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

Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

A discrete time system has input x(n) and output y(u). The input output relation of the

system is given by

y@)= Y, x(k)

k=0
Check whether the system is memory less, time invariant and stable or not? [2+2+2]
Determine whether the given signal is periodic or not. If the signal is periodic, determine
jm
the fundamental period x[n] = ¢ 16 cos {%}. [5]
Define the Region of Convergence (ROC) | [1+6]

Find the inverse of H@z) = (1 + 22" + 2%/ (1-0.752" +0.1252%); ROC 025 <lg<05

Plot the pole-zero on the z-plane and draw Magnitude response (net to the scale) of an
LTI system described by the equation, y(n) = x(n) + 0.8x(n -1) + 0.8x(n — 2) + 0.49

y(o-2). [3+7]
Draw the Lattice structure from the following system function.
1
H(z)= [10]

1-0277 +0.4272 +0.627
Design the symmetric FIR Low Pass Filter (LPF) for which the desired frequency
response is expressed as _
Hd(W):e—jW","W}SWc and 0 elsewhere. The length of the filter should be 7 and
We = 1 rad/sample. Make use of the Hanning window.

Kaiser window is to be used to design a linear phase FIR filter that meets following
[2+2+2]

[10]

specification
‘H(ejm) <001, 021zn<lo|<n

0.95 SsH ©?)<1.05,  0slo[<0.19m
Calculate the optimum value of ripple, attenuation and window length.

Using Bilinear transformation, design a Butterworth low pass filter which satisfies
following conditions:

O.9£‘H(ejw)l;£1, for 0 sng
H jW 375
! (e )l 0.2, for ~Z-$ wsT [12]

Consider sampling frequency of 1 Hz.
Compute 8-point DIF-FFT of sequence x(n) = {2, 1, 2,1,1,2,1,2}. (81
Obtain the circular convolution of the following sequences:

w ()= {1,2,3, 1} and x, (@) = {4,3,2,2} | (6]

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

The figures in the margin indicate Full Marks

Assume suztable data zf necessary ,

A dlscrete~t1me LTI system is grven by dlfference equatlon y(n) = X(n) + eay(n 1).
Check thls system for BIBO stablhty RS e L [5]

1
Fmd thc output y (n) of LTI syslem havmg impulse response h(n) ( :IJ u(n 3) and

input x(n):L—gJ um). . | e e [6]
Determme the i mverse z-transform of X (z) = 1 ‘O 82_11+O rpye—g (1) if ROC is [zl > 0.6 (11)
if ROCis|z] < 0.2 (i) ifROCis 0.2 < [z < 0.6 ' . o [2He4]
"Plot the pole-zero in z plane and draw the magmtude response (not to the scale) of the
system described by dlfference equation y(n) = 0.67 x(n) - 0.3 x(n~ ) +2.75 ¥y (n«l) 13+7]
a) Draw the cascaded form structure of H(z) = 10(1- 0257 by (1- 06672: by (1+Zz by

(1-0. 752 by (1-0. 125271 {1- -(0.5+0. 5)21} {1-(0. 5-10 Sz [5]

b) Draw the lattice structure for the glven FIR ﬁlter and also check whether the system is

stable.H@) =1+(1320)2" + (B2 +32° 5]

Demgn a linear phase FIR ﬁlter using. suitable wmdow to meet followmg spec1ﬁcat10ns
0995|HE™) <101, for0<]w[<03n T

]H(eJW)f<001 for035n<|w|<n* | T oy -

What is Gibbs phenomenon and how can it be mlmrmzed? Why Kalser wmdow is better
than other fixed windows i in FIR filter design? - o LT [3+3]

leferentlate between bllmear transformation and impulse mvamance Design a
Butterworth digital IIR lowpass filter using bilinear. transformatxon by takmg T =0.1

second to satisfy the following bpemﬁcanons S | [2+10] |

0.6< [H(™)| <1, 0<w<035m-
1H(e1w31<01 0m<w<n

: Why Decimation in Time Fast Fourier Transform (DITFET) Algomthm is better than
_direct computation of DFT? Find 4 pomt DFT of the sequence x(n) = {22 4} using
DITFFT algorithm, e v o [2+6]

Compute circular convolution of the followmg two sequences usmg DFT x(n) {1 2 4, 5}
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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.

Check whether following signals are periodic or not. If yes, state their periodic time.

a) x[n] = Sin(nm) + Cos (nm)

b) x[n] = Sin(3nn/5) + Cos (4nn/7)

Find the output of LTI system having impulse response hin] = (1/2)"™* u[n] and input
x[n] = 5¢™" for -0 <n < 0. ‘

Define ROC. Find inverse z-transform of X(z) = (1+22'1+z'2)/(1-1.57;-1+0.SZ'2),
ROC: lz}>1.

Differentiate between FIR system and HR System. The poles of a system are located at

0.45 + j1.6 and zeros at 0.58 £ j2.06. Map the poles and zeros in the z-plane and plot the
magnitude response (ot in scale) of the system.

Compute Lattice-ladder coefficients and draw lattice structure for given system
H(2) = (2-0.72" +0.52%/(1-037" +0.2527).

Realize the given system in Cascade Form of 2™ order section flow graph representation.
H (z) = {(1-04 z ™) (1402 z 1) (1-03¢™ 2 1)7(1-0.36" z T/11-0.56™ z

(1-0.5¢% 21 (1+40.7¢™* 2™ (1+0.76™* 2"y},
In which case do we choose FIR filter and IIR filter? Design a linear phase FIR filter

using Kaiser Window to meet the following specifications:
0;99s\H(eJ'W)ls1.01 for 0 < w > 0.016m
‘H(ejw)‘ <0.01 for 0.087 < w < 27

Explain in detail about how Gibb's oscillation arise while using the rectangular window
in FIR filter design.
Design a low pass digital IR filter by Billinear Tranformation method to an approximate

Butterworth low pass filter, if passband edge frequency is 0.26 7 radians and maximum
deviation of 0.99 dB below 0 dB gain in the passband. The maximum gain of -14.99 dB

and frequency is 0.58~ radians in stopband, Consider sampling frequency 0.5 Hz.

Describe digital domain Spectral Transformation features and parameters for low pass to
high pass in IR Filter design.

How fast is FFT? Find 8-point DFT of sequence x[n] = {1,1, 0, 0,1,1,2} using
Decimation in Time Fast Fourier Transform(DITFFT) algorithm.

Write the complexity of DFT and FFT? Obtain the circular convolution of the following
Sequences:

Xin]=1{1,2,3, 1} and

Xo[n] = {4.3,2,2}

EE S

[242]

(5]

[1+5]

[4+6]

[6]

4]

[2+8]

5]

[11]

[2+6]

[2+5]
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Cand1dates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

. Deﬁne energy and power signal. Determine whether the signal x[n] = cos[——g—] +si n[ ]

is periodic or non-periodic and if it is periodic, find its fundamental period. [2+2]
Find the output of LTI system having input signal x[n] = 8[n]+2 8[n-1]-6[n-3] and h[n]
=28[n+1] +28[n-1]. [5]

. Find inverses Z-transform of X(z) = (224+223 BzA2)(Z2-1. 5z-1),ROC: [zl <0.5, using
partial fraction expansion method. - [6]

Plot the pole-zero in z-plane and draw the magnitude response: (not to the scale) of the
equation of the system describe by difference equation:

y [n] - 0.35y [n-1]+ 0.25 y [n-2] = x [n] -0.75 x [n-1]. [3+7]
Draw direct form I and Direct form II realization of the following system.
y [n}e 0.25 y[n-2] +x [n] + 0.4x [n-1] + 0.5x [n-2] : [2+2]
Given a 3-stage lattice filter for all zero polynomial with coefficients Ky = 1/4, Ky = 1/ 2
and K3 = 1/3. Obtain the system function and FIR filter coefficients of this filter. [6]
Define Gibb's phenomenon. Design the FIR filter using Kaiser window technique for the
specifications: [2+8]
0.899 < |H(eJ'W)] <1 for|w] < 0.2
lH(ejW )ls 0.01 for04n<ws<n
Discuss the Remez exchange algorithm for FIR filter design. | ) [5]

Design a low pass discrete time Butterworth filter using bilinear transformation having
following specifications: ‘ [11+4]

Passband frequency (W) = 0.257 radians

Stopband frequency (Wg = 0.557 radians

Passband ripple (8p) =0.11

Stopband ripple (8s) = 0.21. Consider sampling frequency of 0.5 Hz.

Also, covert the obtained digital low pass filter to high pass filter with new pass band
frequency, W'p = 0.45n using digital domain transformation.

10. Why we need FFT? Find the 8-point DFT of the following sequence using radix-2

11.If X; (k) and X; (k) are DF

i +
DITFFT algorithm. ’X—[hj 1{4 l?( 3, 4 D~ [2+6]
of sequence xl[ ] {1, , 0,1} and xz[ ] {2,0,2}
respectively then find the sequence Xs|n];if DFT of X3[ ] is given by X3 (k) = X; (k).
Xz (k). - 17

Fokok
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11.

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.

