed by employee
© who also. lives in “Kathmandu”. - : cw

c) Increase the working hours of all empioyees who wcrk in the “Voter registratibnf’ pro}ec’c by_

. 5hrs. : : B L

d) ' Fmd the total nu'nber pf employees |nvo!ved ineach pro Ject aleng w;th the. pro prt txt(e

4, Cons:der the relatlonai schema gtven below. © S [2 X4 = 8]
. ) ;3 . .
; 'Praduct( pid, name, price, category, makercid] - -
. Purchdse {buyer—ssn, -seller-ssn, quantity, pid) - '

: Company {ud nome; sfocic price, country) L o e

--Person(s"z spame, phone number, czty) fone,

[2+2} A

jic can be part of more than one module. A lecture has a time, room and date and is -

generahzatxon and specxahzatlon in ER d|agram a!ong w;th an example7 ' o IR £:! +4] '




i : . .
© -a) Wrrte an SQL query to fi nd the names. of all Japanese compan.es whrch sell produc*s of
' “Computer” category. : '

b) Write an SQL query to create a vrew o expose oniy th*= product rd name, category and , ~';,'. .

“maker country ~
- ¢} Writea query in SQ-. to decrease the stock prrce of all makers of “LCD" category prcdur:ts by. .
1%. o 7

products of ”Automobale eategory

5: a) What are integ
When isit nsky to'us

constramtsiin ) database? Explarn wlth examp!e Wnat isa trrgaer m DBMS7

b} Def’ ine what a functronal dependency is. Exp!arn BCNF interms of functronal dependencres [31'-31_ )

-

6 Explain how a DBMS thooses an appropriate query executson plan for optrmrzed query executnon
Explam the drfference betwnen materrahzatmn and prpnimmg methods for query evaluatron'-’ {5+3]

7. 'a) Explain along wrth an example, haw a database record is snarched using’ a sparse pnmary
- Index? Writethe sl syntax to create an index. - - RTINS C[3+1]
Explam the nodn structure cf £ B+ tree Why is: B+ trea gaod for Indexmg’v‘ {2+2]

. /
]

by b) What do yau mean by serrahzabrhty of'a schedule'-’What c!o \you understanc{ bv granu!arrtv of :
:,Ior:kmg rbr cuncurrency r:ontro!’«’ S o Sy 2‘&2}

' ,'9 Dsstrngurfh between rmmedrate modn‘rcatror: and deferred-mmﬁxfrcatzon in Lhe come\'t of log—
based: daiabase recwery Mihat s, the srgmfrcance of checkpomts ina Ieg? T [4+2}

e A Wrrte shnrt notes on the followzng

’ a) Object-reiatmnal mapping .~ DA ; o Bl v
b) Paralleldatabasearchrtectures S PR - | I

ek

FUn

f E *o f nd the narne and phone number of alt persons: who sold -~

t
i
i
i
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¥ Candidates are required to give theijr answers in their own words as far as practicable.
v Aitempt All questions. ‘ : L

v The figures in the margin indicate Full Marks. -

v Assume suitable data if necessary. .

1. Explain the difference between DDL, DML and DCLVaiong with examples. o {4]

© 2.'Assume that at Pine valley Furniture each product {described by Preduct No., Description, and
Cost) is comprised of at least three components {described by Component No., Description, and Unit
of Measure} and components are used to make one or many products (i.e., must be used in at least '
one product); In addition, assume that components are used to make other components and that
raw materials are also co_nsidered to be components. In both cases of components being used to
make other componenté, we need to keep track of how many components _go into making

something else.

Draw an ER-diagram for this case. Describe what is total participation using an ER-diagram example. |8 + 4}

3';.'¢d:§sider the fallowing relational database model i

- Product ( pid, name, price, category, maker-cid)
purchase {buyer-ssn, seller-ssn, quantity, pid)
. Company (cid, name, stock price, country}
Person({ssn, name, phohe number, city)

Write relational algebra expressions forthe following: f2x4 ]
a} Find the ssn and nome of all people who have purchased products of category “telephone”
b) Listthe pidtand name of all products which is more expensive than $500 and made in China.
¢} Increase the price of all products of “television” category by 10%. ' o
d} List the ssn and name of each seller along with the total quantity of products sold. ' o
4. Consider the relational schema giveh below. - “ ' ' 2% 43
Hotel (Hotel_No, Name, Address)
~ Room {Room No, Hotel No, Type, Price)
Booking {Hotel No, Guest No, Date From, Date_To, Room_No)
Guest {Guest_No, Name, Address)

: a) Write an SQL query to list all guests who have booked rooms at the Himalayan Hotel.
" ‘ ' b} Write an SQL query to create a view to expose only the Hotel No, Guest. No, Room_No and
' Price of the room of all hooked rooms. ‘
) Write a query to offer 59 discount on ali rooms of type “Delux” for the Fverest Hotel.
d) Write skeleton tables in QBE to find the Check-in date and Name of .all guests currently ' ,
pbooked for the Everest Hotel. ' .

1
7



____ ) Explam the necessary conditmn for decomposmg a relat:onai database table i

nto two tab!es Why
is normalization needed? | , : ) [4+4I
. b} Compare 3NF and BCNF normai forms? - [8]
6 Explain the process how a query is evaluated in REBMS systems How are cquivalence rules for

relation algebra helpful for query optimization? Explam with example. [3+5]

- 7. a) Distinguish between dense index and sparse index? What is a secondary index? (3+2]

b) Briefly. explain how variable Iength records are. stored in databases7 : (3]

8 What do you understand by the ACID propemes of transactmns? Explain wnth examples, 18]

: 9 Expfam the functions of Undo and Redo operatlons in a !og -based recovery of database. [6]
10. a) -Briefly explain honzontal and vertn:al fragmentatlon in distributed databases. 3]

b) Write a short note on Data wareh0use and assomated applications.

3]

gk
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1. .Explain‘ the principle of engineering economics. [4]

2. a) Explain the concept of * time value of money’ and “ interest payment schemes” with
suitable examples. [2+21]
b) while you are planning to deposit Rs 5000 in 3-months interval for 4 years in
increasing trend at a 2.5 % growth rate per deposite, a bank enticing you with an
interest rate of 10% pa compounded semi-annually. What will be equivalent equal
annyal deposite of that money? 41
3. a) Machinery costs Rs. 250,000 and has an annual expense of 40,000. Tt will generate a

revenue of Rs.120,000 per year and will have a salvage value of Rs.50,000 after 5
.years. Calculate its conventional B/C ratio and ERR if MARR = reinvestment

rate = 20%. Use AW formulation. [3+3]
b) What are sunk costs? Calculate IRR and show the unrecovered balance diagram in
both tabular and graphical form of the followin cash flows. MARR = 20%. [1+7]
i 3 4 5

«; | EOY To L 2
OE@OWS\G0,00Q_ 10,900J0 | 50,000 | 20,000 | 0
Inflows |0 30,000\40,000110,000 70,000 | 70,000

4. a) Recommend the best project from the following two projects if the study period is 5
years. [6}

Fﬂeﬁt___ A ,_TB ]
Investment | 350,000 500,000

Annual Revenue | 130,000 | 175,000

| Annual Cost 15,000 | 25,000 |
Salvage Value 35,000 | 50,000
Useful life 6 years § years |

b) Define Independent, Contingent and Mutually exclusive project. Three projects are
being considered with the estimated cash flow over 10 years. Recommend which
‘nvestment alternative should be _§%1ected using IRR method? Assume MARR = 10%. [2+8]

e e e oo o e e e i PR A

_Lni‘g@}_n_ygstment 320000 | 250000 720000
Annuat Revenues | 70000 50000 | 120000
tAnnual Expenses | 7000 5000 12000

Salvage Value 40000 | 30000 | 50000 J




. a)

b

Define the terms: "defender, challenger, ESL, AEC and replacement s-trét;egy.

You are going to purchase a new bike éosting Rs 400000 with 12% interest Ioén ﬁbm
2 bank, the market value of the bike is if assumed to be Rs 350000 after its 1 year use

- than decreases by Rs 35000 every year then after, it requires operation and

a)

‘ ‘b)

a) What is depré,ciatioxl?' What are the basic reqﬁiféinents ffo_f 2 .pmpet’cy:tov be
C L[R2+

maintenarnce cost of Rs 65000 for the first year then increases by 20% each year, what
will be the BSL of this bike? ‘ - ST o

What are the different techniques used‘ td assess the riskiness of the projéci parameter.

- Explain with suitable example. : :

Perform sensitivity analysis for given parameters to find the most sensitive parameter

of a project proposal having first cost Rs 50,000 Salvage value of Rs 15,000, Gross

- Revenue of Rs 30,000, O & M of Rs 5,000 and life of 8 years . Take 10% MARR and

use Modified B/C ratio. (i) Investment (if) MARR (i) life span

depreciated? What is a corporate tax?

'b) Cost basis of a machine is Rs.20,000 and the useful life is § years, mee‘,esﬁmt‘ed

salvage value is Rs.4000. Compute: the depreciation ‘schedule and resulting - book
values (i) Double declining balance method and (ii) Sum of years’ digit method.

. Caleculate the average inﬂ‘ation rate for a‘,two-fyear‘ p_ériod: the first yearfs iﬁﬂé‘;ion‘ ‘tate is

4.5%, the second year’s rate is 7.8% and the third year’s rate is 6.5% o1 a base price of
- Rs 100. How deflation method can be differentiated from adjusted "discount method?
Explain with suitable example. L e |

- [3]

7

[41

[8]

[3+3]

[2+2] :
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How an engineer plays an important role in making the economic decisions? Explain. _
Suppose that you are planning to deposit the sum of Rs 10, 000 at the end of each .

°

month for the next 5 years in a bank which gives the interest rate of 12% compounded

quarterly. What will be the maturity of the deposit after 10 years?

A process engineer starts investing his money when he graduates from college. He is
able to afford investing $25,000 a year from the time he graduates in four years until
the end of eight years. He also plans to invest an additional $ 5,000 per year
(increasing by $ 5,000 per year) at the end of the year after he graduates until year

' eight. How much will the process engineer have saved by the end of year eight and

b)

what s its present worth if the interest rate 10% compounding monthly?

The owner of the business company is considering investing Rs 50,00,000 in a new
equipment. He estimates that the cash flows during the first year will be 50,000 but
these will increase by Rs.25,000 per year the next year and each year thereafter. The
equipment is estimated to have 10 years” service life and a net salvage at this time will

be 60,000. The Firm MARR is 12% [3+3+2]

(i) Determine the annual capital cost for the equipment
(ii) Determine the equivalent annual saving (revenues)
(iii) Determine if this a wise investment

Calculate ERR of the project and comment on ifs acceptability if MARR = 20% and
reinvestment rate is 15%.

EQY | NCF,
-150,000
+30,000
+50,000
+60,000
+80,000
-35,006
+45,000

o i je (e IN s [

KFC is in the process of forming a separate business unit that provides crunchy fried
chicken in Birtnagar. Since the meals are prepared in one central location and
distributed by the food delivery throughout the city for its online order. Mr. Harka is
the General manager of this unit, and he wises to choose between two location for the
cost economic delivery service as below perform analysis for infinite study period
with MARR 8%.

Mahindra Chowk, Location | Khanar Location
Initial Cost, I 15 lakhs 22 Lékhs
Annual O and M Cost | 6 lakhs . 9 Lakhs

. Refurbishment Cost 0 . . | 2 Lakhs every 4 years
Trade in value, % of I | 20 | 30 .

Contract period, years | 4 12

4

(4]

(6]

(6]

fo}

e et e



b)Recommend the best project from the following two. projects, Use IRR meﬂm‘dﬂ,, ‘
’MARR=10%‘peryeat. T R

Project LA 1B o
Investment 350,000 | 500,000
| Annual Revenue | 130,000 | 175,000
Annual Cost | 35,000 25,000 _
Salvage Value ,35"000 50,000

| Useful life “Syears- ‘Syéar‘s |

5. a) Write ‘cl‘own the steps for making the replacement decisio;i when pléuming 'horivzon‘ is

"b) An existing asset thét cost $"‘16,000 two years ago“,hasl a market ‘v:'alue of § 1*2,000 ;
today, an expected salvage value of $2,000 at the-end of its remaining usefil life of

 value of $4,000 at the end of jts economic life of three years ; and. annual operating

- aMARR of 11%, g six-year study period, and PW o‘e;;lcula}tidﬁs Tjtq' "decidc Wheth'ei' the

b)

infinite.

SIX .more years, and annual ‘operating - costs of $ 4,000, A new asset ‘under
~consideration as 'a replacement has an initial cost of $10,000, an expected salvage

existing asset shoyld be replaced by the new one, .~

A an economy analyst, héw do you bkplain fthe‘ﬁsk'vand soutce in any investméht?;

Perform the sensitivity analysis of 4 project with folldwing‘césh‘ﬂoivo‘ver.a,range of

£ 30% (with increment of 10%) in (i) Initial investment (i) net annual revenue using

- theFW formulation. Present your result in sensitivity graph, -

b)

- a) Determine the average anmual general inflation rate over fhe project period,

Initial Investment, useful life = 50,00, Annual revenues = 15,5 OO; 'An,'nuai ‘exiaénsé‘s
= 3,000, salvage value = 20% of initial investment, useful life = 5 years, [
MARR =15%. ' > ey 0

is 10 years and the salvage value at the end of its useful life is Rs.1,00,000. Using the

suih-of»thenyear-digits‘(SYD)- method, compuite (i) depreciation cos‘tduring the thmd o
- year, (ii) cumulative depreciation cost through the fifth year and (jif) book value at the

end of sixth year.

If the purchase price of an equipment is Rs 60,000 and its salvage value after 8 years
15 Rs.6,000. Calculate the ‘annual depreciation and the resulting book value of the

* equipment each year. Use the sinking fund method and assume the interest rate is
10% per year. I R T DL SO TR L I e R

Expected

End of Year ‘Cash flow (in Actgél or Current Dtﬂlef) G‘enerél Inﬂatioh Raté 1
0 laso00 ol S e
| lao0 LT
2 |00 : a2y
3 32000 | 55%

- b) Convert the cash flows in actual dollars into equivalent constant dollars with the base

flow? Is this project acceptable? |

year 0. e , LT e
) If the annual inflation-free interest rate is 5%, what is the present worth pf the cash

#k

6]

4]

g
4]

Nova Auto Ltd. has puréhaséd é: car—bainting plant‘ for _Rst(‘)',‘O0,000.\ Its expcbtéd life

[6]

- 8. Consider the foHoWing _project’s after-tax cash' flow and ‘the expcétéd annual general

inflation rate during the project period. - {142+43]
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4]

Explain the roles of engineer in economic decision of any enterprise.

Distinguish between nominal and effective interest rates. You have just purchased 100
shares of ABC company at RS.100 per share, hoping to sell the stock at double the market

price. If the stock price is expected to increase by 20% per year. How long do you wait
_ [2+4]

before selling the stock?
a) Differentiate between Financial and Economic analysis of a Project. 2]

b) Evaluate JRR of the following project and decide whether the project is acceptable or
not? Also draw investment Balance diagram. Use AW formulation for calculation. [81

* Initial investment = Rs. 50,000
Annual Revenue = Rs. 20,000

~ Salvage value = Rs.10,000
Useful life = 6 years
MARR = 10% ~

¢) Calculate both types of BCR of a project with following details. i8]

MARR = 15% |
Initial Investment = Rs. 20,000
Annual income = Rs.2000 at the end of first year and increases by 15 % every year.

Annual expense = Rs. 100 at the beginning of first year and increases by Rs. 50 per

year.
Salvage Value = Rs. 2500

Useful life = 12 years.

. a) Compare repeatability assumption and co-terminated assumption as per their
suitability. ' )

b) Select the best project using IRR method if MARR = 10% and market value at the end

of useful life of each projectis zero.

_"__Projegt__ o

(8]

Initial investment

Annual O and M,
_'__p_s_cful life

e e b e T




. A company is contemplating replacing a machine having a current market value of Rs.
9,000 which decreases each year by Rs.1500 per year. Its operating cost is Rs.3000 for
the first year and increases each year by 800 Rs. Per year for 5 years. The company will
have to pay Rs. 18,000 for the new machine and its market value decreases by 20% per
year over the previous year for five years. The new machine needs Rs.1500 for operation
in the first year and this cost increases by 25 % each year. Find the annual equivalent cost
of both the machines and compute the best replacement strategy if the machine is needed
for 5 years.

. &) Perform sensitivity analysis for (i) MARR (ii) Annual Revenue and (iii) Investment
from given information and identify the most sensitive parameters using sensitivity
plot.