Compare between energy signal and power signal. Determine whether the signal

x[n]=¢ 2 7 is energy signal or power signal. [2+2]

. (1Y
Find the output of LTI system having impulse response h[n]=| —12—} {u[n+2]-u[n-2]}
\

to the input x[n] = {2, 1, 0, -1, 4}. (5]

Define z-transform for a discrete time signal. Find the inverse z-transform for

H(z) = using partial fraction method for —; < izl <1. [1+5]

372 —4z+1
Plot the pole-zero in z-plane and draw magnitude response (not to the scale) of the system
described by difference equation [3+7]

y[n] - 0.3 y[n-1] + 0.2y[n-2] = x[n} - 0.5x[n-1]
Compute Lattice-ladder coefficients and draw lattice structure for given system
H(z) = (1 — 0.4z 1102522/ (1-03z 14 0.5z 7). Also check the stability of given
system. [6+1]
Obtain the Direct Form I and Direct Form 11 realization of the following system: [4]
y[n] - 0.75y[n - 11-0.25y[n - 2] =x[n]+ 0.5>§‘[n~1]
Design a low pass digital FIR filter having Pass band edge frequency ®p = 0.2% , Stop

band edge frequency ©s = 0.45n and Stop band attenuation as = 51 dB using any
appropriate window function. [5+3]

. (&

What do you understand by optimum filter? Describe Remez exchange algorithm for FIR
filter design along with the flowchart. [1+6]

Design a low pass digital IIR filter by Bilinear Transformation method to an approximate
Butterworth low pass filter, if passband edge frequency is 0.24 7 radians and maximum
deviation of 0.98 dB below 0 dB gain in the passband. The maximum gain of -14.95 dB
and frequency is 0.57 = radians in stopband, consider sampling frequency 0.5 Hz.

Compare impulse invariance method with bilinear transformation method. [11+3]
Why we need DFT? Find 8-point DFT of sequence x[n] = {1, 2,4, 3,5, -1, 3} using
Decimation in Frequency Fast Fourier Transform (DIFFFT) algorithm. [2+6]
Find the circular convolution of the sequences xi[n] = {1, -1, -2, 3, -1} and
x2[n] = {1, 2, 3}. N

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

v
v Attempt All questions.
v The figures in the margin indicate Full Marks.
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dssume suitable data if necessary.

. . ['m m .
1. Determine whether the signal x/nf= COS]__E- .cos[—; is periodic or non periodic and if

itis periodic,i find its fundamental period. [4]
2. Find the output of LTI system having impulse response h[n] = u[n} - u[n-4] and input
signal x[n] = (1/2)" ufn]. ‘ [51
3. Define ROC. Find inverse z-transform of X(z) = [ 47> +1.52 ‘!~().5)/(z3+1.52:2 +0.52),.
ROC : |z} < 2 [1+5]
4. Determine the zero-input response for a second order system given by: [4]
y[n] - 3y[n-1] - 4y[n-2] = x[n]
5. Plot the pole-zero in z-plane and draw magnitude response (not to the scale) of the system
described by difference equation. [2+4]
y[n] - 0.4 y[n-1} +0.25 y [n-2] =x[n] -0.4x[n-1]
' . . 13 o1 5 2,1 -3 .
6. The system function of a filter is H(z)=1 +522 +§z +}-z . Draw the Direct
Form and Lattice Structure implementation of the above filter. [(3+7]
7. Design a linear phase FIR filter using KAISER window to meet the following® -
specifications: - (8]
[ |H(eM )< 0.01; 0<wi<0.25%
10.95 < H(e/¥ )£ 1.05; 0.35r w067
H(e!¥ )£ 0.01; 0.65x wisn
8. What is optimum filter? Show mathematical expression of Remez exchange algorithm for
FIR filter design. 1+6]
9. Design a LPF Butterworth filter using Impulse Invariance Method (IIM) method with
passband and stopband frequencies 200Hz and 500Hz respectively. The passband and
stopband attenuations are 54B and 12dB respectively. The sampling frequency is 5000Hz.
What is pre-warping and why it is necessary? Explain. [12+3]
10. Differentiate  between DFT and DTFT. Find the circular convolution of
xi[n]={2, 1,2, 1} and xo[n] = {1,2,3, 4} [2+6]
i1. Find the 8 — point DFT of x[n} =ufn] - u[n-4] ueing FFT DIT algorithm. {71

& ek
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- Define even and odd type dlscrete time szcrnals with suitable example.’ Plot the .signal
x[-2n+3] where x[n] = {1, 2, 0, -1, -3, -4}. : [2+3}

2. Ietenmnc whether the following system are: S h o 5]
a) y[n]= x[—n] is time-invariant or not. . ,

ok
.

- b) y[n}=xn’ 1is linear or not. .
3. Find the output of LTI ‘system havmg input 51gnal X[n} u{n+l]v-u[n-4]' and impulse

response h[n] = (1/2)"u[n-1. 61
4. Define ROC of z—transfonn Find inverse z-transform using partial fraction expansion of
L X(zZ)= (z*+ 52° - -3z +4)/ (2*- 1.5z - 1), ROC: [z] < 0.5. o [2+6]
- :Draw the pole-zero in the z-plane- fgr a system with poles at 0.45 + jl. 06 and zeroes at | '

0. S 8+J2 06. Also plot the mdgmtude response (not to the scale) of the system v [2+6}
6. Compule Lattice and Ladaer coafﬂcxents and Draw Iaﬁice—ladder structure for. giyex1< IIR '
. system H(z) = (0. 5- 227 + 3z ‘\/(1 0.5z - 0.7z + 0.3z o R N (0
i A Realize the - given system in Cascade form of 2 order section in 'signalfaﬂdﬁ”gfaph .
1 reprcsentatmn : M

CH@={(1-057 )(1 + 035z h - 0. 3e12“"’5 ") 1-0. 3eﬁmf zZNy 1 {@ - @.63*-“"’3'2"1)_.
(106677 Ty (140567772 (140,567, | g

B 8. Deqign the FIR filter using suitable window for the specxﬁcatwns o ; Y
T 1 3 899 < lH(e”") [<1, . forleof<02n S - ' , :
: ‘ [H (™) |<0. Ol for0dn<w<n

‘9. What s optimum filter? Show maﬂlematical'expression of -Rem-ez exchange algorithm. for

- FIR filter design. =~ : [1+5]
,310 Design a d1g1tal low pass Butterworth ﬁlter by applymw bhmear transformanon _
' techniques for the given specifications: ' » » {IO}

Passband peak to peak ripple < 1dB
Passband edge frequency = 1.2KHz
- Stopband Attenuation > 40dB =~
- Stopband edge frequency = 2.5 KHZ
- Sample rate = 8KHz

11.Find 8-point DFT of sequence x[n] = {I, 2, 3 3,5, 0 4 6} using Decimaﬁdn m

frequency Fast Fourier Transform (DIFFFT) algorxthm ' o [7‘}.; R
12. Find x3[n} if DFT of x; [n] is given by Xa(k) = X;(k) * Xz(k) Where ¥, (k) and Xz(k) are

4-pomt DFT of x;[n]—{l, 2, -2} and xz[n] {1, 2, 3 1} respecnvely , ’ 5}

-k ek
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Candidates are required to give their answers in their own words as far as practicable.
Attempt AUl questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary. -

. Explain Fourier transform multiplication property for two sequences. Write Drichlet’s

conditions for Fourier series. [4+3]

5. TFind convolution between two signals x[n]=2"4[-n], 0<a<land h[n =4[n] [6]

State Convolution property of Z-transform. Find inverse Z-transform of
X(z) =2/ {(z~0.6)(z +0.5)"}, ROC: [z] > 0.6 [3+6]

Describe stability and causality characteristics of LTI system in terms of Impulse
Response and ROC of its transfer function with suitable examples. [4+3]

~ Compute Lattice and Ladder cc»efﬁcxents and Draw Iatnce ladder structure for given IIR

system H(z) = (0.7 - 1 Sz +0.52% /(1 ~0.52" - 0.72% + 0.327) [6+3]

For the system described by the following difference equation: [2+8]
y[n] = 0.67x[n]-0.3x[n ~1]+2.75y[n~1]

Map fhe poles and zero in the z-plane and plot the phase response of the system.

Design a low pass discrete IR filter by Bilinear Transformation method to an
approximate Butterworth filter having specifications as below: [12]

Pass bandedge frequency (wp) = 0.22 n radians

Stop bandedge frequency (ws) =0.54 = radians

Passband ripple (8p) = 0.11

Stopband ripple (8;) = 0.22, Consider sampling frequency 0.5 Hz.

Why we need DFT? Find 8-point DFT of sequence x[n] = {1, 2, 3, 3,5, 1,4, 2} using
Decimation in frequency Fast Fourier Transform (DIFFFT) algorithm. [2+8]

In which case do we choose FIR filter and IIR filter? Design a Kaiser Window to meet
the following specifications. . [2+4+4]

099<[HE™ |<1.01,  for0Sws<0.16x
B )]<001,  for0.18n<w<2n

Draw the flow chart for Remez- Exéhange algorithm
Kk
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Candidates are required to give their answers in their own words as far as practicable.
Attempt AUl guestions. '

The figures in the margin indicate Full Marks.

Assume suitable data if necessary. .

. Define Power and Energy type discrete time signal with suitable example. Differentiate

between Fourier Setics and Fourier Transform. _ [3+4]
Find the output of LTI system having impulse. response h[n] with h[-2] =3, h{0] = 2,
h[1] = I'and input signal x[n] = (2)", for -1 <n<3. Also check the answer. [5+2]

Plot the pole-zero in z-plane and draw magnitude response (not to scale) of the system
described by differential equation. .

YR -03y(n-1)=2x(n-2)+0.7x(n—1) +dx(n) [2+7]
- Draw the lattice structure from the following system function - o
H(F) = e R ‘ S o [9]
T SR
37 T TR

What is optimum filter? Show mathematical expression of Remezvexchangefalgo'rithm for

FIR filter design. [2+6]

List out the properties of Region of :-convergence:an'd'locatevthev ROC of the following
signal '

= (0.1 uln]+ (03) u[-n~1] | i [4+6]

. Using bilinear transformation, design a digital filter using Butterworth approximation

which satisfies the following conditions
0.8<|He'| <1 for0 < W<0201
JHeW|<02for06IIsW<sIT [10]

How fast is FFT? Find X(3) and X(5) for given sequence x[n] = {1, -2, 3, 2} using
DITFFT algorithm. . '

Differentiate between linear convolution and circular convolution compute circular
convolution of signals

Xiln] = {0,0, 1,1} and Xy[n] = {1, 1,1, 1} . . 347

# ko

[2+8]
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Assume suitable data if necessary.

Determine whether the following sequences are linear or not: [3+3]
8) ylo]=x"[n]
: 51 0w
b n}=cos| —n+-—
) y[ 1= ( g 4)

Find the output of LTI system having impulse response h[n]=2"* {u[n]-u[n-3]} and

 input signal x[n] = 8[n]+8[n—1]+8[n- 2]. 51

List out the properties of Region of convergence and locate the ROC of the following
signal. .

,x[n]; (0.6)"u[n]+ (0.25)"u[n]

Draw the poles and zeros in the z-plane for a system with poles at 0.451j1.00 and zeros at
0.584j2.06. Also plot the magnitude response of the system. ‘ - [2+8]

[3+6]

Draw the Lattice structure from the following system function: [7+3]

1

3+,3+9Z'1 +£5-Z‘2 +§Z‘3
24 -8 9

And represent %and ~% in sign magnitude, 1's complement and 2's complement format.

Design a digital low-pass filter with the following specification: [12]

i) Pass-band magnitude constant to 0.7 dB below the frequency of 0.15 7
ii) Stop-band attenuation at least 14 dB for the frequencies between 06mntom

Use Butterworth approximation as a prototype and use bilinear transformation method to-
obtain the digital filter. .

Design ‘a linear phase FIR filter using Kaiser Window to meet the following
spécifications: . [8-+4]
0.99 <[H(e™ )] <101, for 0<sw=0.197

|H(e3“')1 <001,  for 02ln<wsn
Draw the flow chart for Optimum filter design.

How fast is FFT compare 10 DFT? Draw the butterfly diagram of 8-point DFT of a
sequence as X[n]=n +1 using Decimation in Time FFT algorithm. [3+7]

State the circular convolution property of DFT. Find the circular convolution of: [1-+5]

x, () ={1,2-1L1} and x,(n)={1357}
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v - Attempt All questions.
v The figures in the margin indicate Full Marks.

v Assume suitable data if necessary.

ey

- LT system.
2. Determine whether the following system are:
a) y[n]=y[n-41+x[n-4] is Time-invariant or not
b) y[n]=x?[n]is Linear or Nor-linear

Plot the sequence x[n]=u[n]-u[n—3]+53[n—4]=nun- 6]. List out the properties of

[3+2]
[3+3]

‘3. Define a ROC. What are the properties of ROC of z-transform? Find the inverse Z-
transform of X(z) = (22 +2z2 +32+5)/(z* -0.12-0.2),ROC: 2] < 0.4.

the 7Z- plane and plot the magnitude response of the system.

3y[n]+y[n— 1]+2y[n 4]=2x[n]}+x[n-3]

6. Determine the lattice. coefficients coefficients corresponding to the FIR filter with the

‘system functlon '
H(z)=A,(z) =1+ 32y 252y 1,
96 40 3

Des1gn a digital low-pass filter with the followmg spec1ﬁcat1on

=~

4. The poles of a system are located at: 0.45-0.77i and -240.3i. Map the poles and zero in

Obtaln the Direct Form T and Direct Form I realization of the- followmg system

i) Pass-band magnitude constant to 0.7 dB below the frequency of 0. 15n
i) Stop-band attenuation at least 14 dB for the frequencies between 0.67 to 7
Use Butter worth approximation as a prototype and use nnpu}se invariance

method to obtain the digital filter.

8. Design a FIR linear phase filter using Kaiser wmdow that meets the following

speeifications:

[H(e™)] <0.01, 0< w| < 0.25m
0.95< |H(ejw)| < 1.05,0.35m w|<0.6n
IH(e™")| £0.01, 0. 657 < W] <

[14+3+5]

[2+8]
[5]

[5]

[12]

[9+3]

‘Also determine the minimum length (M+1) of the impulse response and. Kaiser

wmdow parameter f.

9. Why do we need DFT? Draw the butterfly structure to compute the DFT of the following

signal using Radix-2 DIFFFT algorithm, and compute X(2) and X(1) only

x[n]={1.5,-1,1.8,0.6,3,1.7}

. 10. Define zero. padding. Find the linear convolution through circular convolution with

padding of zeros for the followmg sequences x[n] {1 11,1} and h{n}{2,3}.

ok

[3+7]

[1+5]
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1. Define Energy and Power type discrete time signal. Check whether signal
x[n] = ei™/*%4) is periodic.or not. If it is periodic, state its periodic time. [2+2]

2. Find the output of LTI system having impulse response h{n]={(1/ )" {u[n+2]-u[n-2]}

and input signal x[n] = {2, 1, 0.5, -1}. Also check the answer. [3+2]
3. State and explain the properties of a Region of Convergence (ROC). Find the inverse z-
transform of X(z)=z [l-——;—z ](l +2z” Xl -z ) [3+3]

4. Plot the pole-zero-in z-plane and Draw Magnltude Response (not to the scale) of the
' system described by difference equation
n] 0 4y[n;} 11+0.2y[n-2]= x[n]+0 5x[n-1]+0.6x[n—2]+0.8x[n- 3] [3+7]

form and Lattlce structure of a filter with system function
: [3+7]

dow is better than other fixed windows in FIR filter design? F 1nd out ﬁrst
ts of impulse response of a low pass FIR filter having Pass band edge

‘frequencym = 0.2rn, Stop band edge frequency w, =0.57 and Stop band attenuation
o, = 41dB using any appropriate window function. [2+6]

7. What is an optimum filter? Show mathematical expression of the Remez exchange
algorithm for FIR filter design with flow chart. [1+6]

8. Design a low pass discrete IIR filter by Bilinear Transformation method to an
approximate Butterworth filter having specifications as below: [15]

Pass bandedge frequency (mp) 0.27 = radians
Stop bandedge frequency (ws) = 0.58 = radians

Passband ripple (8p) = 0.11
Stopband ripple (8s) = 0.21, Consider sampling frequency 0.5 Hz.

9. Compute the 8-point DFT of the sequence x[n]= {5 353 0 0,0,0} using Decimation in’

Frequency Fast Fourier Transform (DIF-FFT) algorithm. [7]

10, What is a zero padding? If X;(k) and Xy(k) are DFT of sequence xi[n] = {1, 2, 0, 1, -2}
and x5[n] = {1, 0, 1, 1, 2} respectively then find the sequence x3[n]; If DFT of x3[n] is
given by Xs(k) = Xu(k), Xa(k). [1+7]

* ok ok
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Candldates are requu:ed to give their answers in their own words as far as pucncable
Attemprt All questions. e ,

The figures in the margin indicate F ull Marks. |

Assume suitable data if necessary.. |

RN

__l_t;l-vDeﬁne and plot a d13c:rete t1me umt step 31gna1 Explam its relatlon w1th unit mpulse |

© signal, O o o [1+2]
2. Calculate ylnl; if x[n] isx[-2] = 0 5, x[O] =1 , X[1] =0.75, x[3] = 0.5 and n[n] isnf0]=1,
+ n[1]=0.75 and n[2] = (.5 and verify your result - 6]
3. 'Daﬁne_ a ROC. Find inverse Z-transform of X(z) = (223+222+3:z+5) | (20,12-02),
. ROC: | <0.4 v | [1+5]

4. "':-Deﬁne the dlfference equation with example. The Poles of a system are located at:-
: +:0: 771‘ and 2 + 0.7 and zeros at: 1.2 £ 0. 431 Plot the magmtude response of this

stem. | L B [2+8]
1 :aw the Latt1cc btructure from the followmg system functmn Sl U