I=Rs 1000000 R=Rs400000 O andM=Rs 100000 Sv=Rs20000
MARR=15% N=7yrs Overhauling at the end of 4" yr = Rs 25000

b) What is break even analysis? How it can per performed for single and mutually
exclusive alternatives? :

. Anasset has installed value of Rs. 60,000 and Salvage value zero. It is classed as 5 years
property. Determine MACRS depreciation schedule. This asset is used for 8 years and
revenue generated is Rs.15,000 first year Rs 25,000 each year thereafter. While annual
operating cost is Rs. 5,000. Calculate After Tax Cash Flow if tax rate is 25 %. Is the
investment of this asset profitable? Check your decision using PW method. Take MARR

[5+5]

[10]

o

= 14%. . [4+6+2]

. Explain the impact of inflation on economic evaluation. Define constant dollar and actual
dollar analysis.

sk

[2+2]
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“Engineers make good decision-makers.” Justify this statement.

2. Compute the equivalent linear growth rupees to make economic equivalence for present
deposit of Rs. 38,281.23 against one-year withdrawals at the end of two months each
(6 number of linearly increased withdrawals in total) with base amount Rs. 5000 at first
(at the end of 2" months) with 12% interest rate compounding quarterly.

. a)

b)

b)

_Explain drawbacks of IRR with examples. Differentiate between financial analysis

and economic analysis.

If a machine will be operated according to varying hours. 1200 hrs in the first year,
2100 hrs in the second year, 1800 hrs in the third year and 1500 hrs in the fourth year.
Compute the annual equivalent saving or cost per machine hour, If the firm’s MARR

is 13% with annual worth of Rs. 7500.

Calculate ERR of the following cash flow MARR = 11%, reinvestment rate 13%.
[ EOY 0 1 2 3 4 5
[ C/F -80,000 | 22,000 | 38,000 45,000 | -17,000 | 48,000

Compute the Imputed Market Value (IMV) for study period 4 years if initial
investment is Rs. 1000 and market value after 8 years is Rs. 200. Take MARR = 10%.

Prepare all possible mutual exclusive combinations for the following properties of
projects A, B, C,DandE.
e Project A and B are mutually exclusive projects.

e Project C and D are mutually exclusive and contingent on acceptance of Project
A.

e Project E is contingent an acceptance of Project D
Select the best project using ERR method. Take MARR = 10% and Reinvestment

rate = 20%.
Project ABC | Project XYZ
Initial investment | Rs. 12,000 Rs. 16,000
Annual revenue Rs. 5,000 Rs. 6,000
Annual expenses Rs. 500 Rs. 600
Useful life 5 years 5 years
‘Salvage value Rs. 2,000 Rs. 2,500

[4]

[6]

[343]

(51
[5]

[4]

“[4]

4]




5. A company is considering the replacement of old machine. If the machine is repaired, it
can be used for 5 more years. It can be sold to the other firm in Rs. 5000. If the machine
is kept it will require an immediate overhaul (renovation) of Rs. 1200 to make it operable
condition. Overhaul charge is not extended for service life. The operation cost is
estimated at Rs. 2000 during first year and these are expected to increase by Rs. 1500 per
year thereafter. Further market values are expected to decline by Rs. 1000 per year. The
new machine cost Rs. 10000 and will have operating costs of Rs. 2000 in the first year,
increasing Rs. 800 per year thereafter. Salvage Value is Rs. 6000 after one year and will
decline by 15% each year. The company requires a rate of return of 15%. Determine

economic life of each option and when the defender should be replaced? - [12]
6. a) Perform Sensitivity Analysis of the following project over a range of + 15% with an
increment of 5% in (i) Initial Investment (ii) Net annual revenue (1) Useful life
(iv) MARR. Use AW formulation. Also draw sensitivity graph and find the order of
sensitivity from high to low. " (8]
Initial investment = Rs. 5,00,000 .
Net annual revenue = Rs. 1,20,000 .
Salvage value = Rs. 80,000
Useful life = 6 years
MARR = 8%
b) Explain with examples, how the project risk is determined using Scenario Analysis? [4]
7. a) Differentiate between tax depreciation and book depreciation. Why recovery period
called as depreciable life. For I = 10,000, N = 5 yrs, SV = 2,000. Calculate
depreciation amount and resultant book value using SOYD method. {24+2+42]
b) If an organization has anriual revenue generation of Rs. 18,000 and operation and
maintenance cost is about Rs. 9000 annually. If cost basis of 5 years project is
Rs. 80,000 then determine after tax cash flow. (Use sinking fund method of
depreciation) use tax rate = 38%. [6]
8. Which project is most feasible? MARR = 12%, general inflation rate is §%. [6]

EOY | CF of Project A (‘000°) in Constant Dollar | CF of Project B (‘000°) in Actual Dollar
0 -800 -1200
1 +300 +600
2 +400 ‘ +400
3 - 4800 +700

Aok
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Define Engineering Economics. Why do engineers need knowledge of economics during
engineering decision making process?

a) How much amount should be deposited at this time if you wish to withdraw an
accumulated fund Rs. 1,87,819.83 after 8 years with 11% annual interest rate.

b) How the compounding frequency affects the real rate of return? Explain with suitable
example.

c) While you are planning to deposit Rs 5000 in 3-months interval for 4 years in
increasing trend at a 2.5% growth rate per deposit, a bank enticing you with an
interest rate of 9.5% pa compounded monthly. What will be your accumulated fund at
the end of your four? :

~a) What is life cycle costing? What are the advantages and disadvantages of IRR method

of calculation? Calculate the value of annual equivalent A, continuing forever, if there
is an annual cash disbursement of Rs. 200, Rs. 400, Rs. 600 and Rs. 400 in year 1,2,3
and 4 respectively and this fixed pattern also repeats forever, interest = 15%.

b) Make an investment decision for the following projects if cost of capital is 10% and
salvage value is Rs. 2000 for both using (1) Conventional BCR method (Use FW) (ii)

Discounted payback period method.
| Year Project A Project B ]
0 -10000 -10000
1 3000 1000
2 3000 3000
3 3000 4000
4 3000 6000

a) Select which project is feasible to invest among other alternatives projects whose cash
flows are as follows: if MARR is 10%. Use IRR method and incremental analysis if

[143]

(2]

(2]

(4]

[4+2]

[5+5]

(6]

necessary.
i Tnvestment of A (Rs) | Investment of B Rs) |
Investment 50,000 1,50,000
Net annual revenue 25,000 70,000
Net annual cost 3,000 2,000
Salvage value 15,000 40,000
Useful life 7 years 7 yeats
Repair and maintenance cost at 3¢ 10,000 15,000
and 5% year




b) A mobile company is taking quotations for purchase, installation and operation of

microwave towers for long period. If MARR is 15% determine the best alternative
project using repeatability assumption.

Project A

Project B

Equipment Cost

6,50,000

5,80,000

Installation

15,00,000

20,00,600

Annual Maintenance

1,00,000

1,25,000

Annual extra charge

0

50,000

Salvage Value

0

0

Useful life

. a) Define economic life, useful life, marginal cost and sunk cost.

40 35

b) A machine brought 5 years ago at Rs. 15,000 has a market value of Rs. 2500 today
and will lose Rs. 1000 in value by next year and Rs. 500 per year thereafter. The
operating cost for the first year is Rs. 8,000 and is estimated to increase by Rs. 1000
annually. Its use will be discontinued in 4 years. A new and improved machinery can
be purchased for Rs. 16,000 and is expected to have annual operating cost of
Rs. 6,000 and economic life of 7 years and it can be sold off at Rs. 1,500 at the end of
its use. Compute replacement evaluation if minimum attractive rate of return is 12%.

. a) What are the different techniques used to assess the riskiness of the project parameter.

Explain with suitable example.

b) Perform sensitivity analysis for given parameters to find the most sensitive parameter
of a project proposal having first cost of Rs. 50,000, salvage value of Rs. 15,000,
Gross revenue of Rs. 30,000, O and M of Rs. 5,000 and life of 8 years. Take 10%
MARR and use modified B/C ratio. (i) Investment (ii) MARR (iii) Life span.

. a) What are the methods that are used in calculating the deprecation in economics?

Explain slinking fund deprecation with example.

b) A construction equipment has initial cost and annual saving per’year are of Rs. 40,000
and 20,000 respectively with depreciate by MARCS method and will have no salvage
value. The useful life of equipment is 5 years. Estimate before and after tax cash flow.
The company pays income tax @ 40%.

- A company is investing in new solar plant with expected cash flow in actual dollars as

follows. If the inflation rate is 5% per year and discount rate is 10%, what is the present
worth of the company in constant dollars?

Period 0 1 2 3 4
Cash flow | -75,000 | 29,000 | 32,800 | 35,700 | 58,000

¥k

6]

[1+1+1+1]

(8]

[4]

(8]

[2+2]'

(8]

[4]



TRIBHUVAN UNIVERSITY

Regular

Exam. i o
~ INSTITUTE OF ENGINEERING BE | FullMarks {80 |
L L] ’ X o ¥ _® T i e
Examination Control Division Programme | BEI | Pass Marks | 32 *i
© 2078 Bhadra Year / Part /1 | Time "1 3hrs. |
Subject: - Engineering Economics. (CE 615) _
v Candidates are required to give their answers in their own words as far as practicable.
3 v Attempt All.questions. ‘ '
! v The figures inthe margin indicate ull Marks.
< Assume suitable data if necessary.

“Engineering Economics prepar

es engineering professionals to take right decision in right

1.
time on behalf of any organization”. Justify the statement with the concept of principles.
L of economics and role of engineer as a decision maker. _ {51
2. a) What is a sinking fund? How such money will you have in your bank account at the
| end of 3 years if you deposit Rs. 500 now and the bank’s interest rate is 6%
compounded quarterly? ' . [1+31
b) M. Jha deposits his annual bonuses into an account that pays 6% interest per year for
. five years. The bonus of first year is Rs. 20000 and increases each year by Rs. 5000.
“* How much amount will he have in his account after 10 years? ' {4}
3. a) Findoutthe both types of B/C ratio using annual worth method. 41
Tnitial Investment 500000 |
: | Annual Revenues 100,000
! Salvage Value 14000
Useful Life 10
i MARR B - 10%
| Annual Costs 30,000 |
| b) Find the IRR and ERR of the following: cash flow. Explain why the values are
| different. MARR = 12%. - . [4+4]
- [EOY T 1 .2 1 3 1| 4 |
’ : l Net Cash flow in Rs. —5?50,000 750,000 | +1,25,000 +3,50,000 '+6,25,0@j
4, a) For different’altemat‘ives hagving different life spans as given below, analyze the _
| alternative projects for 5 years of study period to select best one using FW method. €l
| Alternative Projects ABC | XYZ | KL \
_ Tnvestment (Thousand) 2500 | 3000 | 2800
‘§ o o | Net Annual Revenues (Thousand) 250 300 | 280
L | Life (years) 3 5 7
| ' b) Use a suitable method for evaluating the publié projects having following
information. Use AW formulation. Take MARR = 14%. Choose a best project. LY
[ Alternative Projects Project A Project B e
Initial Investment 40000 45000
‘Revenues 12000 12500
0&M 1500 1450 ‘
Life (yts) 8 8 l
Salyage’ - 5000 e 5000 |




- 5. a) Deﬁne'c‘iefender and challenger and Explain economic service life. R ‘ [1+1+2]

b) A firm has a contract to provxde printing service to IOE for the next 8 years. It can
provide the service using its old printing machine (the current defender) or the newly
brought machine (the challenger). After the contract work neither the old machine nor

~ the new machine will be retained. Considering the annual equivalent costs of the old
machine as follows, what are their economic service life? And What is the best

 strategy? L - [81 .
_ I : Annual equivalent cost Rs
Number ofyear; @) - Old Machme New Machine
1 5,15,000 7,50,000
2 5,10,000 ©6,15,000
3 5,50,000 5,86,000
4 5,96,000 5,83,000
5 -6,44,000 5,90,000

6. a) Find out how sensitive is the project’s Net present worth to changes in (1) invesiment
(ii) useful life (iii) MARR and (iv) net annual revenue, over a range of +40%.

MARR = 10%. . - [8]
Investment : ' 3,00,_000 « ‘
Net annual revenue -1 1,25,000
Salvage value - 30,000
Useful life - 10 yrs
- b) What do you understand by break-even pomt? Explain the componenis and procedure
of decision tree analys1s _ [1+3]

7. A company had an equipment havmg 5 years life span. The cost basm for the machine is
.Rs2,00,000 and salvage value of the equipment is Rs 15,000. Prepare an accountmg bock
- for the machine showmg book values and depreciations of each year usmg follawmg .
methods of charging the depreciation. (2) SOYD (b) DB
Calculate the NPV using after tax cashflow analysis technique. Take annual revenue from.
operation of machine is Rs 95,000 with Rs 7000 annual operation cost throughout 6 years.
Take MARR = 8% and used MACRS method for depreciation charging.  [5+6]

8. How do we measure inflation? Suppose you borrowed Rs 100000 from a bank to buy a
- bike and you have promised to pay Rs. 5500 per month for two years. What is the = .
inflation free interest rate you supposed to pay if average inflation rate s 0.75% per
" month? : [2+4]

sk
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1. What do you mean by engineering economics? List out the principles of Engineering
Economics. _ [1+3]
2. Define time value of money. Calculate effective interest when r = 5% and compounding
is; semi-annually, quarterly, monthly & continuously. [1+3]
3. How much should you deposﬂ at present for monthly draw of Rs. 15 000 throughout 4
years when interest rate is 6% per years? {4}
4. If cash flow at the end of 1% year is Rs. 5,000; find FW using gradient formula taking
MARR - 7% when; Cash flow increases by 10% over 5 years. [2]
5. Evaluzte IRR and ERR if MARR = 10%. Prepare the uncovered investment balance
5 (UIB) diagram. v - ‘ {4+4]
EOY 0 1 2 3 4 5
i : Cash inflow 0 - [$5000 | $5000 | $5000 | $5000 | $5006
; e | Cash outflow | $10000 | $1000 | $1400 | $1800 | $2200 | $2600 . :
6. Evaluate the Discounted Payback period if MARR is 10%. 4]
: EOY 0 1 2 3 4 5 6 .

Cashinflow | 0 | $3000 | $4000 | $5000 | $6000 | $7000 | $8000
Cash outflow | $10000 | $1000 | $900 | $800 | $700 | $600 | $500

(Sténdard Péybaék period is 4 years)

7. ‘Which option would you recommend? :

Option | First Cost | Annual Benefit | Annual Cost | Salvage Value | Useful life
A | $3500 $1900 $600 $500 4 years
B | $5000 $2500 $1300 - §1000 8 years

a) Using the repeatability assumption and the FW formulation if MARR is 10%. [4]
b) Using the co-termination assumption if study peried is 4 years. MARR is 12%. Select
“suitable method and Evaluate, Which method do you prefer and why? - [6]

:
4
H
3
B
L)
&

8. Explain with suitable examples the comparing mutually exclusive, contingent and
independent project in combination. ' " [4]

; 9. Why replacement analysis is necessary in engmeenng economics study? Discuss with an
o example. : (4]




10. Consider the followine cashflow for defender and challenger.

Defender ~ | ~___Challenger
Market Price = R, 50,000 _ Initial Cost = Rs. 75,000
Remaining useful life = 3 years | Useful ife =3 years
Salvage value = R, 12,500 Salvage value = Rs. 30,000 .
L()peration and Maintenance Cost = 40,000 eration and Maintenance Cost = 30,000

Perform the replacement analy'sisbusing the ¢ _hﬂow"‘approach' and é;ﬁ;ibrﬁmity cost
approach.” : B I c ' " [81

11. Explain thé Decision Tree'Analysis” with approbﬁate illuéizaﬁon. : g | _ | - 4]
12. Investigate the Modified BCR (using FW formulation) over a tange of + 30% in initial

Investment, useful life and MARR, of the following project. [8]

Initial investment = $200,000; Salvage value = $25,000; MARR = 12%; Annual Revenue
= $50,000; Annual expenses = $5,000; Useful Jife = 10 years. B ‘ ,
~ Draw also sensitivity diagram and interpret. o | |
“13.A taxpayer wants to use co‘stiﬁg of Rs. 10,000 asset in buéiﬁass that assigned to § years
life. Find:-" IR L R ‘
- 2) Deyréciation’ amount for each year using straight line and'declining balance method
taking salvage value Rs.1500. R \ . ,
b) Rate of depreciation and depreciation amount by MACRS guidciixaf_;, S i e
) After tax cash fiow when annual ‘income is Rs. 3,000 and businesy has #C pay 25%
corporate tax followed by d@g{iniﬁgvbg,lance_‘déprecation. B e R R

[3x4]

14. How do j?ou measure the average m;ﬂatzoh fate?__Ex;j_lain’ ‘with an g:kégnplé; Calpu!ai;ﬁ IRR |

(Inflation free) the following cash flow if inflation rate is 10% peryear L M

EQY | Cash flow in Actual § | L
_1=7,50,000
1320000
_13.57000
13,28,000
12,90,000
—15,80,000

LNk

i
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Explain the role of engineers in Engineering Economic Decisions. {41

What is the time value of money? Suppose that you make the monthly deposits of

Rs. 5,000 each into a bank account that pays an interest rate of 8% compounded weekly

for 5 years. After 5 years, interest raté changes to 6% per year. How much money will
“you have accumulated in this bank account at the end of 8 years? :

3. A éouple is planning for their child's education. They wish to deposit Rs. 10,000 now ina
bank account that gives 12% per year compounded monthly and increase the amount by
Rs. 2,000 each year from the previous year for next 9 years. How much amount they will

NN R Y

[1+4]

" expect at the end of 10 years? [51
. Use IRR to evaluate following project when MARR is 15% per years. 15+11
. : EOY | Cash flow (Rs.
0 -60,000
11 20,000
2 40,0600
3 -40,000
4 50,000
5 70,000

Make also unrecovered balance diagram.