'1-1 2-2 -3 -4
.L+32' + Z +§Z 'E'Z

1+ 52“1 .+:§z“-’f += 32'3 + zr4

. | Demgn a dlgltal Butterworth low pass filter sat1sfy1ng the constramts

| {0707S]H(ef“’)[<1 0sws37
|H(eM)| < 0.2 3 ewsn

With T = 1sec using bilinear transfonnauon method. Realize the filter using the meost
1 vconvement reallzatmn form. BN ARCALINEE ' [11+4]

- 7 Design an FIR hnear phase ﬁlter usmg Kaxser wmdow to meet the followmg

'speclﬁcatlons - : S8}

0.98 < |H(e™)| < 1.02, for 0= w = 0.97

[He™)| < 0.01, forOldr <w <7

8. Draw the Howchart of Remez-Exchange theorem and explain it. : [7]
9. Why we need FFT? Find 8-point DFT of sequence x[n] =1{1,-1,3,2,1, 1,3, -2} usmg

Decimation in frequency Fast Fourier Transform (DIFFFT) al gonthm [2+6]
10. Fmd-x3[n] if DFT of x3[n] is given by X3(k) = Xi(k) Xa(k) where Xi(k) and Xy(k) are

5-point DFT of x4[n] = {1, -2, 5, 1, 2} and x3[n] = {1, 2, -3, -2} respectively. 7]

Fk
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 Candidates are required to give their answers in their own words as far as practicable.
_ Attempt AUl questions. ‘

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

Explain the process of calculating fourier series coefficients. {31

Determine the system output y(m) of the following signals: h(n)={l,1;1} and

x(n)={,LL1} - [6]
Define a ROC. Find inverse Z-transform of X(z) z/{(z-0.4)(z+1.5)’}, ROC: }z{ <04 [1+5]
State linear constant coefficient difference equation and correspondmg system function.

Determine the output sequence of the system with impulse response h[n]=(1/2)"u[n]
‘when the input signal is x[n]=10~S5sin(mn/2)+20cosmn —o0 <n <. o [3+7]

“The system function of a filter is H(z)=2+1.82""~1.6z + 2. Draw the Direct Form
*and Lattice Structure implementation of the abové filter. . | [3+7]

Explain in detail about how rectangular window is used in FIR filter demgn How Gibb's

' oscillations arise in this process. - - [6]

: Explain about Remaz exchange algonthm with suitable derivation and flow chart. 9]

8. Using bilinear transformation, design a butterworth low- pass filter which satisfies the

10.

11.

following Magnitude Response. B J [12]
0.89125< [H(eiW. )t <1 for0<o<02r a
H(e™)|<0.17783  for03n<o<n |

Explain briefly about bilinear transformation rneﬂwd of TIR filter desién 3]
Why do we need DFT? Find 8-point DFT of seqmce x[n] {l -1,2,2,1,1,2,2} usmg Fast

Fourier Transform algonthm : , _ [2-_%6] .

Find x3[n] if DFT of x,[n] is given by X3(k) X,®X, (k) where X, (k)and X, (k)are

5-point DFT of x,[n]={1,-2,2,,4} and xz[n] {2,1,—3 ~1} respectively. ‘ [7]> L

kok
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Subject - Dlgltal Slgnal Ana1y51s and Pmcessmg (CT704)

Candldates are required to give their answers in then‘ own words as far as prmticabie
Attempt Al questions. :

The figures in the margin indicate Full Marks

Assume auzmble data if necessary.

AN N NN

P

. How fourier series coefficients are calculated? Explain. [4]

[

. Find the output of LTI system’ havmg impulse response h[n] with h[— 1=1, h[(}] =

3. Explain the propertles of Regmn of Convergence with examples LA f‘[ﬁ]
4. Descnbe stab111ty and causahty characteristics of LTI system in terms 0f Impulse

Response and ROC of its transfer function with suitable examples. = 41

Plot the pole-zero in z-plane and Draw Magnitude Response (not to the scale) of the

‘[n] 0 4y[n—11]+0 ly[n -2]= x[n]+0 6x[n— 1]
y@)=-01y(n-1)+0. 2y(n—2)+3x(n)+3 6x(n— 2)+0 6x(n-2)

: H(z) 1+2z”’+z B , C e
- 8. Descnbe how digital FIR ﬁlter can be design by wmdow method Why Kalser wmdow is -

" h[1] =3 and input signal x[n] with x[0] = 1/2 , x[2] = 2, x[3] = 3. Also check the answer. " 2]

“‘ystem descmbed by dlffcrence equatlon EE , _ [2'+4]‘

Compute the’ lattme coefﬁc:ents and draw the lattice structure of followmg FJR system. | [S],‘

" ]Detcrmme the Direct Form I and Dxrect Form I reahzatmn of the follomng systcm ‘ | 51

. better than other fixed windows in FIR filter design? =~ . - [5+3] -
" 9 " ‘What is-an optimum ﬁlter‘? Show maﬂlema‘ncal expressmn of Remez exchange aigonthm Ve
S for FIR filter design.. - S . : - [146]

e

100 Explam about the advantages of selecting bﬂmear transfonnauon method over mlpulse_ ,
- invariance .method (I I M): Demgn a digital low pass Butterworth filter using impluse -
invariant transformation with pass band and stop band frequencies 200Hz and S00Hz .

" respectively. The pass band and stop band attenuation are -5dB and - -12dB respecuvely EETRRE

-, The samplmg frequency is SkHz Use IIM method B ' :, e [3+12] S

11, Find the FFT of the signal x[n]{L], 243,121} using DIT-FFT algomhm SO | s

12. Compute Circular Convolution of h(n) = {1,2, 1, -1, 1} and x[n] = {1,2, 3, 1} o m

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

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Define energy and power signal. Check the signal x[n] = u[n] and x[n] = 8[n] is Energy or )
X [2+3]

Power type. ,

Find the output of LTI system having impulse response hln] = (1/3)" {un+1}-u[n-21} and

input signal x[n] = {2,1,0.5,3}. ' - " [5]
State the properties. of region of convergence (ROC). Drive the convolution property of
Z-transform. [3+3]

-Find the oﬁtput_ of LTI System having impulse response hfn] = (1/2)" u[n] and iput
 signal x[n] = 56™ for -0 <n <o, o _ (4]

Plo “‘Magni“;ude Responise (not to the scale) of the system described by difference

equation. | . (6]

y[n]-0.5y[n-11+0.3y[n-2] = X[n}+0.7x[n-1]
‘ Détéi‘mine'the Direct Form 11 realization of the following system T 141
y(n)=-0.1y(n-1)+0.72y(n —2)+0.7x(n) - 0.252x(n~2)

Cqmi)ute the lattice coefficients and draw the lattice structure of following FIR system [6]

H(z)=1+2z"' =327 +4z

Draw the flowchart of Remez-Exchange theorem and explain it. Design an FIR lmear
phase filter using Kaiser window to meet the following specifications: [6+8]

0.99 < [H(e™)

<1.01,for 02> w20.19%

[H(e™)|<00Lfor02ln < w <

Design a low pass digital filter by Bilinear Transformation method to an approximate
Butterworth filter, if passband edge frequency is 0.25 1 radians and maximum deviation '

of 1 dB below 0 dB gain in the passband. The maximum gain of -15 dB and frequency is
0.45 r radians in stopband, Consider sampling frequency 1Hz. [15]
Find 8-point DFT of sequence x[n] = {1,1,0,1,0,1,2} using'Decimation in Time Fast
Fourier Transform (DITFFT) algorithm. {7]
Why we need DFT? If Xy(k) and X,(k) are DFT of sequence xi[n] = {1,2,4} and
xa[n] = {-1,2,3,1} respectively, then find the sequence x3[n], if DFT of x3[n] is givea by
(k) = Xu(k) Xak). | , [2+6]

Hokok
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1. Find the even and odd part of signal x[n], [3]
1 for-4<n<0
x[n]=
; | 2 forlsn<4 |
2. A discrete time LTI system has 1mpulse response h(n) {1 3 2,— 11} for -1<n<3. .
i S -  Determine the system output y(n) if the input x(n) is gwen by x(n) 28(n) - 8(n-1). ) [61
b 3. Define ROC. Find inverse Z-transform of - [145]
Lo X(z)- 1/{(z 0. 5)(z+2)} , if
L i 0y ROC:05<lzl <2
: i) ROC:lzl<0.5
‘ii);im .ROC:lzl > 2
' T E_*poles ofa system are located at O 45+0.771 and 2+ 0 3i and zeroes at 1. 2 + 31 Map :
the poles and zero in the z-plane and plot the magnitude response of the- system.. [2+8
mpute Lattice coefﬁc1ents and draw lattice structure . for | given: IIR system:
z) = 1/(1-0. 01z = 0. 23z 240,52 ) Also check the stablhty of gwen system [4+2+1]
6. 'What is limit cycle effect i m recurswe system‘? Descrlbe Wxth one example showmg how 1t o
-+ oceurs. : s
7. Design a low pass FIR filter having Pass band edge frequency: cnp = O 3n, Stop band. edge
- frequency s = 0.5 n and¢ Stop band attenuatmn a5 = 40 dB using.any appropriate wmduw :
- ‘ o funetion. - - % _ | A | ‘ [8]
i 8. What is optimum. ﬁlter‘”’ Show mathematmal expression of Remez exchange algorithm for
 FIR ﬁlter des1gn D v o [146]
: 9. }What is the advantage of b1lmear tr;msfemnatmn‘? Design a low ptss discrete fime A
oo SRR Butterworth%ﬁlter applying bilinear transformatmn havmg apeclf catlons as folloWs - [2+9+4]
; ' Pass band frequency (wp) = 0.25 7 radians : e
5 Stop band frequency (ws) = 0 557 radlans
Pass band ripy e ~—-0.11_;‘ : o
3 and stop band ripple (85 =0.21
Consider samplmg frequency O 5 Hz o A
~ Also, convert the obtdmed dlgltal Iownpass ﬁlter to hlgh—pass ﬁlter w1th new pass band g
frequency (W' p) - 0. 45 k: usmg d1g1tal domaln transformation..
10. Why do we need Discrete Fourler Transform (DFT) although we have Discrete- ﬁme
Fourier Transform (DT FT)? Fmd cucular cony olutzon between x{n} = {1, 2} and
y[n] = u[n] ~u[n-4]. R T [2+5] -
11 How fast is FFT? Diaw the bua“erﬂv d1avram 'Wzd compu e the value of X(?) using 8 pt
DIT-FFT for the following sequ: ences: '