5. Yo'u; 6ollpge is considering to purchase a machine of Rs. 3,00,000 expecting salvage’
value Rs. 50,000 at the end of 10" year. The use.of machine saves Rs. 80,000 per year
when it needs Rs. 20,000 operating cost for each year. Find ' '

(i) Both types of B/C ratio using AW formulation
(ii) Both types of payback periods.

6. Distmgmsh between financial and economic analysis. ' 3]

7. Recommend the best period from the following projects using repeatability assumption.

[343]

. Assumé MARR = 10% per year. v 6]
o Project A B C '
Investment 500,000 | 700,000 | 900,000

Annual Revenue | 175,000 | 250,000 | 325,000
Annual cost 25,000 | 40,000 | 60,000
Salvage Value | 50,000 70,000 | 90,000
| Useful life ‘16 years | 8 years | 10 years




8. Using the IRR method, fecommend the best project from the following Set of murtually

exclusive projects taking 10-year useful life for all alternatives. Assume MARR=10%.  [§]
Project A B | C

Initial Investment 1,80,000 | 1,00,000 | 2,80,000
Annual revenues 53,000 {35,000 |77,000
Salvage Value 18,000 | 10,000 28,000
Annual operating cost | 16,000 | 12,000 28,000

9. Suppose a company is considering purchasing a new machine that would cost $1800 and

operating cost of $300 in the first year. For the remaining years, Operating Cost increases

by 15% over the previous year's Operating Cost. Similarly, the salvage value declines

each year by 20% from the previous year's salvage value. The new machine truck has a

- maximum life of eight years. MARR = 12% before tax. Find the economic service life to
the asset. ‘ ' - (8]

10. Explain the procedure for the replacement analysis when the planning horizon is infinite. [4]

11. Perform sensitivity analysis of the following project over a range 'of +30% in; initial A
investment, net annual revenue, MARR & useful life. Indicate sensitive parameter also.  [5+1]
Initial cost = Rs. 4,00,000 - : o
Amnual revenue = Rs. 1,50,000

- Operating cost = Rs. 30,000

- Salvage value = Rs. 50,000
- Useful life = 7 years /
. MARR =11% per year '
12. A small hydro project has following etimated data.
-Initial investment = Rs. 10.00,000
Energy generated per year = 200MW
Annuai operating cost = Rs. 6,00,000
- Market price of energy = Rs. 4/K Whr
- MARR=10% ,
- Salvage value = Rs. 1,00,000
- Find its break-even point of time.

13. Define thé term book value and salvage value. : ' 2]

14. You pﬁrchased a machine at a cost of Rs. 3,20,000 having useful life of Rs. 8 years. The
estimated salvage value is Rs. 50000. Determine the annual depreciation schedule using
'DDB, SOYD and sinking fund method. Assume i% = 12%, [8]

15. Define inflation. What are its canses? Find rate of inflation per year when price of a
product has increased frotn Rs. 5,00,000 to Rs. 6,30,000 over the period of 3 years. [1+1+2]

Or,
Define Actual dollar and Constant dollar. Calculate NPV if j is 6% and inflation rate is

o
n
(it}

8% of the following cashflow, [1+3]

Year 0 1 2 3
Actual dollar cashflow | -1000 | +500 | +500 | +500

%ok
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Why does an engineer must have the knowledge of economics during decision making process?
List out principles of engineering economics. |

~a) The two cash ﬂow‘transactions shown below are said to be equivalent at 10% interest,
compounded annually. Find the unknown X value which satisfies t&Q equivalence.

) Rs.200

A

[1+3]

{51

0

Tt ] | [ ?

1 2 3 4 5 0 1 2 3 -4

.b) A man in planning to retire in 25 years. He wishes to deposit regular morey every months until

""monthly?

3. &) Explain the limitations of IRR with suitable examples. Compute ERR for 2 project with

following

. .he retires so that he will receive annual payments of Rs. 4,50,000 after the first year of his
" retirement for the next

10 years. How much he deposit if the interest rate is §%, compounded

/ [51

[2+4]

rojected cash flows:

EOY -

0 T |2 3 4 5 6

-~ ["Cash Flows

-3,00,000 | 1,50,000 | 2,00,000 | -1,00,000 { 2,00,000 1,50,000 | -50,000

*Take MARR=12% &=15% (if needed)

" 'b) Explain in brief, the
engineering economic analysis. Assess

absolute and relative measures used under different methodologies of .
the feasibility by computing both types of payback

periods from the following information regarding an engineering project. [2+4)
EOY 0 1 2 3 4 5
Cash Flows | -25,00,000 | 5,20,000 | 12,00,000 12,00,000 | 8,00,000 | 10,00,000
Bank provides a loan for investment @ 16% pa.
4.a) Why incremental analysis is essence during comparative analysis of alternatives using BCR, IRR
and ERR? Ilustrate with the help of example. Compare the following mentioned projects using
IRR method MARR=14%. [2+6]
‘Alternatives | Investment | Gross Revenues 0&M Salvage Value Life Span (years)
Project A 20,00,000 | 8,50,000 3,50,000 15% of First 8
Project B 25,00,000 { 9,00,000 3,50,000 Cost
Project C 40,00,000 | 9,50,000 2,50,000
Project D 35,00,000 | 16,00,000 3,00,000
b) Explain Capitalized Worth Four projects are being considered with the estimated cash flow
—"over 10 years. Recommend which ifivestment alternative should be “selected? Assume
MARR=10%. [2+6]
Project A B C D )
Initial Investment | 320000 250000 | 720000 | 800000
life 5 6 7 g
Annual revenues | 70000 50000 | 120000 | 160000
Salvage Value 40000 | 30000 | 50000 66000
B&C Mutually Exclusive
D Contingent on C
A Contingent on B




5. &) Write down the reasons of replacement of an existing asset, f [4]

b) A chemical plant owns a filter press that was bought 3 years ago for Rs. 30,000. Now it has a
market value of Rs. 9000, 2 life of 5 years, and a salvage value of Rs. 2000 at that time. The
challenger has a cost of Rs, 36,000, a life of 5 years, and estimated market value of Rs, 12,000
after 5 years. § years planning period to be used and the MARR is 15%. The operating and
maintenance cost of the alternatives arc given in the following table:

 End of Year | Defender Challenger
0 : 0 0
1 7,000 | ¢
2 8,000 | 1,000
3 9,000 2,000
4 10,000 3,000
5 11,000 4,000
Should the old filter press be replaced now? Use cashflow approach. ‘ [6]

6. a) A newly establish hat company estimated following data;
Output of hat per annum= 3,00,000 NOS ~

L Expected sales revenue per annum= Rs. 1,50,00,000
i Fixed cost=Rs. 35,00,000

Variable cost=Rs., 66,00,000

i) Find out breakeven level of output -

i) If fixed cost increases to Rs. 40,00,000, find out its effect on breakeven point.
~iti) What should be output if profit desired is Rs. 10,00,000 per year? - [5]

CE Y Perform sensitivity analysis over +25% for the following project on parameters
i) Initial Investment Y ) : : :
il) Annual revenue
iii) Useful life
When 1=10,000 S , e
AR = 4,000 for the 1% year that incteases by 500 thereafter for next 4 years. ,
- MARR=10% per year ‘ ' [7]

a) List out advantages of depreciation. Calculate depreciation amount for each year using
' declining balance and MACRS methods, ' [1+2+3]
1=10,00,000 ' . ' ‘
‘N=5Syears
: 5=2,00,000.
(If applicable) .

b) Define direct tax & indirect tax. Prepare after tax cash flow of a project having following cash 4

b flow details, [2+4]
! Initial cost = 1,00,000
' Useful life = 5 years .
Salvage value = 20,000 o

Annual income = Rs. 20,000 at the end of first year and increases by Rs. 2000/ year

Taxrate=20%

Depreciation method sum of year digit

A 8. Draw the concept of inflation using suitable example. If the real interest rate is given as % and
- general inflation rate as 8%, calculate MARR. Explain meaning of constant dolfar and actual
dollar. | | | g [1+1.5+15]

#okk
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Define opportunity cost. Why engineering economics is considered as important aspect

for making decision for engineers? Explain. ‘ {1+3]
a) A bank is 'starting,its nominal interest rate of 9% p.a and compounding quarterly.
Calculate the effective interest rate (i) a year (ii) a quarter (iii) a month (iv) half year - [4]

b) If you wish to withdraw Rs 2000 at the end of 1*! year and expecting to be increased
by 15% pa then after till end of 8 years, what amount need to be deposited in a bank
right now which has an interest of 15% pa. [4]

a) Find both types of B/C ratio using FW formulation from the following cash flow of a
project. Initial investment = Rs 5,00,000, Revenue = Rs 5,0000 in the first year and
increases by 15000 each year after that, Expenses = 30000 in the first year and
increase by 5% each year aftet that. Salvage value at the end of 8 years = 25000.

0. MARR = 8%. 18]
) Calculate both IRR and ERR. MARR = € = 12%. ' f6]
EOY | NCR -
0 -45,000
1 -4,000
2 +9,000
3 +40,000
4 +60,000
5 +10,000 o
a) Nepalgovernment is planning to invest three irrigation projects. The detail cash flow
estimation are given below (in billion) with MARR = 10% and life of each project is
[6]

20 years.

_ Koshi | Gandaki | Kamali
Initial cost 20,000 |22,000 24,000
Annual benefit | 4,000 4,500 5,000
Annual cost 1,000 1,200 1,400

s ompare mutually exclusive project to invest.

b) Use repeatability assumption to select the best project. [6]
.| Project A | -Project B - -Project C.|- - - - : :

Initial cost 1,00,000 | 2,00,000 | 3,00,000

‘Annual income 25,000 30,000 45,000

- Salvage value 20,000 50,000 70,000

Useful life year 6 10 15
MARR 12%

¢) Define mutually exclusive, independent and contingent prbjects. How much should
you deposit at present that earns 12% interest per year when you can draw Rs 10,000

per month for (i) 50 years (if) Forever

[2+2]




5. Define replacement. Explain the main reasons for replacement. Find economic service
life from the following data, [1+3+8]

Initial cost = Rs 50,000 ,
Operating cost = Rs 10,000 for the ™ year that increases by 15% thereafter
Salvage value = Decreases each year by 20% from previous value

Usefud life = 7 years

MARR = 15% per year

6. Enunciate different methods of analyzing the riskiness of the project. Perform sensitivity
analysis to identify the most sensitive parameter, among considered parameters by
plotting the graph, using IRR. computations for a project having following information
‘over the range of +15% (interval of 5%) for the parameters: (i) Net Annual Revenues (ii)

Salvage Value (iii) Life Span [2+8]
Investment Net Annual Revenues Salvage Value | Life of Project
(Rs) {Rs) (Rs) (Year)
80,000 25,000 10,000 12

7. a) Explain the terms depreciation, corporate {ax, personal income tax and bock value.
~+ Show. the depreciations and book values in each year for an equipment having -
- . iollowing details using MACRS methed. Lo S - [244]

Investment (T) = 25,00,000
Useful life (n) = 7 years

. b) Perform after tax cash flow éma!ysis te. examine the. feasibility of a project having
" investment of Rs 1,00,000 in a machine, with zero-salvage value, 5 vears usefu] life,
‘net annual revenues of Rs 20,000 at the end of first year then after increases by Rs

| 10,000 pa. Use SL depreciation. Tax rate is 25%. ' [6] .
8. Calculate the equivalent present worth of the project from the following cash flow. )
Assume inflation free interest rate as 5% and inflation as 10% respectively. ' 41
. EQY | Cash flow in Actual $
0 -7,50,000
1 3,20,000
2 3,75,000

3 3,28,000

4 2,90,000

5 5,80,000

Fok%k



04  TRIBHUVAN UNIVERSITY Exam. econila¥

INSTITUTE OF ENGINEERING | Level ——TBE | Full Marks | 80
Examination Control Division | Programme BCE, DEL PP | Pass Marks | 32
2074 Bhadra ‘ “Year/Part [ II/11 1 Time 3 hrs.

Subject: - Engineering Economics (CE655) ~ 4 -

[i+3]

v Candidates are required to give their answers in their own words # 7 . " T

v Attempt All questions. ) : : L o N Ty

V' The figures in the margin indicate Full Marks. o

v Assume suitable data if necessary. , T

1. Define term Engineering economy. Explain principles of engineering economy.

2. a) If you make equal monthly deposits of Rs. 5000 into the-bank for 10 years, saving .

accounts that pays interest rate of 6% compounded monthly, what would be. the
‘amount at the end of 15 years? - . e

How much rupees should you deposit now so that you will be able to draw Rs.5000 at

interest rate is 5% per year. - v
] Expléin any two drawbacks of IRR with example. Differentiate between Economic
} analysis and financial analysis. | ' -

"~ b)’ Evaluate the project by using AW formulation of the project at i = 12%.

EOY 0 1 2 3 4 5
Cash flow | -3000 | 800 | 1000 | 1100 1210 | 1464

- 14%.

EOY 0. 1 12 3 4 5
Cashiflow | 100,000 | 25,000 | 40,000 -10,000 | 50,000 | 50,000 ‘

4, a) Choose the ‘best project among these alternatives using IRR, if MARR = 15% and
. study period is 10 years. Salvage value is 20%.

| Project : 1A |B C D

First Cost Rs. 900 | 1500 | 2500 | 4000
Annual Revenue Rs. 150 | 276 | 400 | 925

b) Consider the following two mutually exclusive . alternatives; recommend. the best
alternatives using repeatability assumptions. MARR = 15%

Project X (Rs.) | Project B (Rs.)

.| Initial Cost 100,000 150,000
Annual Cost | 25,000 12,000
Salvage Value | 40000 . 50000

| Useful Life 6 years 10 years

__.the end of this month which. increases.by 2 percent per month for 15 years. Bank .

(4]

| ¢) Calculate the ERR of the following cash flow. MARR = 12%, reinvestment rate =.

t6]

6]

- {16}



. Define defender and challenger and Explain economic service life. Compaﬁy X is going

to purchase a router having initial cost Rs.18,000 having salvage value of Rs.12000 at the =~~~ -

end of first year and decreases by 20% each year then after for remaining useful life.
Annual operation and maintenance cost is Rs. 5000 in first year and increases by Rs.2000

each year. Its useful life is 6 years. Calculate econormc service 11fe of therouter. - [2+2+8] ’

. a) A project costs Rs. 125,000 with annual revenue of Rs. 65,000 and annual cost of

Rs.35,000. SaIvageh value will be 8% of the initial investment. Perform Sensitivity
analysis: usmc ‘PWformulation over a range of +40% in i) Initial  Investment ii)
Annual/ Re'\fenue Jseful Life and iv) MARR. Draw tha sensmvu} dlagram and

ive and least sensitive parameters. o o [6+2]

d breakeven volume. How does mterest rate chanoe aftect g
| [2+2]

. a). Compute the annual depreciation allowances and the resulting book value using the

double declining balance method with Switch over to straight line method.

Cost of asset = Rs. 100,000, Useful Jife = 5 years, Salvage Value 20000 T R ) I

b) A company bought a machine at Rs 25000 which is expected to produce beneﬁt oF

Rs 8000 per year for five years. Its salvage value at the end of five years is Rs 10000, .~

Calculate after tax cashflow if Tax rate is 40% and deprecxatlon is on Smkmg fmd
method. 1=20% | - Co - 18]

;i_,ff.‘j?fDeﬁne mﬂatlon Calculate IRR if MARR~ 12% andzinﬂation rateﬁ.is.IS%.v ‘ AH'::[HE}

M ¥ear 70 T1 T2 T3 f4
| Censtant .Jodar? 6060 | 150012000 12500 | 3000




04  TRIBHUVANUNIVERSITY - | Exam. : _
~ INSTITUTE OF ENGINEERING Level - .- |BE @ Full Marks - | 80
Examination Control Division | Programme | 57" oo " | PassMarks | 32
2075 Baisakh ’ Year/Part |II/I Time | 3 hrs.

Subject: - Engineering Economics (CE655) -

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

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

NSRNRNRN

State and explain principles of engineéring economics. - R . 4]

2. Define time value of money; nominal and effective interest rate: Calculate future sum at
the end of 5™ year when monthly deposit is Rs 6,000 for 3 years that earns 7% interest per

el

- year. - _ [3+3]
~ . 3. a) Make investment decision for the following project by using (i) IRR (ii) B/C (i)
' . Discounted Payback methods. _ » = ' [4+4-+4]

... Initial cost = Rs. 4,00,000

Annual Revenue = Rs. 1,60,000 for the 1** year and decreases by Rs. 10,000 theveafier
. Annual Expenses = Rs. 40,000 for the 1% year and increases by Rs. 5,000 thereafter

_ Salvage value = Rs. 1,00,000

- Lifeyear=8 . ‘ :

s+ MARR = 9% per year

b) What de you mean by financial and economic analysis? Briefly explain the concept of

: lifecyele costing. [2+2]
4. a) Compare following two projects by IRR method when i = 10% per year. 4]
: Tnitial Cost | Annual revenue | Annual cost | Salvage value | life year )
Project A |- 5,00,000 2,060,000 50,000 80,000 7
Project B | 7,00,000 3,00,000 1,00,000 1,50,000 7 _
b) Select the best project by using repeatability assumption when MARR = 13% 4]
— | 1Initial cost | Annual revenue | O and M | Life year | Salvage value
Project X | 4,00,000 - 1,75,000 50,000 4 1,00,000
Project Y | 7,00,000 2,50,000 70,000 6 1,50,000
¢) Define independent and contingent projects. Find Present worth from annual cash
flow series of Rs. 5,000 forever when i = 8% per year. : [1+1+2]

5. What do you mean by replacement analysis and economic service life? What are the
procedures for replacement when planning horizon is infinite and finite? Calculate AECs
from the following information and determine economic service life. : [2+2+2+6]

1=18,000

"N =38 years ‘

O and M = 3,000 for the 1% year and increases by 15% thereafter
S = Decline by 20% each successive year over than previous price
MARR = 12% per year



6. a) ,Expla.in‘the conce’pf of scenari_o and decision ﬁee anaIysvis,..If“ZO watt CFL bulb price
is Rs. 280 and 100 watt filament bulb price is Rs. 30 at market but their lighting
power is equal. Which bulb do you prefer to use in your hdusé.whenkeleckt‘ricity cost is -

Rs. 12 per unit? S - , [6]
b) Perform _s'ensitivity analysis for the following project over range of +£30% in
parameters; (i) Initial investment (ii) Annual revenue (iii) life year - - [6]
o Initial Cost  [Rs.5,00,000 | '
Annual revenue | Rs. 1,20,000
Salvage value - Rs. 80,000 -
Life year 6 year
MARR 10% per year
7. a) Define depreciation, What are the advantages of deprécxatxon concept? Your college
18 considering purchase vehicle of Rs. 4,00,000 that assigned to 5 years useful life and
‘expected salvage value is Rs.1,00,000. Calculate depreciation for each year by using -
declining balance and MACRS, SR T Lo [1+243+3]
b} What do you mean by tax, personal tax ‘and corporate ta;i? Devéiop a model to ,
calculate after tax cash flow. T e R [1+1+142]
8. Whatis inflation? List out the impact of inflation. Calculate the rate of iﬁﬁation‘ when CPI . R
L

. moves from, 100 10 250 over three years. -
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What is norainal and effective int_ereét rate? Evaluate FW ;d;' the end of 10 years with 12% .
interest rate compounded monthly of a cash flow of Rs. 40,000 at the beginning of ‘each

year for 5 years. .

‘a) Use IRR
' unrecoVered balance graph. -

4 5
50,000 | 70,000

method to evaluate following project when MARR is 15% Make also

‘value Rs 50,000 at the end of 10" year. The use of vehicle saves Rs. 80,000 per year-

B ;,: ‘. _'When. it needs Rs.
" ratio by FW formulation (if) both types of payback period.

** ¢) . Distinguish between financial and economic analysis.

. b)A

20,000 operating cost for each year. Find:

(i) Both type of B/C

a) Compare the following two mutually exclusive projects by using (1) Co—texminated

(ii) .Repeatability assumption taking MARR = 8%
~ Project A

Initial cost 1,50,000

1 1 Proj'ect B ‘
2,00,000

90,000 1,00,000

 Annual revenue

Define mutually exclusive,
example.

erating cost 20,000
Life year 4 6
Salvagc value 1,20,000

contingent and indcpeﬁdent projects ‘with suitable'

What are the procedure for replacement analysis when planning horizon is infinite?

Find economic service life from the following information.

Initial cost = Rs 50,000 '

Operation cost = Rs 10,000 for the 1¥ year and increases by 15% thereafter

“Salvage value = Decline each successive year by 20% over previous year.

Useful life = 8 years

" MARR=15%

“Your college is considering to purchase a vehicle of Rs. 3,00,000 expecting salvage -

[4+4]

S N
I

[4+4]



6.

- 0.75% per month.

Explain about the decision tree -analysis. Perform sensitivity analysis of the following

- project over range of +30% at an interval of £10% in (i) Initial Investment (i) Net Annual
proj g _ \

Revenue and (iii) Useful life. Use PW formulation, , _ [2+10]
' Tnitial Investment (Ks) 1,060,000
Net Annual Revenue (Rs) 43,000
Salvage Value (Rs) 15,00
Useful life (years) 6
MARR (%) . 10

rite’down the causes for depreciation of assets. If a machine costing of Rs, 1,/00,0’2)0 is

% purchased by expecting salvage value of Rs 20,000 at the end of 6™ years. Calculate the-

depreciation amount for each years by SOYD and straight line method. o [2+5+5}°

Define constant dollar and": actual dollar amount. Suppose you borrowed Rs.1,20,000 fiom

a bank to buy a bike and you have 'promised to. pay Rs.6000 per month for two years.

What is the inflation free interest rate you are supposed to pay if average inflation rate is .
DR A [4+4]

* &k
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N NN

1. "Knowledge of engineering economics helps in decision making process". TJustify it by

the principles of engineering €Conomics.. _ , 4]
. A person invest a sum of 50,000 in bank at a nominaf interest rate of 18% for 15 years.
' The compounding is monthly. Find maturity amount of the deposit after 15 years. Also =/
briefly explain the importance of time value of money. i [3+31
. Initial investment of a project is Rs. 1,00,000 having useful life is equal to 5 years with no
salvage value. Annual operation and maintenance cost is Rs. 25,000. Annual revenue at
" “the end of first year is Rs. 70,000 and decreases by Rs. 5,000 each year for the remaining
- years. - : / : f6+5+5]
<) Draw U/B diagram : ' ‘ o ‘ |
" iy Evaluate modified BCR using PW formulation. Take salvage value Rs. 10,000
"+ . ii) Evaluate discounted payback pericd. Take standard (cut off) payback period 3 years.
4. a) Select the best proposed using ERR (Take £=25% and MARR = 20%) [4+4]
EOY 0 1 2 3 |4 5 6 |
[Proposal A | -6000 | 2400 | 2800 2900 | 3000 |3000 2458
 Proposal B | -7000 | 1900 3800 | 3700 | 3600 |3600 |33C0 _
b). What do you mean by mutually exclusive, contingent and independent project?
‘Compute” the following projects by using repeatability assumption when MARR is -
- 10%. _ ’ , [2-+6]
Project A B ‘
Tnitial Investment (Rs) | 1,00,000 | 1,50,000
'["Annual Revenue (Rs) | 15,000 20,000
Annual Cost (Rs) - 3,000 4,000
Useful life (Years) 6 8 ‘
‘ Sai\(agg value (Rs) ~ 5,000 110,000 ,
5. Define sunk cost and economic life of an assets. ‘What are the reasons for replacement of
asset. The Annual Equivalent cost of defender and challenger are given in table below.
- What is the best replacement strategies? Use MARR = 12% and planning horizon of the . :
project is 8 years. ’ : [1+1+2+8]
End of Years(n) |1 ~ 12 - |3 4 5 6
(AEC) (Rs) 5300 | 510 5400 | 5600 | 6000 | 6500
1 (AECY(Rs 7200 |1 6000 | 5600 | 5500 {5650 5800




6. a). Consider the following cash flow diagram. Plot changes in present worth o + 20%

and + 30% for the project life. Let MARR = 10%. Assume salvage value =0 [8]

e
FeN

50000

by Asmall hydro project has given following information e - , ' . 4]

Initial investment = Rs. 10,00,000
Energy Generated pér year = 200 MW - o
Annual operating cost = Rs, 6,00,00Q RV
Market price of energy = Rs. 4/KWhr
 Salvage value =Rs. 1,00,000 © -
- “Find lmr‘refd\ aven b c-;im"dftimg i e ;/.;/,.i‘;.p,_ : i
7. a) Jfainachine has following infomati‘on?“ compute the depreciatioh and book value of
‘each yeur by : o ' e
i) SOYD method © -
- i} Sinking fund method L e
. Cost basis Sé.li/age value . life ' MARR
88000 - $2000 l0years  10%

L

b) Explain about the method of "MACRS" depreciation. - ; E B Bl

8. Define inflation. ' What are its causes? Find rate of inflation per year when price of a

- product has increased from Rs. 5,00,000 to Rs. 6,30,000 over the period of 3 years, o [Hiﬂ] -

ke

CT4a]
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Candidates are required to give their answers in their own words as far as praétiCabIe. ‘

v . Attempt All questions. .
"V Thé figures in the margin indicate Full Marks. -
v Assume suitable data if necessary.
1. Explain why the subject of engineering economics is important to Civil Engineer. RO

What is difference between nominal and effective interest rate?

You deposit Rs. 1000 in your bank account. If the bank péys 4% simple interest, how = -
much will you accumulate in your account after 10 years? What if the bank pays . - .

D

~ compound interest? How much of your earnings will be interest on interest? - o [2+4d
3. a&). Calculate IRR from the following cash flow and draw investment balance diagram. | [61
i Year 0 1 2 3 4 5 s
S - [CashFlow | 800 | 250 | 300 | 400 | -150-] 600 }-— |
alculate both types of BCR of a project with following details. MARR = 12% 6]
Initial Inv Annual Income | Annual Cost Useful Life | Salvage Value )
. 100 Rs. 20000 atthe | Rs.3000atthe | 12years | 25000
o . end of first year | end of first year '
and increase by - | and increase by
ot | 5% per year Rs. 500 per year
4. a) Select the best project by ERR method. Take MARR = 10% and £ =20% {6}
«EOY—> | 0 1 2 3 4 5 6 -
e o= PROJECT A | -64,000 | 26,200 | 29,000 | 30,200 131,000 | 31,000 | 26,000 R

| PROJECTB- | 68,000 | -4,000 739,200 | 38,000 | 38,000 | 38,000 | 38,000
PROJECTC | -75,500 | 20,500 | 40,600 | 40,000 39,000 | 39,000 | 32,400

| b) Co-terminating both project at 5 years and select the best project by modified BCR
(using’' AW formulation). Take Salvage Value of each project = 10% of First Cost,
) MARR =15% : "
i PROJECT First Cost | Annual Benefits | Annual O & M Costs Useful Life
A-— -~ Rs. 4,00,000 Rs: 175,000 ~ | - -Rs. 25,000 — 1 6 years
B Rs. 7,00,000 Rs. 250,000 . Rs. 35,000 8 years

5. a) An existing machine has market value of Rs. 10000 and decreases by Rs. 2000 per
year. Its operating cost is Rs. 2500 in year 1 and increases by 20% each year for 4
years. New machine costs Rs. 20000 now and its' market value will decreases by
Rs.20% per year for 4 years. Operating cost is Rs.1500 in first year and increase by
30% each year. Calculate equivalent uniform annual cost of both existing and new
machines. MARR = 15%. Formulate the best replacement strategy if we need the

machine for four years only. [4+4+4]

' b) Define mutuaily exclusive project, independent project and contigent project with
proper combinations. o o (4]

f61



6. aj A company produces an electronics timing switch that is used in .consumer and .
s. The fixed cost and * -

- commercial products made by several other manufacturing fi ' , .
- R L

and sales volume is 15,000 for tﬁis" situation. |
i) Find the breakeven points in terms of number of units
ii) What should be the output if the profit desired is Rs, 50,0007 N
b) Draw sensitivity ‘chart using PW formulation of the following cash informations. It is - 7
desired to evaluate the sensitivity of PWto +30% changeson: ~ - -~ . o181

. 1) Investment =~

[ S
[S¥]

) ‘ii*ﬁii&gé_iiéfdfﬁiiééﬁﬁié.}for_ after tax eeonomic analysis with suitable example. © T

o _6ii§i?i'é‘ri"ﬁ§7t"ﬁéifdﬂﬁ;iﬁéiiﬂf(ﬁﬁnaﬁbh}‘cbmpu'téjt .é:.,anhuait;di;préciatidﬁ and book 40
- wwvalue of each year by (1) SL.method (ii) DB method (iii} SOYD ‘method and vy RN A
i gfuﬂdmethgd* D SRS BTSN g g i e _[1+2+5-Lz]__*_~
<[ Cost basis | _Balvoge Velue | Usefl Life | MARR |~ - ' B
1787660 | ®2000 s |- 10%

. o _1 - Syea N
8. ‘Choose the best project from the following alternatives. - : B 1

> Project . - Machine | Machine
B e — S N 2 R
First Cost: a : 15,00000 | 20,00000 i
Life - Tyears | . 7years :
i Salvage Value A 200000 300000
e ~Annua1_operating. and -maintenance cost 1300000 |..250000 | . . e |
| Assumie an average inflation of 5% for the next five years and interest rate is 15% / year. f

m__H._‘___“..._..m»“_,v._ﬁ...___.__*_..___;ﬁ_.AW e
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v

- v Attempt Al questions.
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v Assume suitable data zf necessary.

Define Engmeermg economlcs Explam any thren principles .of engmeenng e"onomlc

1.
analysis. §1+4§ ‘
2..a) Define nominal and effective interest rates. If you deposit Rs 2000 per month for two . A
years, what will be the amount at the end of five years if bank 1nterest rate 3% in
every six month? o S . [143]
b) Find the value of X if i =10% - S [4]
27 - Bl
b ) Cdsh flowsof & project are as follows: Take MARR = 10% o
EOY—~ 0 ‘ 1 2 ' 3 4 5
. ICashimflow_ | 0 1500,000 ! 560,000 | 620,000 680,060 740,000
Cash outflow | -1000,000 | 100,000 | 200,000 | 300,000 400,000 | 500,000 .
, i) Evaluate both type of payback period (Standard payback period = 3years). [i+2]
wemem - oif) -~ Evaluate- IRR{PW formulation)-using- finear mtcrpolatton and prepare UIB both
in table & diagram. [3+2+2]
¢ Explain the financial and economxc anaiysxs S o I [3]
4. a) Choose the best prOJect among these altematwes using IRR, if MARR = 12% and
study period 10 years. : [6]
Project LA B D E :
First Cost Rs. 2000 | 1500 | 4000 | 3000
Annual Revenue Rs. 390 | 276 925 500
b) Determine both types of B/C ratio for the given project if interest rate is 11%. [7]

Investment = 10000
Annual benefit = 4600

v Annual cost = 3000
Salvage value = 2500
Life of proiect = § years

PR S



when required service life is long. . |
EoL b) An old machine can sell it now for $5,000. If repaired now, can be used for another 6
- years. It will require an immediate $1,200 for overhaul to restore it to operable 7
~rr——— __condition. Future market values,.arcypxpectedggg_':dt:g!jng__’p.y_lj%;e_gph;year:qgjer,_the, B
T previous year's value. Operating costs are estimated at $2,000 during the first year and
these are expected to increase by $1,500 per year thereafter. Determine economic

- 5. 'a) Explain the required assumption. and decision framework for replacement analysis

4]

- service life of this machine, ' _ , | [8]
" 6. Perform sensitivity analysis by IRR using FW formulation (with increment of 10%) over o
- _arange of £30% in (a) useful life and (b) MARR. Take = 10%. ' {8]
PROJECT | First Cost Annual Annual Salvage Value | Useful Life '
‘ | Benefits - | Expenses — | . R S -
A Rs.3,00,000 | Rs.1,50,000 | Rs.25,000 10% of First | 10 years
) h Cost_." ’

7. -a) What aré the purpose of depreciation calculation? Compute the annual depreciation
allowances and the resulting book value using the double declining balance method

_with Switch. over to straight line method. Cost of asset = Rs 1,00,000, Useful life = 5

years, Salvage Value = 20,000, - e IR

. b) A machine is expected to cost Rs. 5,00,000 and. will génerate revenue of Rs 1,50,000
S per year for five years. Its salvage value is-Rs 2,00,000: Calculate after tax cash flow
" and corresponding NPV if tax rate is 30% and depreciation is on sum of year digit

[1+5] <

- method. MARR = 15% | o . 16]
B Ba plain: any two reasons. i‘fOI%'"inﬂ‘aﬁmi’_aﬁd:?fébmjﬁ_”uté{"th‘ "7équiyalént;*‘presemEewmh using - :
- oo deflation method. .. R e M [2+41
EOY> o e s Ty RS L
~ o [Cashinflow .- - 5000‘“56{)”0@&620000 6,80,000 1] 7:40,000 | -
© L Cashoutfiow | -10,00,000 1,00,000 {2,00,000" | 3,00,000 - | 4,00,000 '5,00,000 -
~Given cash flow are in Actual Dollars. Teke f=5% and i = 10% o
Fe— e - — - -
I
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 Analysis. »
9 What is nominal and effective interest rate? Evaluate FW at the end of 15 years with 10%

interest rate compounded monthly of a cash flow of Rs. 50,000 at the beginning of each

~ year for first 10 years.