- x{(n)={1,0,0,0,0,0,0,0}

B

il
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1. Find the odd and even part of the following signal: ._ [4+5]
&.‘é{hp
J- 2 T ? ?
-4 -3 -2 =1 0 i 2 3 4 £
A discrete time LTI system has input signal and impulse response as,
1 —-1€nsl (1 —1€nslyg ; .
x[nl =147 =n=" and hinj=1{ S5 1 mid the output of the sysiem using g2 hical
L M JK(} elsewhere = 1{p elsewhere - P Y g gop
" method, :
2. Find the inverse z iransform oft - _ ~ {6]
i PPULINI R, N PRI .
X(Z)=(1+2z L A(1+1.5271+0.52%) , 11 > L
. using pertial fraction method.
i ' W
3. Whydowe qeed difference equation? State linear constant coefficient difference equation
" and corresponding system function. . [2+3+5]
Consider an LTI system with impulse response hinl=(1/2)" ule]. Determine y{n], if the
input is x[n] = Ae™ ' ' '
4. a3 stage lattice filter for all pole polynomial has coefficients. {5}
I SRR P Ny . ,
K= 7 K, =—andK;=> Obtain the systern function of this filter.
5 What is the importance of quantization in Digital Signal Processing? ‘Which one is better
rounding or truncation? Bxplain about limit cyeles in recursive system? Detfine dead
band. [1+1+2+1]
6. Explain in detail about how rectangular window is used in FIR filter design. How Gibb’s
oscillations arise in this process. [6]
7. What is a Remez exchange algorithm? Derive its equation and draw its flow chart. 91
8. Design a low pass digital filter by Bilinear Transformation method to an approximate
Butter worth filter it passband frequency is 0.2n radians and maximum deviation of 1 db
below 0 dB gain in the pass band. The maximum gain of -15.db and frequency is 047
radians in stop band, consider samg ling frequency 1 Hz. 115}
9. A gystemn has inpit signal x{n} = 11,234} and impulse response hin} = $1,3,5.7} and the
DFT of xin] is Xk} and the DFT of afn} is Hik]. Find the output of the system yint it
Gl = k] * {7
10, Find DFT for {1, 1. 4, 0.01,2, 0,1 v using. FET AT butterfly algorithm and plot the

speirnm.
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'Assume suitable data if necessary,

x«xx_

: Determmﬁ which of the foﬁewmg signals are periodic and compute thefr fundamental
period: : , | R ‘ 3]
iy - Cos(rm’/8) S :
i) Cos(n/2)cos(nn/4)
2. Find output, y(n) when: hin)={ 5 2 and x(u {1,0 5‘ } : ' [6]

3. List out the properties. of Regmﬁ Gorwl gence. Find the Z-transform ami iacme the

L
-

ROC of the signal. : L : [2+47

x[n}.=(-—~1%]~',’usfn1z——@]nuf-‘-n~1~?

4. Find the output of LTT ‘System havmg 1mpui«a response ‘ . e [4]
Qh{n} (1/3)" ufn} and input ﬁzgnal xfn}f = “&6’”’"’2 for-co<n<oo. ‘

Plot ‘Magnitude- Respons& {siot io the seale) . of. the system descmbed uy duference _
equation. y{n] - 0.3 Vin-1}+0. Mﬁy[nﬁ; =%[n]+ 0.5x[n-1] S | [6]

= ?617‘;.Detam1me the Cascad’a Form realization of the Loﬂewms’ syswm G L e [4]

y[n}m« y{*x 34+ y[n —-2]- xfrxj-—’ 2xfa~1]=

“

7. Compute the' 4&&1@ cmfﬁmmﬁs ‘anf? draw the lattice: s’tmci;urecf ‘ffoﬂawiﬁg F I‘Rilisys-tmm‘

H(z)=1+3.1z" +5.527% + 4,257 +23z7F ‘ TR 6]
8. Describe how FIR filter can be desxgﬂed by wmdow meﬁmd Dzscuss t:he charactensucs ‘
of different type of window function. : ST s [4-+4]
9. What is an optimum filter? thw mathematical exyression of Remez exchange algorithm .
for FIR filter design, . . R {1+6]
10. Usmg bzhuear transformation method, dﬁ“«lg’l a digital ﬁ}te-rA using - Butterworth :
approximation which satisfiers the followix ng conditions: , _ {103

' 08<1He1‘”,<1 for 0sw<02n '

[HeJWISO" for 0.6n<w<n

II.A'di.gifal LPF*with cut offfxfeqummy we = 0.2575 1 is ‘given' ;s H(Z)= 0‘1*“9"42'1 3

- . - 1-0627+0.127"
Design & digital high pass filter with w', = 0.3567x. T R R 1
12. Define Padjmg zones, Find 8«pam£ DFT of s sequence. ‘ e L

xfn} = {1,1,0, 0,1,1,2} using Decimation 1 - Tim Fam }~oux-x,1 Transform ( BIT ?T}

- algorithm, S e o o

’ 3 \th we need DFT? _S'tz‘s;irﬂ and "Ei‘{’a’%'é Cireular ,Cm’wmiu"iis_wnA prs}pexty of .D’FT. L 2 4

Bl a’!z’:{;':g:ﬂ
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Attempt All questions. . '

The figures in the margm indicate F. ull Marks.

Assume suitable data if nece. ssary

[y
.

Find the even and odd part of signal x[n],

N  for-4<n<0
M2 forsnsa

2. 1llustrate the significance of convolutlon summation in d1g1tal signal analysis. Compute o

the convolution of the following 51gnals h(n) = {L0,1} and x(n)={l, 2 2 3 4}

3. Define Region of Convergence Find inverse Z - transform of
X(z)=2z/{(z-1)(z-2)"},ROC:| Z] <1

.4, Given H(z) fora system with the followmg difference equatlon

y(n) =x(n) +x(n-2) ' S [2+6+2]

Plot its poles and zeros in Z plane. Determine its magnltude response Also, deterrnme
(i whether system is causal and stable. :

R Draw lattlce structure for given pole ~.zero system
 H(z)=(0.5+2z" +0.627)/(1-0. 377! +04z7%)
6. What do you mean by Limit Cycle? How it occurs in recursive system?
7. What is the condition satisfied by Linear phase FIR filter? Show that the ﬁlter w1th

h(n) {~1,0,1} is a linear phase filter.
8. Use Hanning window method to design a digital low-pass FIR filter with pass-band edge

~ frequency (wp) = 0.257, stop-band edge frequency (ws) = 0.357 where mam lobe Wldth of
Hanning window is 8n/M, M is the filter length.

9. Why Spectral Transformation is requlred‘?

- 10. Design a low pass digital filter by impulse invariance method to an approximate
Butterworth filter, if passband edge frequeéncy is 0.2 © radians and maximum deviation of '

0.5 dB below 0 dB gain in the passband. The maximum gain of -15 dB and frequency is
0.35 & radian in stopband, consider sampling frequency 1Hz. .

11. Why do we need Discrete Fourier Transform (DFT) although we have Discrete-time
Fourier Transform (DTFT)? Find circular convolution between '
x[n] {1,2} and y[n}= u[n] un-4].

12, How fast is FFT? Draw the butterfly diagram and compute the value of x(7) using 8 pt

- DIT-FFT for the following sequences:
x(n) = {1,0,0,0,0,0,0,0}

kg

[2+4]

[1+5j

[6]

1+3]

[2+4]

[9]

ie

3]

[2+5]

[2+6]
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o % Candidates are required to grve thelr answers in their own words as far as pract1oable

- v Attempt All questions. 4
v The figures in: the margin mdzcate F ull Marks .

v Assume suztable data 1f nece: s*sary

Deﬁne Energy - and - Power type srgnal wﬂh surtable examole Check the . signal

v x[n]‘Cos(Znn/S) + Sm(n v/3)is perlodtc or not. [24—2] e
2. -Define LTI system Fmd the output of LTI system havmg 1mpulse response e
h[n]=2u [n] - 2u [n~4] and mput srgnalx [n] (1/3) u[n] SR [1+4]

State the propertres of reglon of oonvergence (ROC)‘? Der1ve the tnfne shlftmg property of
S Z-transform A LR o : : : SR
' 4 ‘Why do we' need Dxfferenoe Equatron? Draw Pole zero in Z—Plane and plot magnrtude '

w

B3]

¥ response: (not to'the. scale) of the System: described by differerice equatron [2+2+6] |
Vy [n] O4y ‘n-lj +0 2y [n*2] x[n] +0 lx [nwl] -0.06x- [n~2] Sl B :
Vi Determme the Direct. Form reahzatton of the followmg -system L
y(n) =0.1y (n- )+ 0. 72y (n—Z) +0 7x(n) -0.252x (n—2) R f o4

rpute the 1att1oe roefﬂcrents and draw the latttce structure of foﬂowmg FIR system ‘ e

)*:=l+2z -3z +477 "' g . 6]

7 Desrgn a digital FIR ﬁlter for the desrgn of the low pass L,ﬁlter havmg : ‘

. =0.37, o5 = 0 Sm, 0 = 40 dBusrng surtab!e wmdow funct1on o o I8

’ 8 What is optlmum ﬁlter’? Desertbe Remez exrﬂlange algonthm for FIR ﬁlter desrgn Wlth -
- flow chart. - : - pEel >

e 9 What is’ the advantage of brhnear transformatlon‘? Desrgn a low pass drscrete time - '
Butterworth filter applylng b111near transfommtmn havmg specrﬁcatrons as follows v [2+9+4] .

[1+6] y

Pass band ﬁequency (wp) 0. 257t radrans
Stop ‘band frequency (wg) = 0. 557: radlans : S
~ Pass band ripple (8p)=0.11 - -~ SR R el
- And stop, band npple (65) 021 . T
Consrder sampling frequency 0. SHz i
Also, ‘convert the obtamed drgrtal low—pass filter 0 h1gh-pass ﬁlter thh new pass band
: frequency (w'p) =0. 457c usmg digital domain sransformatron . : N
: 10 Why do we need FFT‘7 Find 8-point DFT o&i‘ sequence X [n] = {1 1 22,1,1 2 1} usrng
e Decunatmn in frequency FFT (DIFFT) algorrﬂésm S [2+7]
| ’11 Find xs[n] if DFT of x3{n] is grven by X;3k) = Xl(k) Xz(k) where X;(k) and X;(k) are : L 7:__’-:
4-pomt DFT of xl[n] = {1 2 -2} and xz[n] {}1 2 3,- 1} respectwely - , 4 o [6] ey

A 1
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Candidates are required to give their answers in their own words as far as practicable.

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

Define the term "distributed system". In terms of qualities, advantages and complexities,
Compare it with the centralized systems. [2+6]

Define distributed object and IDL. How RPC operation is performed in client server
communication in distributed system. [2+6]

Explain file service architecture for DFS. Define queries and operation of distributed
hierarchical DB: DNS. [4+4]

What is RMI? Explain CORBA architecture in Distributed System along with services. [2+6]

5. "Wector timestamp mechanism for synchronization is used for causality of events". Justify

with the implementation rules and examples. (8]
6. Define mutual exclusion in distributed system. Explain the steps to elect coordinator in
process resilience system. [2+6]
7. What is the requirement for replications? Compare passive and active replication
architectures with necessary figures and steps. [2+3+3]
8. What are the solutions to avoid deadlock in distributed system? Explain three phase
commit protocol on handling distributed transactions. [4-+4]
9. Define faults, failures and errors. How to achieve agreement in faulty system over reliable
channel? Explain. [4+4]
10. Write short notes on: (Any Two) [2x4]

a) JINI

b) Backward recovery Technique in DS

¢) Advantages and consequences of statelessness in DFS
d) NTP

skokok
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Canclldates are reqmred to give thelr answers in therr own words as far as practrcable
'AttemptAll questions. - SRR
The figures in the margin mdzcate Full Marks

Assume smz‘able data gf necessary

; 'What is D1str1buted Systern (DS)‘? Wr1te the rmportance and goals of. DS ey |  : e [2+8]

a What do you mean by Request Replay Protocol‘? D1scuss how dynamrc RMI works | {2+8]

- Bxplain the pI‘Il‘lClpIe operation with- arclutecture of recently used drstrrbuted ﬁle system [l 0]
What is the drfference ‘between physrcal and logreal clock‘? D1scuss the plmcrples of ‘

3 Lamport’s clock with algomhm I e o 248
.‘How do ‘you elect repllca manager in prrmary bclckup rephcatlon‘? Explam : : o | . [10]
'What is by7antme problem? Explam the backward recovery approaches 1n DS o [2+8]

What do you mean by Dlstrrbuted Commlt? What is the drffe1 ence between tWO phase ‘

~and three phase commit plotocol‘7 Explam S e 28]

: rerte short notes on: (Any Fwo) R e L [2%5)

. a) Dlstrrbuted Deadlock and 1ts avmdanoe approaches
- b) Center coordinator algorithm' and its issues

-] Actrve replrcatron teohmque inDS"
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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.

Assumie suitable data if necessary.

. Explain the design goals and challenges in distributed system. What is fundamental
model? [6+2]
Explain the role of middleware in Distributed System. Explain the operation of dynamic
RML , . [2+6]

Compare stasteful and stateless services. Explain the operation and architecture of any
one modern distributed file system. ._ [3+5]
What is physical and logical clock? Explain the importance of VECTOR clock with its
implementation rules and example. » [2+4+2]

* Compare non token and token based mutual exclusion. Why election is important in DS?
Explain the Ring Based election algorithm with rules and example. [2+2+6]
What are the different consistency models applicable in a distributed system? How does a
primary-backup model work? : [5+5]
Briefly explain different methods for concurrency control. What are the drawbacks of
9PL and how does strict 2PL overcomes those? [2+6]
Define faults, error and failures. How reliable client server comumunication can be
achieved in DS? [3+5]
Write short notes on: (Any Three) [3x4]
a) MACH ‘

b) Strongly Consistent CUT in DS
¢) Multithreading in DS
c) CORBA services

gk
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10.

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.

Compare centralized and distributed system in terms of their advantages andt ‘
disadvantages. Explain the importance of transparency in distributed system. '[54—3]

What is distributed file system? Explain the architecture and operations of SUN-NFS. [2+6]
How RMI helps in distributed programming model? Describe the strengths and

weaknesses of RPC. [4+4]
Define the term distributed cut along with its types. Explain how clock synchronization
can be done using vector clock method. . . [3+45]

Why is election algorithm needed in distributed system? Explain with ‘example how
coordinator is selected distributed system. [3+5]

How do you ensure high available services in distributed system? Describe various
consistency models applicable in distributed system.

Describe how a non-recoverable situation could arise if write locks are released after the

last operation of a transaction but before its commitment. [8]
What are agreement protocols? What are agreement and validity objectives' of Byzantine
agreement problems? _ [2+6]
What are the needs and roles of atomic commitment protocol (ACP) in distributed
transactions? Explain how optimistic concurrency control mechanism works. [3+5]
Write short notes on: (Any Two) | N [2x4]
a) MACH

b) RMI software
¢) Process and Threads in DS ‘ ' |

TkEkk
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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.

Assumie suitable data if necessary.

Transparency is one of the important design goals of distributed system. Justify it. List

out the advantages of distributed system over centralized system. [4+4]

What is recursive and iterative query? Describe working mechanism of DNS with suitable

example. Mention the role of distributed file system. _v - [2+3+2]

Define distributed object and remote interface. How RMI helps in distributed

programming model? Explain with architecture. - [4+5]

Define cuts of a distributed computation along with its types. How is casual ordering of

message realized using vector clocks? . _ ’ ‘ [4+6]
. Explain with exémple how can you achieve consensus in distributed system. Explain

ricart-agrawala token based algorithm. [4+6]

List the challenges of replication in DS. Explain how passive replication model supports

in fault tolerance. How it is differ than active replication model? [3+4+2]

Define flat and nested transactions. Discuss the approach of optimistic concurrency

control in distributed transactions. [4+4]

Explain snapshot algorithm used for backward recovery in distributed system. Explain

three phase commit protocol with state diagram. [6+4]

Write short notes on: (Any Three) [3x3]

a) Process and threads in a DS
b) ORB and its interfaces

- ¢} Coordinator election process in central coordinator algorithm

d) Monolithic and micro kernel

~¢) MACH

ek



TRIBHUVAN UNIVERSITY Exam. P
INSTITUTE OF ENGINEERING Level BE Full Marks | 80
Examination Control Division | Programme  BCT Pass Marks | 32
2078 Bhadra - {Year/Part | IV/I Time 3 hrs.