‘3. Define IRR. Find IRR and ERR of the fol

| Year’ 0 1 -4 3
Cashflow | -50 | -10 | 30 | 40 | 50
W Machine A

Initial Investment Rs. 6000
Annual Benefits Rs. 3000
O&MCost - Rs. 1000
Salvage Value Rs. 1500

I MARR . - 10%

payback period = 3 years)

Evaluate both type of BCR (FW Fo
Evaluate both type of Payback Period. If Use

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

Attempt All questions. .
The figures in the margin indicate F. ull Marks.

Assume suitable data if necessary.

lowing project. MARR = ¢ = 15%.

rmulation). Take Useful life = 10 years.
ful life = 5 years. (Take Standard -

Explain the factors affecting determination of MARR.
Use Repeatability assumption to select the best project from the following three -
projects. | v .
o Project A B - C
Initial Investment 100000 | 200000 | 250000
Annual Expenditure | 2500 20000 15000
Useful Life, Years 3. S 7
Salvage Value 40000 | 50000 | 60000
MARR 14%
Explain about the Sunk Cost, Economic life and reasons for replacement of an asset.

Define Engineering Economics. Write down the principles of Engineering Economic

The Annual Equivalent Cost of defender and challenger are given in the table below.

the project is 8 years.

Fud of year (o) |1 2 3 4 5 6
(AEC), .| 5400 | 5200 | 5500 | 5700 | 6200 | 6600
(AEC)c 7700 | 6200 |. 5700 | 5600 | 5680 | 5900

What is the best replacement strategy? Use MARR = 10%. The planning horizon of

4]

[3+5]
[2+6]

[4] f;

[4]
Mo

6]

[8-+4]



6. a) For the improvement of 2 manufacturing plant, following three alternatives are being

considered. The estimated investments and the corresponding increment in income are
. also.given as below. Draw decision tree diagram of the situation and decide on the -
- best alternative using FW formulation. MARR = 15%. Life of the Project is 6 years. [6]

Alternatives | 1Rvestment  Sales o Amma_d

_ Cost - | Income

, High Success Probability =0.4 | 500000
CA 1000000 Medium Success Probability = 0.5 300000

' Low Success | Probability=0.1" | 125500 |-

High Success -~ | Probability =02 | 400000

B 600000 Medinm Success Probability = 0.5 |. 250000

: . Low Success Probability =0.3 | - 100000

‘ - ’ : High Success Probability =0.5 | 200000

C 400000 | Medium Success | Probability=0.1 | 125000
L _Low Success | - Probability = 0.4 50000 -

b) Pér_fonn sensitivity analysis of

in (i) initial investment and
. sensitivity diagram also.

ch-year by-using de

: sl.g;él@;@d@;byae P

by depreciation?Exp
hre method‘sab-f;depri,e,;iatiani:;caicula?ci

T

(if) MARR us

the following project over a range of 10 to 50 percent -

7

ing PW formul

lain-about.the. causes.of
'hat*:fareaused;commnnly
ecting useful life of 10.years. Calen

ciding balance method

ation. Assume‘SV?‘O.' Draw - . °

161"

o 6v6]

{2+4] |
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v Candidates are required to give their answers in thexr own words as far as pra«,txcable
v Attempt All questions. :
v The figures in the margin zndzbate Full Marks
v Aa.sume suitable data zf necessary. :
1. a) Listout tbe principles of engineering economy. [
'b) Explain the cash flow diagram. : {3]
c) First Cost = $ 80000. SV =10% of First Cost. The general mﬂatzor\ rate = 5% is1
EOY 1 2 3 4 5 1
Net Cash Flow in Actual Dollars | 32000 | 35000 33000 | 29000 | 50000
aluate the PW by deflection method, 1f inflation free interest rate = 10%.
hat wﬂl be the amount at the end of 10 years if you deposit Rs. 5000 per month for
e years continuously if nominal interest rate is 10% compounded quarterly” 31
nd the value of X from the followmg ﬂgure i=10% } - 3]
k 15  20 20 20 20 '15
. T T "‘ “+ 10
“ (1 I T4
-3 4 5@/ 78 9
o x
3. Caloulate both types of BCR USing FW formulation when 181
-& Initjal investment is Rs. 50000; L
. Income is Rs. 10000 at the-end of first year and mcreasmg by 10% per year,
» Annual expenditure is Rs. 2000 at the end of first year and increasing by Rs. 200 per year;
e Useful life is 6 years ' : .
» Salvage value isRs. 20000
e MARR-15% .
4. Use IRR method to sylect the best project. Use MARR - 12%. (Select the best
combination if A, B and C are mutually exclusive.) [8+4]

: A | B C D
Initial Investment (Rs.) 10,000 15,000 27,000 . 20,000
Annual Income (Rs.) 5,000 7,000 12,000 9,000
Useful Life (yrs.) 4 4 4 4
Salvage Value (Rs.) . 2,500 5,000 §,000 10,000
- 15 S 15 15 15

MARR (%) __




5. Annual Equivalent Cést of defender and challenger are given bélow‘: _— A [8]

Defender | Challenger
5380 7700
5203 0184
5469 5756
5844 -~ 5625
6258 5631
6682 5721

Either the defender or challenger is reﬁuired for next 8 years. e

(=AY L2 T IV TUCR T NG g P

Aftér the work, neither the defender nor the challeniger will be retained.
‘ What is the best replacement strategy? \' . » ,
6. ‘What are the sources of risk in engineering projects in N epal? Perform sensitivity analysis
of the following project over a range of £30% in (a) Initial investment, (b) Net Annual
Reyen'qe and (c) Useful Life. Draw also the sensitivity diagram. Use PW formulation. * 8]

Initial Investment (Rs.) [ 5.,50,000 | |
[ Net Annual Revenue (Rs.) -1,50,000
Salvage Value (Rs.) - 80,000

~ . | Useful Life (years) 6
S o MARR ol o10% )
7o) ;:.erOmpute “the- :Bodk’?zf%/,’.alué..-z‘fatzith::; -end-of 3 "Years (BV3) hy “all the. methods - of ‘ .
Flng e dépreciation .e'xce:pf'fl‘i/L'.ﬁ‘&CRS“meth@d;ﬁ;CoM'f.basi_s‘:o"f ama hil?,éi_ivSfRS'.‘,’T:{G,'OQ@} SVi=0, - FOR P
; .;5f’:ffﬂjﬁﬁhlhﬁbmaﬁYﬁaﬁiﬁﬁ5£53==1Q%yv5'1*71'75”v5 .jgf,: “ , f}?‘ ?T[é]”ff
--:b) Evaluate after tax;P'W.'ﬂThé‘?;'costf.:i,basis;vfcir,,a-:méch'ineiﬁi‘szs;:~10;QOO The machine'is =

o inrdyear MACRS ‘vprop'ert;y,;.OVer,‘,,JST:;y;ear;s‘,‘;;itv.,is.:éstimated to:save Rs, 4,500, per yeat.in
' “maintenance costs with aimualcoperatingcost-;being’Rs‘. 1000. It will. be depreciated

by MACRS method. SV = 0. Tax rate = 30%. MARR. = 15%, 8]

- 8. - . : '
: : , B _Machine A |- Machine B.
' - Hitial Investment | ~ Rs. 50000 | - Rs. 35000
| Annual Benefits _ Rs:20000 | -Rs. 15000 R -
0.-& M Cost Rs. 10000 | Rs2000 | - v e
Salvage Value Rs. 15000 Rs. 10000 | -~ ..
| Useful Live ,' 4 years 3 years
R MARR : 12% - _ .
a) Select the best machine by ERR method. Required study period is 5 years. Take -
£=10%. o ‘ S ‘ 8]
b) Evaluate also by capitalized worth method, ' ' T [4]

9 A iachine has a Fixed Cost of Rs. 40,A(“)'O,‘QOO. It has variable cosf Rs. 4_5;000 per unit.
- Find BEP both in volume and value if selling price per unit is R, 60,000. What would be
the effect on profit/loss when fixed cost increase by 10% and selling price decreases by

T 5]
EXPI'ain:the Decision Tree Amalysig e TR
’ : . : o ‘::“»-A-r,--f:f*** ) )

o
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Candidates are required to nge their aAnSwWers in their own words as far as practlcable

. Attempt All questions.
The figures in the margin mdzcate Full Marks

Assume suztable data if necessary..

Scarcnty is an emerging issue in engmeermg ﬁeld How does the study of economics help
to engineers in decision making process? Discuss. . ’ » [51

What is effective and nominal interest rate? Evaluate FW at the end of 10 years with 8%
interest rate compounded continuously of a cash flow of Rs. 500 at the beginning of each

| year for first 5 years. [2-+4]
Iniifal Tnvestment = Rs. 100,000 [6+5+5]
. iSaLvaﬂe Value=10 '
»Annual O&M Cost = Rs. 20,000 -
Us<:fu1 Life'= 5 years :
) Annual Benefit = 60, 000 at the end of first year thereafter decreases by 4,000 gach year
- ,fgf ‘the remaining years. D
a) Draw U/B diagram. : . : e
b Eva“.ua.’:e conventional BCR using PW formulation. Take salvage value = 10,000.
¢) Evaluate Discounted Payback Period. Take standard (cut off) Payback Period =
. 3 years. . _
US"‘ IRR method to select best pro;ect MARR = 12%. o ' [8+4]
| A B | _C D
Tnitial Investment 1100 . | 1500 2750 2000
Annual Income . - 500 700 1200 - 650
Useful Life 4 4 4 .4
Salvage Value 250 500 800 © 1000
MARR : 15% .-
Select the best combination if A, B and C are mutua‘lly exclusive.
Expiain about the reasons for replacement of asset. The Annual Equwalent Cost (AEC) of
the defender and challenger are given in the table below. What is the best replacement ~
strategy? Use MARR = 12%. The planning horizon of the prOJect 1s 8 years. [4+8]
End of Year (n) 1 2 3 4 5 6
(AEC)D 5300 5250 5400 5750 6200 6550
(AEC)c 7700 6150 5700 5600 5675 5800



seeks to determine the most economical height for a new office building which will be
sold after five years. The relevant net annual revenues and net resale values are as given
below, ‘ '

[ Height ]
. " | 4 Floors 5 Floors
First Cost 125,000,000 200,000,000

Annual Revenues | 19,910,000 37,815,000
Net Resale Value - [ 200,000,000 300,000,000

The developer is uncertain about the Interest rate i to use, but is certain that it is in the
range of 5 to 30%. For each building height, find the range of values of i for which that
building height is the most economical. Draw sensitivity diagram to Support your answer.

. An asset has installed value of 45,000. Ss = 0. It is classed as a 5i year property. Determine

approximate MACRS depreciation schedule. Over 6 years it is estimated to generate
revenue of Rs. 23,000 per year with annual operating cost 7300. Required rate of return =

15% affer tax. Tax rate = 40%., Evaluate after tax IRR with annual worth method.

v .;i-%é*annualﬁxelncostvvrequired‘to:,operate:a ,small‘solid‘iwajste“'t‘reannentnplant areprojected
S tobeRsZOOOOO without: considering any future inflation, The best:estimate indicates that .
-~ the-annnal’ inflation free interest'rate T* will be 6% and the general inflation rate, f, will ber -

" 5%. If the plant has the remaining useful life of four years, what is the present equivalent
“rofits fuel costs? Use actual dollar gnalysis. . oo T

O e

6. What are the sources of risk in engineering projects in Nepal? A real-state developer ‘

[4+8] -

[6+6]

e et
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Assume suitable data if necessary.

Explain the roles of engineers in making economic decision with appropriate examples. [4]

N R AN

- a) If you deposit Rs.10000 in a saving account now which gives 10% nominal interest
rate, what will be the amount after 5 years if interest is compounded (i) semi-annually
(1) Monthly : : _ [2]

b) Find the value of P if i=10%. Use gradient formula also. [4]

- Al6 6 6 16
12, A
10 x]\ /]‘ :
0dti 2 34 4] . 5] 6
| g ‘ A :
p=7?
Define equivalent worth and rate of return method. How much rupees should you

deposit now in a bank account that gives 8% interest per year if you wish to draw
Rs:10,000 per month for 10 years? - [2+4]

b) What is the different between financial and economic analysis? Determine both type
% of B/C ratio from the following cashflow. ‘ , , : [2+4]
Initial investment = 3,00,000 o
Annual revenue = 85,000
" Annual costs = 15,000
Salvage value = 20% of initial investment
Useful life = 6 years
MARR = 10%
¢) Compute IRR by using trial and error process of the following project. Determine also
investment decision. ‘ ' [4]
Initial investment = 25,000
Annual revenue = 8,000 .
Salvage value = 5,000
Useful life=>5 years

MARR = 20%
4, a) Select the best proposal using ERR (£=25%, MARR=20%) [4]
ST |EOY 0 1 2 3 4 5 6

Proposal A | -6400 | 2620 | 2900 3020 |3100 | 3100 -| 2600
Proposal B | -7550 | 2050 | 4060 4000|3900 |3900 |3400
b) State and explain about the cases of mutually exclusive, contingent and independent
projects with example. Compare the following projects by using repeatability
assumption when MARR is 12% : [4+4]
Project A B : :

Tmitial investment | 2,00,000 | 3,00,000
| Annual revenue 25,000 30,000
Annual costs 7,000 9,000
Useful life year 6 8
Salvage value 10,000 20,000




5. The new machine costs 10,000 o

MARR = 15%

i) Find the economic service life of this machine (new)
i) AEC of defender is as followings: :

(AEC)

IN 71

2 3 4

[AEC [5380

5203 | 5468 | 5845

‘When should the oid machine be replaced with the new machine.

b) Calculate break-even hours of operati
~ recommended economic pump if it is to b

6. a) Explain decision free Analysis: =+

perating cost 2200 in first year, then increases by 20%
per year. Market value is 6000 after one year and will decline by 15
- ¥years. If required, old machine can work another 3 years. Market val
. Will decline by 25% each year. Immediate overhauling to restore to
costs 1200. Operating costs 2000 in the first year increases by 1500

% each year N = §
ue now is 5000 and
operable condition
per year thereafter.