Subject: - Distributed System (CT 703)

v Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions.
v’ The figures in the margin indicate Full Marks.
v’ Assume suitable data if necessary.
1. What do you mean by Distributed System (D8)? Explain various models of Distributed
Computing Systems. [2+6]
2. Elaborate the differences between RMI and RPC. Describe the File Service Architecture
of DFS. ’ [4+4]
3. a) What are the key differences between Network OS and Distributed OS. [4]
b) Explain the various roles of middleware in DS. [4]
4. What are the design issues on NFS? Show the complete working of DNS. [4+4]
5. Write implementation rules of Lamport clock. State the limitations of Lamport logical
clock. [6+2]
6. Compare and contrast token based mutual exclusion algorithm and non-token based
mutual exclusion algorithm. Explain the various state of Ricart Agrawala token based .
mutual exclusion. [4+5]
7. Mention the requirements and challenges of replication. Explain active replication model
*_.in fault tolerance. How it is differ than passive model? [2+4+2]
8. Discuss how Consensus can be achieved in Distributed System. Explain the check
- pointing approach for distributed recovery. [3+4]
9. What are the Flat and Nested Transactions? Explain how the problems of 2PC protocols ‘
are solved by 3PC. [2+6]
10. Write short notes on: (Any Two) [4+4]

a) JINI
b) Distributed Debugging
c) CORBA Architecture
d) Process Resilience
seokok
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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 z'f necessary.

: Deﬁne Distributed System (DS). Explain the requir ements to succwssﬁﬂly implement DS

to suit to modern computing, | . . - [2+8]

Disouss the functionalities provided by RMI softwene How is the event and ne‘r}ﬁcanon/
system implemented in distributed object based communication? o [3+5]

What is distributed file system? Explain the principle opelatmm of any one modem

 distributed file system‘? . ~ - [2+7}

-+ What is the issue in Lamport’s: hmestamp‘7 How do. you avoid the issue?. Explam with

ur a’iemate algorithm, E , ‘ : [2*'3}‘

How does anew cooldmator elect i m executmo central coor dmatm aloont’am? How to o
-cometo consensus inDS? Explam ; R PUEE [5+5] '

What is fault? How to melement pnmary~backup replica system'7 HOW it differ from

““V.actwe replication? ‘ . S _ A [2*44-2]
Whar, do you mean by ferwafd and backward recovery‘? How to implement coordmated

~ check pomtmg for recovery in DS” o ; 2
What are the alternatwe approaches to avoid pos:;zmhty of deadlock in dzstmbuﬁed
system? E:rplaln ‘ . o [4+4}
‘Wnte short notes on: (Any Threey o : [3x3}

a. Three Phasc Commit.
b. CORBA componem for RMI
thswal Clock Synchronization: Cristain’s Algorxthm

o

. Two Phase commjt protocol
e MACH



TRIBHUVAN UNIVERSITY Exagl """"""
INSTITUTE OF ENGINEERING Level | BE Full Marks | 80
Examination Control Division | Programme | BCT Pass Marks | 32
- 2076 Ashwin Year/Part | IV/I Time 3 hrs,

Subject. - Distributed System (CT 703)

\'\’\\

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

Attempt All questions.
All questions carry equal marks.
Assume suitable data if necessary. .

What are the major goals of distributed system and what are the challenges during the
design of distributed system.

" Define distributed objects and explain communication ‘between distributed system.

3 Define Distributed file system. Point out the differences between stateless and stateful

o N R

services.

Explain components in CORBA architecture with a diagram.

Explain Lamport’s logical clock with its pros and cons.

- Explain reliable multicast with its properties and an algorithm.

* Specify Data Centric consistency models and explain any one of them in detail.

Why is it necessary to maintain transaction? What is a deadlock and what are phantom
deadlocks.

What is fault tolerance‘7 Explain different type of faults that may occur in a. dlstmbuted

" system.

10.

Write short notes on any two:

a) RPC
b) Monolithic and micro kernel
¢) Mach

Hkek
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.. :
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Assume suitable data if necessary. -
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transparency. )
2. What do you mean by RMI software? Comparatively discuss RPC with RMI

3. Compare Stateful and stateless service, ‘Describe the architecture and operation of
SUNNFS with its services. ' ‘

4. Compare heterogeneous and homogeneous distributed’ system. Explain the CORBA.
- architecture and its services. ' RN

. List the problems.of Lamports.clock with example. How vector clock is beneficial than
i Lamports-clock? Explain with implementation rules of vector clock.

g .‘ffHow token system works for mutual exclusion in Distributed System. Explain with token
- based Algorithm.

7. How replication is used as a basic scaling technique in distributed system? Explain the
- active replication model with its advantages and disadvantages. ‘ :

8. Compare nested transactions-and-distributed transactions, Explain the two-phase commit
protocol of handling distributed transactions. : R

9. What do you learn from Byzantine. generals problem? Explain the basic principle. of K-
fault tolerant. . ‘.

10. Write short notes on: (Any two)

a) Reliable Group Communication
b) Disiributed deadlock ] _
¢) Forward and Backward recovery in distributed system

gk

. Why distributed system is preferred over centralized system? Explain the layers of

[4+4]
[3+5]

[2+6]
[3+5]
[4+4]
[2+6]
[2+6]
[i+6]

[3+5]
[4+4]
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. :

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

-

Define distributed system? Explain Transparency Properties of Distributed System.

Why naming is necessary in distributed system? Explain Sun Network File System
architecture with its features.

3. What is DNS? Explain the DNS working mechanisms with suitable example.

“What do you mean by DOS (Distributed Operating System)? Briefly explain the
\Monolithic and microkernel architectures of operation system.

5. Define Object Adapter. Explain the invocation methods in CORBA.

. What is Network Time Protocol (NTP)? How Berkeley minimizes the problems of single

“time server failures of Chistian's algorithm.

10.

11.

What is the need of an election dlgorithm? Explain non token based Ricart-Agrawala
mutual exclusion al gorithm along with an example.

Differentiate between passive and active replication approach. Discuss with a technique
that make the distributed system highly available.

+Write down the rule of two-version locking. Explain how Optimistic concurrency control

mechanism works?

How does triple modular redundancy ‘works? Explain how reliable client server
communication can be achieved in distributed system.

Write short notes on: (any two)

i) Lamport's clock
ii) TIB/Rendezvous
iii) Feedback suppression mechariism in M-cast communication

EE S

[2+6]

[2+6]
[2+6]

[2+4]

[2+4]
[2+4]
[2:+6]
[3+5]
[2+6]

[4+4]
[343]
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- What is True Distributed System (TDS)? How distributed system can be organized as
middleware? Explain, - : [2+6]

2. Define Remote Procedure Call (RPC)? Describe various RPC communications semantics
of client server communication in distributed system. . [2+6]

3. Mention the role of siub and‘ skeleton in distributed system. Explam the architectural
details of the Network File System (NFS). ‘ . [2+6]

4. What do you mean by Context Switching in distributed system? How‘distributed 0S is
different from network OS. ' ‘ - - [2+4]

X’plainiCORBAfInVOCatiQnimdhbds with its services. R I R [6]

‘ ‘.%'{Deﬁne clock synchronization. What is the need of iclockrsynchrénizaﬁon? Explain
. Cristian's algorithm for physical clock synchronization along with necessary diagram. . [1+2+5]

—
.

- ‘Why Consensus is needed in DS? Explain Bully algorithm with suitable e’xample. - [246]
8 ‘What do you mean by object replication? Explain pfocess resilience approach. = ;. [2+46]
g “What are the benefits'and drawbacks of using lock in Transaction Processing? Explain the

lost-update problems with suitable example. _ [4-+4]
10. W_hat.are independent checkpointing. and co-ordinated, checkpointing? . Explain snapshot

algorithm used for backward recovery in distributed system.- : [4+4]
11. Write short notes on: (any two) [ - [242]

i) JINI Distributed Event Specification

ii) IDL :

iii) Distributed cut
L3
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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. mRe ST B
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v’ Assume suitable data if necessary. 2e w0 , )
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1. Why there are challenges in achieving some requirements of a distributed system?

Explain the challenges associated with different reduxrerpems of distributed system. [2+6]
2. Define distributed object and IDL. Compare RPC and RMI architecture. [3+5]
3. What is stateful and stateless service in file system? Explain the DNS working
mechanism with suitable practical example. [3+5]
4. What are the characteristics of distributed operating system? Explain ORB and its
| interfaces. [4+4]
3. .-Why clock synchronization is necessary? Explain the clock synchromzatmn algorithm |
usmg vector clock along with an example. [2+6]

' 6 Descrlbe non-token based centralized and Ricart Agrawala algorithm with example and
con'pare them. [8]

"_7. Differentiate between active and passive replication. Explain working mechanism of

- == “active replication. [3+5]
" 8. How. Gascading aborts occurs and solved? Explain three phase commit protocol with state '

" diagram. ‘ I8]

9. What is K-fault tolerant system‘7 Expla;n fault recovery techniques. [2+6]

1 0 Write short notes on: (Any two) [2x4]

a) Distributed deadlock and recovery
b) MACH e i
¢) Process Resilience G 3
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Candidates are requzmd to give their answ ers in their own words as far as practzcaole

Attempt All guestions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Explain the major challenges in des1gmﬁg the distributed system. How Interaction model

handles the issues in DS? [4-+4]

What are the needs of event and notification system during the comrnunication among

distributed objects? Explain the distributed event notification process m detail. [2+4]

What are the major features of SUN-NFS? Explain the operation of SUN NFS with its ,

architecture. , [2+6]