[8+4]

4

on _‘ per year " to become cost equal and
e operated S hours daily at full load. [8]

[ KHASA Pump_| SARVO Pump

- | Capacity | 100 hp | 100 hp
Purchase cost (Rs.) 175,00,000 | 10,00,000
Tax per year (Rs.) | 10,000 15,000
Maintenance cost per year (Rs.) 7_56,5 00 29,200
Efficiency . : 80% _190%.

| Life year 5 5
© 7 ir| Salvage value 120 % of purchase cost for both
| MARR 20% per year - '
© .. | Electricity cost Rs, 10/kwhr. .

i soyD
ii) Declining balance

7. -2y ;Deéfine: deprecia_tipn;v Whatg:;al-'e -the ;¢aus.es:f9iﬁ'. it If amachlne
- 71,50,000:is purchased by,~,exp§c;t/ing,s’alvage, value Rs.40
.CvaLCulate depreciation amount for each years by - ‘

machine costing of Rs.
000 at the end of 6™ year, - |

e

b) Suppose an equipment purchésed for Rs.I0,00,000. ‘It is expected to generate
income of Rs, 3,50,000 per year during 5 years and corporate income tax rate is

25% per year. Under the recovery periods depreciation are as follows. 6]
[Year [ 1 2 3 [ 4 T s "
| Depreciation amount [ 1,00,000 2,00,000 | 2,00,000 [ 2,00,000 [ 1,00,000

Calculate ATCFs and determine pi‘dﬁtability (IRR) when MARR is 159

method, ’

8. Evaluate the PW of the following project:

Initial investment = R, 1,00,000 ~ in constant dollers )
Annual sales income = Rs, 40,000 — in constant dollers
Annual labour cost = R, 3,000 — in constant dollers
- Annual material X =Rs. 2,000 — in constant dollers
Annual material Y = Rs. 1,000 ~ in constant dollers
Salvage Value = 20% of initial investment - in constant dollers

o by using PW

151

Inflation rate for sales income, labour cost, materials X, material ¥ and salvage value are
5%, 8%, 0%, 6% and 3% respectively for the: project period. Take market interest

- Tate = 20% project life is 4 years.

gk

! . - :
TSI T e e e s W bt el - s
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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.

Why do you need layering? How does P2P works? Explain.

Discuss briefly Delay, Bandwidth and MAC address. Discuss how data or packets goes
through switch to switch in Frame Relay Virtual-circuit network.

What are the services provided by data link layer? How CRC can be used to detect error?
Explain with an example.

Explain the Flooding algorithm with ways to minimize the duplication of packets. Write
down steps for Link State Routing Protocol. _

What is private IP address? Company Allegro hired an IT expert. The expert was given
task to perform logical design of the company with an IP block of 206.100.100.0/24, The
company had 40,20,8,100 and 5 employees in its sales, admin, finance, support and HR
departments respectively. Show how he was able to perform subnetting with minimum IP

wastage.

Discuss how multiplexing and de-multiplexing is achieved in Transport layer with
examples. How is token bucket algorithm better than Leaky bucket in context with packet

loss? Explain.
Why is HTTPS not used for all web traffic? How FTP works? Explain.

How extension header is used in IPV6 ? Explain dual stack transition mechanism from
IPV4 to IPV6.

Draw the block diagram of DES algorithm. Explain RSA with examples.

10. Write short notes on: (Any Two)

a) Deffie Hellman Algorithm
b) PGP

¢) ATM

d) 802.3 CSMA.

*kE

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

[4+4]

[2+6]

[4+4]
[2+6]

[3+5]
[3+5]
[2x4]
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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 datq if necessary.

Discuss Client-Server model and Peer-to-Peer model, Compare TCP/IP model with OS]

reference model. [4+4]

What are the factors to be considered while selecting transmission medja? Explain optical
fiber cable in detail with its advantages and disadvantages. [2-+6]

Compare Flag byte with byte stuffing and bit stuffing in Framing. Detect the error (if any)

‘using CRC, if received frame is 0101 101101 and generator polynomial is 1001. [2+6]

What are the criteria for good routing? Explain the general operation of RIP with timers, [2+6]

- What is the Network address and broadcast address in IPv4 addressing? How do you

assign the sub-net [P addresses to three LANs each 12,5 and 29 ‘COmputersbre‘specti_yﬂerlyfij_m

~ (Assume 202.35,91.32/25). ‘ [2+6]
6. Why do we need a transport layer? Draw the segment of UDP. Compare TCP with UDP. [2+2+4]
7. Draw the architecture of Email Agent. Why is DNS distributive in nature? Explain

iterative query vs recursive query of DNS with examples and diagrams. | [2+6]
8. Discuss any-cast and multi cast addresses in IPv6 with use cases. If there are IPv4

- networks in between two IPv6 endpoints, what type of transition strategies will you

suggest? Explain with examples and diagrams, , [2+6]
9. W’ha,tr’istPSEC?.;:Encrypt the. plain text “ MACHINE” using RSA algorithm, [2+6]
10. Write short notes on(Any Two) [2x4]

‘a) HTTP methods |

b) VPN

¢) IDS.

d) Token bucket Algorithm

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

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

What is data encapsulation? Explain OSI reference model with suitable diagram. [2+6]
Define Throughput and Delay. Compare different types of guided transmission media
with appropriate figures. [2+6]

Explain Selective repeat and Go back N ARQ with example. A bit string
0110111011111111011111110 needs to be transmitted with flag 7E at the data link layer.
What is the string actually transmitted after bit stuffing? [6+2]

Why are different inter-AS and intra-AS protocols used in the internet? Compare and
contrast link state and distance vector routing algorithms. [2+6]

' Désign a network for a company having 5 departments with 60, 42,30,10 and 12 hosts.

Specify the network address, valid host range, broadcast address and subnet mask for

each department from the given address 202.17.11.0/24. _ [10]
What are the differences between TCP and UDP? How do you implement packet
congestion Control for better QOS? [4+4]
What is port address and socket address? Explain working principle of E-mail system

with a proper diagram. [2+6]
What are the features of IPv6 header. Explain the strategies used for transition from Pv4

to IPv6. [3+5]
When can you say your network is compromised? And, how is it caused? How can you

make your network secure using public key cryptography? [2+2-+4]
Write short notes on: (Any Two) [2x3]
a) X25 Network

b) DHCP

¢) ALOHA
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Candidates are required to give their answers in their own words as far as practicable.
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v’ Attempt All questions. _

v The figures in the margin indicate Full Marks.
V' Assume suitable dota if necessary.

1

- Why layering is important? Explain Open System Interconnection (OSI) model and

compare OSI with TCP/IP reference model, [2-+6]

2. What are the factors to be considered while selecting media? Differentiate between
datagram switching and virtual circuit switching approach. - : [2+6]

3. What are the services provided by data link layer? How does CSMA/CA protocol work to
avoid the collision during hidden station problem? Explain with diagram. - [2+4+2]

4. Suppose an ISP has 200, 250, 500 an
B, C and D and need four point-to
required to perform subnetting with
network address, broadcast address, u

location.

5. Define unicast and multicast routin

protocols with example.

6. What is significance of port address? Discuss about different classes of port addresses

g- Compare distance vector and link state routing

d 100 customers in the four different places say, A,
-point links. Provided an IP 10.0.48.0/21, you are
inimum waste of IP, Find out the subnet masks,

sable IP range and unusable IP range for each —
' [10]

[2+6]

defined by JANA. How can traffic congestion controlled by token Bucket method? [1+3+4]

- 7. What is DNS? Explain the worki

IMAP and POP3 protocols.

ng principle of DNS with a proper diagram. Compare

[1+4+3]

| 8. What are the factors that lead to the deployment of IPv6? Explain briefly about the
- process involved in transition of IPv4 to IPvé, - [2+6]

9. What are the properties of secure communication? Encrypt and decrypt the message

“BEIE” using RSA algorithm.
10. Write short notes on; (Any Two)

a) Go back N.ARQ
b) Virtual circuit switching
¢) CRC

[2+6]
[2x3]

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

Attempt AU questions.
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Assume suitable data if necessary.

What are the features of the client/server Architecture? What are headers and trailers and
how do they get added and removed? [4-+4]

What is multiplexing? What are the two approaches of packet switching? [2+6]

3. What is the difference between Error Correcting and Error detection process? A bit string

10.

01111011111011111110 needs to be transmitted at the data link layer what is string
actually transmitted after bit stuffing, if flag pattern is01111110. [5+3]

What is privet IP address space in IPv4? If 1P address is 192.168.20.60/29, find the
maximum subnets, network address, broadcast address and useful hosts per subnets. Also

.. find first subnet and last subnet. [3+5]
What do you mean by autonomous system? Explain how routing loops are prevented in
Distance Vector Routing with examples. [2+6]
Explain the TCP segment structure. Why TCP is known as reliable protocol and also
describe how reliability is provided by TCP? [4+4]
What do you mean by DNS query? Show how mail is transferred over internet. What are
the protocols used on it? [242-+4]
"[Pv4 and IPv6 coexistence" what does this mean? Explain what you mean by address
family translation in IPv4/IPv6 migration process with an appropriate figure. [3+5]
What id pretty Good Privacy (PGP)? How does it provide email security through the use
of Digital Signature? [2+6]

Write short notes on: (Any Two) [2%4]
a) MPLS

b) Delays in Networking
¢) ICMP message type and their significance
d) Instruction Detection System (IDSs) of Fire Walls

#k ok
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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.

Explain OSI reference model with suitable diagram. Differentiate between physical ‘
topology and logical topology. [6+2]
Why the telephone companies developed ISDN? Explain the working principle of ISDN

with its interface and functional group. [2+6]
What are the services provided by Data Link Layer? Explain selective-repeat ARQ and
Go-Back-N ARQ with diagram. [3+5]
Suppose the network 202.70.64.0/24 is subnetted to create 7 subnetworks and an IP

address 202.70.64.167 is assigned to a host computer. Determine the subnet mask,
network address, broadcast address, usable host range and in which subnet the given host

lies. } 3]
5. Define Interior gateway and exterior gateway routing Protocols with examples. How

entries are placed in the routing table? Differentiate between Distance Vector Routing and

Link State Routing. [2--2+4]
6. Write about TCP synchronization with diagram? Compare TCP and UDP. {3+5]
7. Describe how Web caching can reduce the delay in receiving a requested object. Will

Web caching reduce the delay for all objects requested by a user or for only some of the

objects? Why?. | " [8]
8. How is extension header used in [Pv6? What are the three strategies used for transition

from IPv4 to IPv6? , : [8]
9. Explain briefly the desirable properties of secure communication. Explain how Packet
~ filtering firewall works. ‘ [4+4]
10. How does Digital Signature work? Explain different types of firewalls. [3+5]

&bk
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Candidates are requ1red to give the1r answers in their own words as far as practxcable

Attempt AIl questions.
The figures in the margin indicate Full Marks,

Assume suitable data if necessary.

What is computer network? What are the applications of computer networh‘7 Explain the
differences between OSI and TCP/IP reference model. : _ [1+2+5]

Define latency and throughput fora transrmsswn channel? Eyplam the characteristics of twisted pair, B

- coaxial and optical fiber cable . o . [2+6]

What are the different sub—layers of data lmk Iayer'? Explam the funcnons of each sub—layer [2+6]

Suppose you are g1 ven the IP address block of 202.101.8.0124 from your ISP. How can you divide
this IP address for four dlh'&‘"e“lt deartments of your- organization requiring 50, 10, 25, 100 number
ofthosts with minimal- W@..uage of IP addresses in each department? List out the subnet mask

n&work address, broadcast address md Lsable: host addresses for each subnet. . [&]
What is routing? Wbat is Stailc 1d dynam1c routing? D1f°erenuate between distance vector and
.,Imkeo state routing. ‘ . . ‘ , [1+3+4]
What is the i umorauce of aﬂdx essing at transport layer‘? Explam the TCP connection establishment,
dat tmmfe1 and oonneeton tezmmaflon process with necessary dlagra.ms o ' [2+6]
“What is DNS? Why is it used In’cemet system? Explain recu.rswe and 1terat1ve query thh suitable
dwagrams and then‘ applications. . S . [1+245]
What are the advantages of IPv6? How both IPv4 and IPs v6 networks are 1nteroperable‘? Explam {2+61 '
W hat is network secunty‘? Explam the symmetnc key and pubhc key cryptography. ‘ [3+5]
Write short notes on: (Any two) [2x4] -
a) PPP
b) BGP-

- ¢) WEP |

dedkesx
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Candidates are required to give their answers in their own words as far as practlcabln

Attempt AUl questions.
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Assume suitable data if necessary.

What are the reasons for using layered protocol? How the process of data encapsulation -

occurs in transmission mode described by seven layers of OSI model.

What is switching? Compare between Circuit switching and packet switching.

What are the different methods of framing? Explain any one method of framing with
example.

Why do we use dynamic routing? Explain with example how distance vector routing is
used to route the packet and Why count-to-infi mty problem arises and how does it get -

< . solved.
. “What is private IP address? You are gwen an IP address block of 201.40.58. 0/24 Perfcnn

'subnettlng for four departments Wlth equal hosts.

A S B

What are ‘the functions of transport layer? Explain the TCP segment format in deta_il.
What is the function of proxy server? Explain the working of FTP in detail. "
Distinguish between IPv6 and IPv4. Explain about tunneling in IPv6.

What do you mean by cryptography? Encrypt the message "MISCELLANEOUS" using

- RSA algorithm,

10. Why nvtwork security is very important? Explain different types of firewall that can be
- used to sécure the network.

o

[

[3+3]

[3+5]

[2+6]

[2+6]

[2+6]
[3+5]

[2+6]
[4+4]

[2+6]

[2+6]
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1. What are the 1 reasons for usmg layered protocols? Compare OSI reference model and
- TCP/IP model. ) [3+5]
2. Differentiate between wired and wireless media with their benefits and drawbacks
Discuss Packet and Circuit switching concepts with example. {3+5]
- 3. Explain different types of ALOHA Differentiate between Token bus and Token ring
- networks. o [4H
4. What are the factors effectmg the Congestion? Explain the operation of Link State
Rouung Protocol. ' - {3+5]
5. Compare IMAP and SMTP. How 4 request un‘uatea by a HTTP client is served by a
HTTP server? Explain. How HTTPS works? B [3+3+2]
'6‘.A plam Transmission Control Prmocol th its Header F ormate? Compare it with User '
Datagram Protocol. o » : [6+2]
7. Compare the header ﬁeids of IPV6 and IPV4 Explain about the process to §iinplify the
~ writing of addresses of IPV6? - R [4+4]
8. Compare symmetric key encryption method Wlth asymmetnc key encrypuon Describe
- the operation of RSA algorithm. - [3+5]
9. What are digital 51gnatures? Explain - the operation ~of Data Encryption Standard }
| algonthm ' LT o g [2+6]
'10 Write sho*t notes (Any two)y ' R T [4+4]

a) HUB, Switch and Routers

- b) Firewalls and their types

¢) Flow control / Mechamsm of DLL _
dkok
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Artempt All questions. - '
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Assume suitable data if necessary. e

\\ - .
Explain about the designed issues of Computer Network software. Distinguish between
physical channel and phy51ca1 layer. : : [5+3]
What do you mean by switching in commumcatwn‘? Compare Virtual Circuit and
datagram approach with suitable diagram. [2+6]
Why do you think that the issues of media access is very important in data link layer?
Explain about the operation of CSMA/CD. How can you make it more efficient? [3+5]

Institute of Medicine has 4 colleges. They need to be connected in same network. '
Allocate following numbers of IP addresses: 25, 68, 19 and 50 to those colleges by

. - reducing the losses. The IP address provided to you to allocate is: 202.61. 77.0/24. List the
- range -of IP Addresses, their network address bmadcast addresses and corresponding

~ subnetmask. - [8]
What is congestion? What are the techniques for congestion control? Explain TCP three
way handshaking process. , : e [1+3+4]
Differentiate following pomts in the context of layers of TCP/IP. o [3+2.5+2.5]

a) SMTP and IMAP
b) HTTP and DNS
c) Port and socket

Why metwork layer is the key layer in OSI reference model? Describe the working

principle of OSPF routing protocol. [2+6]
Explain IPV6 with its frame format. What methods are used so that IPV6 and IPV4
networks are 1qferopf=rab1e‘7 , [4+4]
List the properties of secure communication. Encrypt and decrypt “BEX” using RSA
algorithm. , [8]
Write short notes on: (Any Two) : , [2x4]

a) Medium Access Sub layer
b) DNS Queries
c) Firewalls
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Assume suz‘table data if necessary_.-

-

Explam the unportance of layered archltecture of computer networkmU Explam the

vﬁmctmn of following devices in bnef - L . [4+6]
i) Bndge S e -
111) Router . *™ s S : :
. A frame having size of 100 blts is transmltted through a channel havmg capamty of 700 '
KB/Sec. Calculate the percentage of idleness of thie channel assuming the round trip time ¢
-ofithe charmel to be 20 ms. Is the channel efﬁc1ent‘7 What 1s your recommendatlon
3. _;Explam rIDLC wﬂ:h its frame format: E‘{piam the Lauit tolerance mecqamsm of :1ber |
A"Q»Dlstnbuted Data Interface : o
'.‘f'j’What are the mechanisms adapted for thlmlzatmn of uses/ of P addre::s Ex plam with
. yeur exa:mple the use of sub-nettmfr s]:&owmcr network address broadc st address and sub-- @
+-netmask. K B : S : ' {44—6}' N
5. What is socket? Explam connectmn management of TCP - RN .'ffl+7]'; o
" ."f"’What is. the dlfference between POP and IMAP" Explam DNS‘ servers and 1ts query o
. Why the world has dec1ded to mlgrate ‘eo néw internet addressmg scheme IPV6? Wthh
method do you suggest for the mJgratloré of IPv4 to IPv6-and Why'/‘ o ‘ : ‘ r3+5]
. 8. What ‘are the propertxes of sectire commumca’uon? Encrypt and Decrypt "O[E" message 4 -
. usingRSA algorithm. : : - [3+7]
. Write short notes on: (any two) [4x2]

) 1) Token Bucket algorithin =~ -~
'ii) E; Telephone Hierarchy o
iif) Distance vectorrouting - . ;. . . -

RPN

[-‘4%;41"' o
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Jood

6. Define UDP Wlth itsj head'é: structure. Explain the leaky Bucket algorithm for traffic

v Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions. - S
v The figures in the margin indicate E. wll Marks.
v Assume suitable data if necessary.

How the client-server rmodel works? Differeﬂtiéte it with peer-’to—péer‘network with

~ advantages and disadvantages. S S ' [3+5]
9. List guided and unguided media used in computer network. Explain Ethernet cable

standards. I o - [2+6]

3. What is PPP? Explain fault tolerance mechanism of FDDL . ‘ - e}

4. What is the importance of routing in computer networking? Explaiﬁ how distance vector
" routing algorithm operates dynamically? What is'its problem? - . - . [2+6+2]

-“What is physical address? You are given the IP address block 201.40.58.0/24. Design the -

B '-f:'“"suﬁnefffor 49, 27,-1145 hosts group so ‘that; TP address wastage is minimum. Find subnet
~ “mask, network ID, broadcast 1D, assigned IP-and unassigned IP range in each department. [2+6]

- shaping. /
.7 “What is DNS? How can‘you transfer 'mail over internet? What are the-protocols used on- |
it e e LT T e
8. Explain IPV6 Headers with its features. Compare it with Pv4, . - o C[2+61

9. Whatis cryptograiihy? How Deffi Hellman algorithm negotiate a shared key betvsféen the S
ireceivgex:las‘id‘.t‘ransmitt'er. Explain with example. _ AT N

: 10. Wﬁteshort:pdfcs on: (any two) - s S S [3x2] ’

1) Hype_rfékt transfer protocol
- ii)’ Flow control mechanism . -
iii) Web Server '

- Aok

[4+4] .

“[2+6] :
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v" Candidates are required to give their answers in-their own words as far as practicable.
v Attempt AH questions. : ,
v’ The figures in the margin indicate Fi zil! Marks.. : i
v Assume suzz‘able data if necessary. '
1. What are the advantages of ccmmter network? sz”eienu e between TCP/IP and OS]
2. Pxp!am dlf“erent types of mulnplexmcr used in commumuation System. Dﬁerentxate
between Virtual-Circuit smtchmg and datagrams. , \ [4+4]
3. Write down the importance of error de stection and correction bits. What is the-different
- type of ALOHA’? . ' - {345
4, Explain the followmg termmologles Network Layer; Shortest Path routmg algorithm, link -
; Stat Rou‘cmg Protocol, Interior Gateway Routmg protocol, ICMP. [4x2]

TPv4. sub :.ﬁ'etwork for an ‘organization having' 16, 48, -f6.1,132 -and 24 co‘;:‘dputers in

ments. Use 192.168.5. 0/”)4 to- dts:inute the network. : [8]
6. 1mportanre of socket in :rte"neﬂ Expiam the Traﬂshdssion.ceﬁtrﬂ protocol
aionﬂr w1tn its frame format, . : o . [3+3]
. 7. -Def : .'SMTP ‘What are tbe 1mp0rtance of’ BNS and HT'IT wmie you are browsmg any
e Web,“ e? " .. [2+6]
o 8. Explain and draw the frame format of IPVé Descnbe tunneling in Pve. . [4+4]
9. Show the working of RSA algonthm with gm’cable example. : R 81

- 10. Explam SSL mbnef Descrlbe the t ‘ype of “ﬁrewalls indetail. o ’ | [3+5]-
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Subject: - Computer Network (CT367)

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

v
v’ Attempt All questions.

V' The figures in the margin indicate Full Marks.
v

Assume suitable data if necessary.

1. Define protocol. Why do we need layered protocol architecture? Explain each layer of
TCP/IP protocols architecture in detail. [1+2+5]

2. Write down the +ransmission media used for networking. Differentiate between circuit

, switching and packet switching. [4+4]
3. What are the methodologies used in data framing? How a complete link is gstablished '
during the dialup connection? Explain. : [4+4]
4, What are. the intercohnecting devices used for networking, ¢xplajn in brief. 81
. . 5. Design a network for the Institute of Eugineéring central campus, Pulchowk having 5 '
*. . “/departments -having 45,. 35, 40,23 and 30 computers in their respective network by
g allocating public IP to each computer with minimum losses. Assume IP by yourself. . [8]
6. Explain TCP and UDP. Describe longestion control algorithm with example.. - [3+5]
T Wnte down the process of e-‘mailltransfer.‘,_Explain SMTP, POP3 and IMAP. [5+31
., 8. Compare the header structure of TPv6 with IPv4. ‘Write down the major advantages of
- TPV6 over IPv4. - ‘ : S [444]
9. What are the types of cryp‘tography' and why it is needed? Explain RSA algorithm with -
, ' [4+4]

appropriate example.
10. Explain the Deffi Helman Alogorithm with example. ; [8]

LR
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Candidates are required to give their answers in their own words as far aspracticable. . .
Attempt Al questions. ; . ; o : g
The figures in the margin indicate Full Marks,

Assume suitable data if necessary. -

AN NN

—

. What is Internetwork? What are the layer design issues? Explain about connection
oriented and connection less service. '« T . [2+3+3]
2. ‘Define transmission media. Why now a day all communication media like twisted pair,

co-axial pair even wireless media are replaced by optical fibre? Justify your answer wi
necessary diagram, working principle and transmission mechanism. — 8]

- 3. What is pure ALOHA and slotted ALOHA? Consider the delay of both at low load. _
- Which one is less? Explain sliding windovw protocol. o J - [34243]

is dynamxcrouﬁng? Explain distance vector routing? What is count to infinity

domy o e sy

‘the class C network of 204.15.5.0/24, subnet the network in order to create the
vork in Figure below with the Host requirements shown. 5

5

e lemsbests 0 posig

neéiti e Hosts:

7. Whatis the imporiance of DNS? Explain POP3 and IMAP indetail, © [345] - -

8. Why IPV4 address “is going to teplace by IVP6 address? Is IPV6 address
2002::3A03::01:BFF5 valid address? Justify your answer. S o

9. What is Digital Signature? Explain about any public key encryption algorithm with
example. What security mechanism is used in transport layer? T [2H42)

10. What is SSL? Explain the different types of firewall those can be implémented to secure
the network., . i} o P ‘ o

6. Describe connection establishment, data transfer and connection release in TCP protocol.  [8]

181

[2+6]
ks
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- . ending address of each subnet. : , : _
Explain leaky buicket algorithm for trg'fﬁc' shaping; Differentiate between TCP.and UDP.  [3+5]°

1PV4 address is converted into IPV6 address. | o - [3+243]
9. What is cipher text? Explairi the Symmetric key and public key encryption. R [2%6]
10. What are uses of Firewall? Write down features of IPSec and WEP. e s8] |

" Subject: - Computer Network (CT657)

v" Candidates are réquired to give their answers in their own words as far as practicable.
. ¥ Attempt All questions. - - : ‘
v The figures in the margin indicate Full Marks.
v’ Assume suitable data if necessary. ' '
1. Explain OSI reference model. Differentiate between OSI and TCP/IP model. [5+3]
2. Compare packet switched networks and circuit switched networks. Which kind would

siou prefer and why? Explain various cabling techniques used in IEEE 802.3 standard. ~ [2+2:+4]

Explain IEEE 802.4. How carrier sense multiple access with collision detection.
(CSMA/CD) is better than CSMA? .. o ‘ [3+5]

Compare and contrast between Hub, Switch, Bridge and Router. : ‘81

5. What is subnet mask? If there are 5 departmenté which require 27, 28, 7, 12, 8 hosts

respectively, Design the subnet. with minimum loss of IPs and write the starting and
' v [147]

Write shortnotes on: - ° - ‘ S v . o (81

a) DNS
b) Web Server

Draw the header structure of IPV6. Explain about the major improvemen;t of IPV6. How

Cdok
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v Candidates are reqmred to give their answers in their own words as far EESTracHd
v Attempr All questions: ot .
v The figures in the margin indicate Full Marks v UE T E
v Assume suitable data if necessary. : S s
1. Can we nnplement O8I model in any type of comhamﬁcation? Describe TCP/TP model
with reference to OSImodel. ~ = : o L [2+6]

.2, Whatis transxmssmn med1a" Descnbe the follo‘mno - L [2+6]

a) Twisted pa1r
b) Co-axial v
c) Satellite

EAplﬂll’l dlﬁerent types ef flow con‘rol mechamsm in data link layer : - (8]
S hnk state routmg" Describe the working Pprocess of OSPF with an example - [2+6]

large number of consecutive TP addresseb are available star‘wng at 193.122.2.1, Supnm.
_that feur orgamzatzons Pulchok, Thapathali, WRC and ERC request 6000, 2000, 4000 and
'2500%addresses respectweiy Design the network and find the first valid [P aearess last IP

§ ."’;"éaddres:) and mask i 1 W.X.y.Z/s no nanon for each organization. . 8]
6.7“TCPlses a three way handshake to estabhsh a connection”. Justify, Explaithow flow
- *ecortrol is addressed by TCP. - : , B Y 22
7. 'Deserlbe the foliowmw alucnﬂnns o : . . S - [4H4]
a) SMTP | | "
b) HTTPS
8. “IPv4 and }'Pv6 coexistence™ what does this mean‘? Explain header translation approach
with an appropriate figure. -~ , - : o [44]
9. Explam RSA aloonthm and dpsnnbe it w#h exumple ' - . 18]

10. What is SSL? How can SSL be used to secure http pro’cocol‘7 Explam o | " [2+6]

RS
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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 daz‘a if necessary.

and OSI reference model

- Why itis necessary to have ne’wvork software’s in layered architectur

‘Compare the different types of nansmlttmg media with appropriate figures.

What are the dlfferences between error control and flow control? Describe Cyclic

Redundancy Check with example

e? Compare TCP/IP

What is routing? E*cplam about BGP protocol and clanfy how routmg works in the

internet.

‘Adlarge number of consecutwe P addtesses as are available at 202.70.64.0/19. Suppose

that four. organization A, B, C and’ D request 100,500, 800 and 400 . addresses
respec*zveiy, how' the suonemng cant be perxormed 50, that -address wastage will be,

minimum?

What 1s coqgﬁm ion control?. Deecribe Token Bucket and'Leaky Bucket algomthms.' -

7. Exmam the Mail transfer and Mail access: protocol. Show how the email is transferred

?Q

10.

Descube Tunneling and Dual stack to transit from IPV4 to IPV.
‘What is encr _{p‘hon‘? How can Deffi Helamn algon’chm be used to negotlate a shared key

between the receiver and transmitter. Explain.

from one domain to another domain. Illustrate your answer with an appropriz

iate figure. '

What are the desirable propertles of secure commumcaﬁon’? Explam how wireless -

‘network can be secured

dkk

[3+5]

(8]

[3+5]

2]

o
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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 I ull Marks.

Assume suitable data if necessary.

1. Define structure and function of a computer system. Daw instruction cycle state diagram

with interrupt. [4+2]
2. Write down the code to evaluate X = A-B+Cx(DxE-F) in three address, two

' G+Hxk

address, one address and zero address instruction formats. ‘ {81
3. What are the different types of addressing modes? Compare them with advantages and

disadvantages. ‘ [2+6]
4. Differentiate between hardwired and micro programmed control unit. Explain with block

diagram of micro programmed control unit. [5+5]
5. How can we prove that pipelining improves the performance of a computer? Explain the

operation of instruction pipeline for processing four segment instruction cycle with the

help of space-time diagram. [4+6]
6. Explain non-restoring division algorithm with flow chart and also divide 12/5 using same

algorithm. [5+5]
7. Multiply -6x7 using Booths multiplication algorithm. ' ‘ [6]
8. What is set associative mapping? Explain how it combines the feature of direct and

associated mapping technique. Explain different replacement algorithm techniques used

in cache memory. ) [2+3+3]
9. Explain CPU-IOP Communication with diagram. Explain DMA controller with suitable

block diagram. [5+5]
10. Explain the crossbar switch interconnection structure with block diagram. 4]

KAk



Examination Control Division | Programme BEX. BEIL, BCT  Pass Marks 32

TRIBHUVAN UNIVERSITY [Exam, |

INSTITUTE OF ENGINEERING Level BE “Full Marks 80

2079 Bhadra Year/Part 11/1 Time 3 hrs.

Subject. - Computer Organization and Architecture (CT 603)

AN NN

r—y

Candidates arevrequircd to give their answers in their own words as far as practicable.
Attempt AUl questions.
The figures in the margin indicate Full Marks.

- Assume suitable data if necessary.

- Explain about the structural and functional viewpoint of a computer. Explain different

elements of bus design. [4+2]
Write a code for X = ((A+B)/C) + (D - E) using three addresses, two addresses one
address and zero address instruction format. , [8]

. List out the different types of addressmg modes and explain each of them with suitable

example. [8]

Describe the operation of hardwired control unit w11h a typical’ block diagram. Expla.ih the
operation of microprogram sequencer used in microprogrammed control unit, [5+5]

Explain arithmetic pipelining with example. Describe different types of pipeline hazards
with example. [4+6]

Draw the flowchart for Non-Restoring Division. Perform 13/5 using réstormg division. [4+6]
Explain floating point addition and subtraction algorithm with an example [6]

8. Describe how Set-Associative Ma apping works in Cache memory mapping. Explain

10.

different write policy techniques in cache memory. [3+5]

Elaborate the roles of I/O interface in a computer system. Explain how data transfer is
performed with programmed /O technique with necessary diagram. 110]

Compare and contrast the interconnection structures used in  multiprocessing

environment. ~ ) [4]

F kg
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Subject. - Computer Organization and Architecture (CT 603)

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

Attempt All questions.

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

What is performance balance and why it is required? Explain different elements of bus
design.

Describe the instruction cycle state diagram. Write down the code to evaluate
Y = (A-B+C)*(E+F/G) in three addresses, two address, one address and zero address

instruction formats.

List out the different types of addressing modes and explain them with suitable example
for each. :

Differentiate between control memory and main memory. Draw the block diagram of

_ Microprogram Sequencer for a control memory, explain its operations.

10.

What is vector processing? How pipelining improves the performance of a computer?
Explain with an example.

Explain restoring division algorithm. Use this algorithm to divide 31 (Dividend) by 13
(divisor).

Explain floating point multiplication algorithm with an example.

What do you mean by write policy? Discuss and differentiate direct mapping and
associative mapping functions in cache design.

What are the functions of /O Module? Why priority interrupt is needed for data
transmission between COU and /O device. Explain the types of priority interrupt in
detail. .

Compare and contrast the interconnection structures used in multiprocessing

environment.
Hk ok

[2+4]

[4+6]
[8]
[3+7]
[10]

(8]
(6]

(8]

[10]

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

v’ Attempt All questions.

v’ The figures in the margin indicate Full Marks.

v Assume suitable data if necessary.

1. Explain different types of bus arbitration and compare them. 7 [6]

2. Explain different types of data mampulatlon instructions with example. [8]

3. Explain the component of CPU. Companson between RISC and CISC architecture. [2+6]

4. Explain the orgamzatlon structure of a microprogram control unit and the generanon of '
control signals using microprogram. [10]

5. What is meant by hazard in plpelxmng‘7 Explam with example data and control hazards in
pipeline conflict. s _ [4+6]

6. Explain the non-reatormg d1v151on algonthm for division. Divide 10/5 using non-restoring
division. : D [5+5]

7. Explain the ﬂoatmg pomt addmon and subtraction process using flow chart. [3+3]

8. Explain Least Recently Used (LRU) replacement algorithm in case of hit and miss with
suitable example. .. - T : (8]

9. Differentiate between 1solated and memory mapped Input-output Explain with block
diagram of DMA transfer in a computer system. [4+6]

10. Compare and contrast the mterconnectmn structures used in multiprocessor system. {4]

dedkeok
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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.

Differentiate between computer organization and architecture. ‘Compare and explain the
bus structure of typical computer system., [2+4]

Write down the code for Y= (A-B/C) x (D+ExG) / F using three address, two address,

one address and zero address instruction format. » [8]
Comparison between different types of addressing modes with its advantages and
disadvantages. , o _ [10]
Write down the symbolic microprogram for fetch routine and addition execute routine.
xplain with diagram the working of/ microprogram sequerncer for control memory. [4+6]
How pipeline processing is done in an instruction pipeline? Explain four segment
instruction pipeline with timing diagram. . o 3+
Describe the procedure for floating point addition and subtraction with Lelp of flowchart
and example, , AT , - o [6]
Draw the flowchart of Booth’s multiplication algorithm and multiply -7 x 10 using
- Booth’s multiplication algorithm. - - o | [4+4]
- Explain various mapping methods used in cache memory organization and compare each
of them with example. ,, A v - [10]
Explain with block diagram of DMA controller. How DMA techm'cjues is different from .
programmed Input-Output? : [6+4]

10. Differentiate between tightly coupled multiprocessor and 1

ocosely coupled multiprocessor. [4]

Sk :
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v Candidates are required to give their answers in thelr own words as far as practicable.
¥ Attempt All questions.
v’ The figures in the margin mdzcaz‘e Full Marks.
v Assume suitable data if necessary.
1. Draw the instruction cycle state diagram with example. . o ' ‘ - [6]
2. Write down the code to evaluate Y = (A - B/CY*[ D'+ (E¥G) ] in three address, two.
- address, one address and zero address instruction formats. 8]
3. Define addressing modes. Mention the different types of addressmg modes and
comparison between them. [2+6]
4. How address of micro instruction is generated by next address generator in control unit? '
- Explain with suitable diagram. ) - 8]
5. ‘Explain four stage instruction plpelme and also draw a time-space dmgram for four
 segments having six tasks. _ [10]
6. Explain the Booth’s algorithm for multlpucatzon Maultiply 10 x ( 5) using Booth’s
- multiplication algorithm. , ' [5+5}»
7. Comparison between restoring and non-restoring division-al gorlthns wﬁh e‘;ampie [6]
8. Define cache mapping techniques. Explain direct mapping technique with. suitable
: dzagram Why replacement algorithm is necessary in associ iative mappmg? Justify. [2+4+4]
9. Comparison between program [10, Interrupt driven 110 and direct memory access. Why -
data communication processor is required in an [10 orgamzatxon _ [8+2]
10. Discuss about hypercube interconnection network with example. ‘ - [41

sk
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v' Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions. ' ' ‘
V' The figures in the margin indicate Full Marks.
v’ Assume suitable data if necessary.
1. What is PCI? Explain the design goals and performance metrics for a computer system
regarding its organization and architecture. : ' ‘ : [1+5]
2. Write the arithmetic statement Y=(W+X)*(Y-Z) using Zero, One, Two and Three address v
instruction format. : [8]
3. Expléin the different types of addressing modes and compare each of them. [8]
4. Explain block diagram of micro-programmed control organization. Describe various
- fields in micro-instruction format with diagram showing different fields. [4+6]
© 5. Describe the hazard in a pipeline. Explain the different types of hazards. How can these
© be overcome? ' o [2+4+2]
6. Write an algorithm of booth multiplication. Perform 8x4 using booth multiplication
-algorithm. o - 10]
- 7. Differentiate betwéen restoriﬁg division and non-restoring -division and noﬁ-ﬁ?storing
division algorithm. b | | S [6]
8. Describe cache operation in briefly. Explain about associative mapping technique. Give
reasons why replacement algorithm is not required in direct mapping technique. [2+6+2]
9. Expiain the DMA operation with block diagram. How does DMA have request over the .
CPU when both request a memory transfer? [8+2]
10. Discuss about fightly—coupled multiprocessor with block diagram. S [41
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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. Define computer architecture. Discuss the limitations of using single bus system to
connect different devices. What does width of address bus represent in a system? [2+2+2]
2. Design an 2-bit ALU that can perform subtraction, AND, OR and XOR. : [8]
3. Write a code for Y=(A+B)/C + D/(E*F) using three address, two address, one address and
zero address instruction format. [8]
4, Differentiate hardwired and micro-programmed control unit. Draw and explain block
diagram of micro-programmed sequencer for control memory. [10]

Derive expression showing speed up ratio equals number of segments in pipeline. Discuss

" in detail about data dependency problem that arises in pipelining along with its solution.  [3+5]

Write an"algorithm for non restoring division. Perform the 10/3 using restoring division
algorithm. ' | . {3+7]

. Multiply -6x-11 using Booths Multiplication algorithm. ‘ [6]

Write characteristics of memory system? Suppose main memory has 64 blocks and cache
memory has 8 blocks when 10 blocks of main memory are used, show how mapping is
performed in direct mapping technique. :

Explain three reasons behind the requirement of I/O interfaces. Why memory address

spaces are reduced memory mapped 1/0 ? Describe DMA controller with suitable block
diagram. [3+2+5]

[4+6]

10. Explain inter-processor synchronization with example. ' [4]

Hedesk
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1. Explain instruction cycle state diagram with interrupt. ' [6]
2. Write codes using 3, 2, 1 and 0 address instruction fomnats to perform given operatlon [8]

X=(A*B/C)-(D+E/F)

3. Describe various fields in microinstruction format. Explain about the sequencing

techniques used in microinstruction format with necessary diagram. [10]
4. Expiam microinstruction format showing all the fields in detail Write symbolic
- microprogram for fetch cycle. : [10]
s Explain-arithmetic pipéline-with at: example of 4: seaments De cribe-different types of
b -'c:;j,arrdy pIOLBSSIHg ! , o i o {6+4]
6. Waite an al igorithm flow chart ami"h ard ware. design: of restormg, division Wxtu mﬁample [10]
7.7 Draw a flow chart for floating peint md‘tzphcauon algorithm. - - S ’ [4]
G 8eE Vﬂlam about associative. ma.ppma technique: Give reasons: Why rcpla\,emwnt dgomthm 15

N -reqmred in associative mapping technique? ‘ (8}

9. Explain the block diagram of DMA controller and also explain how DMA is used to
transfer data from peripheral. [10]

10. lefercntlate ‘between tightly - coupled multlprocessors and loosely coupled
multlprocessorb . o ‘ [4]

ok
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Assume suitable data if necessary. , Yoy -
- ' - - o i

Explain instruction cycle state diagram with interrupt.

Write a code for Y = A/B+C) + (D+E)*F using three address, two address, one address

~ and zero address instruction format.

Explain different types of data manipulation instructions with examples.

4, Why is micro-programmed control unit more flexible as compared to hardwired control

9,

unit? Explain the sequencing technique used in control memory.

Expi@in the function of four segment pipeline and also draw a space diagram for four
- segment pipeline with example. ' | o
‘Write an algonﬂxm for division of floating point number.

Explain Booth algorithm of multiplication with hardware implementation dié‘g'ram and

'rnu_ltijjly-10><6.

Explain qmajor characteristics of memory. 'Exblain LRUC (Least Recenfiy Uselgai)
replacement policy with example. | . A

Why /O processor is necessary in an input-output organization? Explain about DMA
control with necessary diagram. : .

10. Design for 4x4 omega switching network and show the switch setting required to-connect

input 3 to'cutput 1.
Hkk
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What do you mean by intercohﬁ’ecﬁbn ‘sti_'iwmre?.- Explain different types of
‘interconnections indeed required in Computer Architecture. - '
2. Write a code for Y=A*(B+D/ C)+(G*E)/F using three addresses, two address, one

ot

address and zero address instruction format,
- 3. " Following instructions are given:

i) LDA2000H
i) MVIB,32H
iy STAXD - i

* «Which addressing'modes are vsed in the above instructions? Explain ‘bﬁeﬂyéébm:tf%hem.;

o

A -—.w'Explainfiﬁi_i'croinstmcti'on;:fonnattussdn;in;

o' program for fetch cycle. : S '

e 5 :fEXplain in_ldetaﬂ how the’arithmeticpipeline increases the perfo:mance‘ of a system.
6., "RISC has the ability to use effirient instruction pipeline”. Justify the statement.

7. Explain signed binary division algorithm. Use-the non-restoring division algorithm to

_ devide 15 by 4. .
8. Explain floating point addition and subtraction algorithm with example,

9. Describe how set associative mapping combines the feature of direct and associated

mapping technique. Explain different write policy techniques in cache memory.

10. Why input-output processor is needed in an input-output organization? How does a
computer know which device issued the interrupt; if multiple devices, how does the
_selection take place? '

11. Describe how the multiprocessor systems increase the performance level and reliability.

ek k : R

microprogramming Control unit and write micro

~

[2+4]

I8

(10}

644
7
[3]

(8]

6]

[5+3]

[5+55
[4]
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1. Define computer architecture and computer organization. How can ‘we maintain a
performance balance between processor and memory? Discuss the limitations of using
_single bus system to connect different devices in any given system. ' [2+2+2]

7. What do you mean by instruction format? Write codes for given operation using

3.,2-,1- and 0- address instruction format. [4+8]
X=(A-B*F)*C+D/E
3. Di.’t_‘ferentiate'between RISC and CISC. (6
4., What factors cause micro-programmed control unit to be selected over hardwired control
" unit. Explain with relevant block diagram, how address of control menory & selenied i
raicro-programmed control unit. : : {3+7]
5 ‘Describe Flynn's classification. Explain control pipeline hazard and its solutions. [4+6]
6 Explain Booth's multiplicaticn hardware algorithm with diagram. Multiply .‘;.-fﬁx-,‘)_psing
- Booth's multiplication algorithm. ‘ : o 1545}
7. Draw the flowchart for division of floating point numbers. , : o [4]
§. Draw the mermory hierarchy. Explain direct cache mapping with its merits and demerits. . [2+6]
G Differentiate between Isolated 1/0 and Memory-mapped I/O. Describe DMA controller
- [4+6)

with suitable block diagram.
10. Discuss about inter process synchronization with the sui_tablé mechanism? -4

kK
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computer functions w1th dlf"erent cycles
2, Wiite a code for Y = (A-:-B)*(C-kD)+G/E*F\usmg three address two address one aziar@s‘a NS
and zero address instruction format. N o I8
. Mention the dlfferent types of addressmg mode and compare each other . | .‘_' 5 . i '{ 10}
4. Explain the address sequencer with the help of a. bl@ck dlagram bxplam ahmut L
nu"rmnstrucmn format in detail. . . L s 1
oA E‘eﬁne p:pelme and explain its types Descnbe d,fferent prpelme hazards mﬂz em*mie - wof 4+6}'
.‘i?;',Dmv‘ the: ﬁo wehart for restarmg dmsmh method, B : r'i@".  1 41
L Explain Booth mulnphcaum algorithm. Multiply, -6><12 using Booths algorit hm o o[atg]
_'::.\Draw the memory“meramhy Evp ain’ Assomame Cache. M”epkmg with exain YR S o {2+6E, iy
_ifiiWha* areithe: ¢ 1*°“”erém tupes of ;rz@mt ¥ mterru’oi‘? mem the: cﬂmmumca ion: bem'ef:n |

S CPUand TOP with necessary hlmi{dmgram S e [’4“’“("’

- 16, Fxpium dOOUt muitlproa,e 5501 dnd multlprocessma in brief - L 1 I o
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1. 'What are the major differences between computer« archltecture and computer orgamzatlcn"

. What does the w1dth of data bus and address bus represent ina system? Why is bus hremrcny
required? S A : . T [2+2+2}‘
Explain the general orgamzatron of register in CPU. Descrlbe the operatlon of LD (load)
instruction under various addressmg modes with syntax. - - S ﬁ [6+4]

3. What are the different types of 1nstruct10ns‘? How can you: perform X = (A+B) x {C+D)

operatron by using zero, one, two and three address mstructron format Assume A, B C,D,X

are memory address . - _ o : : ' [3’*”51

4 What'is address sequeocmg‘7 Exp]am the selection of address for control memory ‘with its

_ block. diagram. o o w137
5. "Explam the Arithmetic prpellne dnd mstructlon plpehne wrth examp]e i ' R | 10}
6.. Draw the flowchart for floating pomt Division. S N
. "Desxgn a booth mult rphcatlon aigonthm hardware Muitrply and —6 usmg boom
multiplication algorithm. AR I ‘ e S 44
8 Explain cache orgamzatlon Explam the cache mappmg techmques wuh example S [4+6] :
9. Highlight the role of I/O mterface in a computer system Descnbe the drawbac 8 of
‘ programmed I/O and mterrupt drlven 1/O and cxplam how DMA overcomes thelr drawbacks [4+6]
IO How can multlprocessor be classrﬁed accordlng to thelr me*nory orga*uzatxon" Explam ‘[4]
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1. What do you understand by Bus Interconnection? What are the driving .
factors behind the need to design for performance? L v [2+4]
2. Explaih Instruction Format with its tg;'pe's? Hlustrate the code to evaluate
to evaluate: Y = (A+B) * (C+D) using three address, two address,

one address and zero address instruction formats. : ' [2+6]
3. Describe the instruction cycle state diagram? Design a 2-Bit ALU that can
perform addition, AND, OR operations. - : . ' [3+3}
| 4. Explain the organization of 2 ccnfrdl_memory. Discuss the-microinstruction .
. format with the help of 2 suitable exampie, L s {4+6]

[V
g

-~ Discuss about paraile! proééggihg?‘Hbv‘?’parallé}“p'mc&s'sing"ca:i::b,aéjlagjhiaveé\‘ B
Lundn pipﬁﬁﬁiﬂg,i&xpiain'i:t;wi’ch;ft;ime-'spacfg_fdiagram for four segments pipeline: sy

“having six tasks.
6 Write down the detail algorithm of Booth Multiplication. Illustrate the o
- . " multiplication of (9) and (-3) using 2’s complement method, [5+3]
7 What is Memory Hierarchy and why it is formed in computer sySﬁem_?
Explain the Direct cache memory mapping technique using organization
diagram and appropriate example, [Z+6]
8. What are the functions of IO Module? What is the purpose of priority
interrupt; explain priority interrupt types with key characteristics. | [3+7]
9. Differentiate the following ‘ _ - [4x3]

a. RISC and CISC
b. Restoring and Non-Restoring Division ‘
€. . Crosshar Switch and Multistage Switching Network

sk
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Explain the in"cerconnection of CPU with Memory and VO devices along with different
operations over them. _ ’ ‘
Write down the Y = A/BHCxD) + F(H/G) equation in three address, two address, ong
address and zero address instruction. .

Mention the different types of addressing modes. Compare each of them with algorithm
as well as advantages and disadvantages.

Differentiate between hardwired and micro-programmed control unit, How does a

' »g,;seg}}'encinglogic work in micro-programmed control unit to execute a micro<program? .
Explam theanthmeuc pipeline and instruction pipeline with example.

Exp’lmn the non-réstqring division along with its algorithm, flowchart and exerple.

j; Explam the_Booth algorithm and multiply Y = 8x9 using Booth algorithms.

;Méﬁtion the ‘characteristics of computer memory. Differentiate between ‘;i*-j'asmgj;ative
. mappings and set associative mapping with example. © |

How does DMA overcome the problems of programmed /O and interrupt-driven VO
techniques? Explain. A

10. Why IOP is use in 1/O organization? Explain.

11. Explain the characteristics of multiprocessors.

ko

[3+3]

(8]

[10]

[4+€] |

[10]
{8l

{6}
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What is performance balance and why is 1t required? Explain different elements of bus

design.

2. Define ths addressing mode and explain the different types of addressing modes with
example.

3. What are the stages of ALU design? Explain with the example of -brt ALU per orming
addition, subtraction, OR and XOR. _

 What are”the differences between hardwired 1mpiementaﬁon and micro-programmed

"__imple*nantatmn of control unit? Explzun with steps involved when you are designing

mmo-pro gram. .control unit.

ﬁ,__‘bau ig. mstmcnon hazard in plpf*lvne‘? W‘zan, is' the four segmernit }LSU’UCUOH pipeline?

‘ Kplam wntb exampie. ' :

fom—y

ow division operauon can be performed? Explain with its hardware 11:13:’»‘1@4 ntation,

Draw a fiowe nart of floating point sub‘fm ction. . o

o

main memery has 32 blocks and Cache memory has 8 blocks whea 10 tlocks of zr'aln
memory ars used, show how mapping is performed in direct mapping technigue.

S. Differentiate, between programmed VO, interrupt-driven /O and direct memory access
‘ (DMA) ' :

10. Explain the interprocessor synchronization with e‘xample.

[6]
[16]

(8]

[4+6]