What - are the RPC Commumcatlon Semantics? Expiam the component of CORBA B

environment. , [2+6]

Why vector clock is important? Explain the ty“pes of Distributed cut with' r"ﬂ(ample‘: How

do you perform state recording? [2-+4-+4]

Why election algorithm is xmportant” Explain BULLY algorithm with proper example. £3}

How can you claim that replmatzon is one of the scaling techniques in distributed system? ‘
. [2+6]

How do you ensure the high av allabie services in DS? Explain with a suitable approach. _

Write the Lock compatibility- rules for ‘two-phase locking. Describe ‘the meihods for -

concurrency control in distributed system. - [2+6]
Explain the types of faults and faﬂures How do you detect arbitrary faults? Explain with
. Tespect to. Bizantine failure. [4+4]
10. Write short notes on: (Any two)

[2x4]

a) Monolithic kernel

by IDL S

¢) Check pemtmg approach for recovery in AS
d) JINI -

ok F
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ANENENEN

o=y

What are the principle applications of Dlstnbuted Systcm (DS)? Dlscuss the advantages
and disadvantages of DS. [3+5]

2. ‘What are the requirements of Dlsmbuted File System? Descnbe file service architecture
for Distributed File System. : [4+4]

3. a) Why naming is necessary in dlstnbuted system? Explmn Domain Naming Service
(DNS) with its features. o [1+4]

b) What are the advantages of micro-kernel over monolithic-kernel? In your view, which . ;
kernel is preferable for distributed Operating system and why? - [2+3] E

4, a) What are the components of CORBA environment? o [4] i
' ' . b) What do you mean by logical clock? Explam Lamport's Logical clock - [246]

S What 'are the principle applications of state recording and dlsmbuted debugging?
» Determmc the types of distributed CUT in the following ﬁgure ' [4+6]

>

';. ? '.‘u‘,-: ."‘-!' . ‘ =
. j C2 : C3 a4

6. Define dlstnbuted coordination in DS? Explain how token ring algorlthm works for
mutual exclusion in DS, , [2+6] .

7. Define replication and fault tolerance in DS and explam why are they necessary’? Explain
~ how replication enhanced scalability for DS. '

8. What is LOCK and DEADLOCK in DS? Discuss the methods of dlstnbuted deadlock C
- avoidance. [4+61

:g-r .
9. Write short notes on: . [2x3]

¥ i) Process Resilience
' ii) Mach

[6+2]

Kok
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* 2. Discuss the importance of Distributed Fila'SyStemv(DFS)‘.‘; Describe the opetations of

~ algorithm,

8. What do You mean by nested transactions? E;xpl}ain ‘optimistic . ccﬁcurrency ‘control

: 9,: Write short notes gn:
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Full Marks

_ Subject: - Distributed System (cr703)

v Candidates are required to give their answers in their own words as far as practicable.
' Attempt AUl questions. - . . T -

Y’ The figures in the margin indicate F ull Marks.

V' Assume suitable datq if necessary.
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related toﬂd,istr‘ibutcd syStein.ﬂ» ETR : - S o [2+6]

SUNNES with its properties. choes el T e [2+6]
3. Explain RMI with suitable diagram, Hoy RMlis superior to RPC? .~ [8+2] -

5. Differentiatq between physical clock and logical cloc_k; Why _‘\it is difﬁcult“to synchropize
- “physical clock? Describe a method for physical“=c1'ock‘.fsynohr0nizatipn. L [24246]

3 . What are the basic ;fequirements;for” mutual exclusion in;distzi‘!:fuied system? Explain the
. non-token based distributed mutual exclusion algorithm and compare it with token based -

R B il E Rl I I 1 s 248
- What are the reasons for -Réplication? Explain active replication model with its
-‘adyantaggsand disadvantages. . SR T C[3+5).

4. What is the role of middleware in DS? Explain about CORBA and its services. | | [2+8]

- method with jts advantages over other concurrency control methods. - o 24y
R | e

- 1) Distributed 0§ -
) JINT |
ER 7*@4;#1:"
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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.

TNENENEN

What is Distributed System? Discuss the challenges of Distribution System with examp
Mention the role of IDL and middleware in Distributed System. Explain RMI approach in

N

the distributed object based system. 7 v _ [4+6]
3. Define DFS. How does DFS encourage sharing a storage device? Explain with the help of
| suitable architecture. ‘ (81
4. How threads differ from process? How does checkpoint help in recovery? What does
distributed commit refer to? ‘ ‘ [4+2+2]
5. Define flat and nested transaction. Discuss the approach of optimistic concurrency control
+in distributed transactions. - ~ [4+6]
6. Why it is difficult to synchronize physical clock? Explain how clock synchronization can
'be solved using logical clock. o [2+6]
| 1_7.“31<What are the reasons for replicating the service provide? Discuss about fault toler :
~ services. | | [4+4]
'8 How cascading aborts occurs and can be solved? Explain the needs and roles of atomic
commit protocol in distributed system. ' . (8]

9. Write short notes on: o [4%3]
a) Christian's Algorithm ‘ |
b) Recovery approach in Distributed System

¢) CORBA services
d) Monolithic and Microkernel

Fokk
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Candidates are required to give thexr answers in thelr own words-as far as practicable. -
Attempt All questions. '

- The figures in the margin indicate Full Marks
Assume suztable daz‘a if necessmy

. ,"Dlstrlbuted system acts as a sma}e coherent system to its end user. " Justlfy the statement

with its features and challenges. What is fundamental model? = - , s [6+2]
Deﬁne DFS. How RMI perform communication between distributed objecfs? Explain. = [2+6]
Verify with  proper explanations that DNS is a distributed hierarchical database system. [10}

Verte the ‘importance of election  algorithm. Explain BULLY 'algoifithm with 1 suitable

xample, Compare it with Ring based algorxthm

[4+2+2]

. vEpram with algorlthnnc steps, %mw token ring algorlthm Works for mutual cxclusmn in
a-dls buted system. . ‘ : RN [10]

.. | | R
Deﬁne lock in concurrency contrﬁl How can concurrency be controlied in dlstubuted
transactions? What situation does lead to distributed deadlock‘?' R L [1+4+3_]
Write short notes on;: : : : y o - [3*4]

a) HeterogeneLty in distributed system

. 'b) Rendezvous concept and implementation .

¢) Flat versus nested locks
d) Process Resilience

fk
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v' Candidates are 'fCQUired to give their answers in their own words as far as practicable.
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v The figures in the margin indicate Full Mt Marks.

v Assume suitable data if necessary.

(1]

Discuss the properties of Distributed System (DS). How interaction model addresses the

relevant issues in D8? [6+2]
What is the importance of IDL in RMI? Write the operation of static RML ‘ [3+5]
‘What are the characteristics of SUN~N§"S‘? Discuss with its architecture. [3+5]

What are the common problems of physical clock synchronization algorithms? Write Chandy-
Lamport s algomthm for recording global states in Distributed System. : [3+5]

Muasure the ?erformance issue of non-token %Jased R;mm‘t-/ﬂsgrawal Algorithm. Wme alternate
‘ iaomthm to address those performance issues. : . [”+6]

riow to come to consensus in DS? Discuss with an dppmdch, how do you make the distributed
5 Jstem service highly available? * » {3+5)

‘&?v hat are the reémtwmlnps between parent and uhdd transactions in DS? Write the pmblems of

locking with the solutions to avoid it. , , [4+8]

How do you avoid faults in | Ds? Cumy"ﬁ'w independent chekpointing with coordinated

checkpointing approach. [4+4]
Write short notes on (Any Three) - [4+4-+4]
fa] Monolithic and Miero-Kernel

[b]
[c]

[d]

- e)

Services provided by CCRBA with the functions of Object Adapter
Two Phase Distributed Commit |
Distributed Debugging.

KPC communication semantics
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>

Define Distributed System, 377ha1 are ad «ramams and (*‘ isadvantages of distributed q
‘system? b

2. Draw and explain distributed file service architecture. How: does *hat architecture .
. encourage the sharing of storage resources in distributed system?' Explain. : [6+2]

3. . Differentiate between RPC and RMI. How dons m@dem RPC mamlam the transparency

in distributed system? ‘ [2+6].

4. Compare process and threads. Why threads are important in distributed System, - [2+2]

Give an example of hetemgeneous modeliof distributed., apphcamn How is distributed

opemtmg, system realized in practical dis sttibuted: systems? Eapls
What do vou mean physical and- logieal clorks? ‘Explain- heiwork Time: Pmtocoi dﬂd ‘
‘ Berkalcy Algorithm for: physical clock. qym.nrnmzatwn . e AR [ 2 +4 ]
. How: dow mutual exclusion.help in: co-ordination in m:«,mmﬁ@d byﬂtﬁm Explam th@*
how. Lamport. aiﬂomhm ensures mutual exclusion? Tt T = : 12%5]
8.t What rare the “major mbjecmves for. mphx:atmn in dzsmbu’ced 8ys tem‘7 I’*xplam primary
backup model for fault tolerance. S SR 13+5]
v 9. Differentiate between nested: transaction and distmbuted transaction with examples. How:
is commitment ensured in distributed transactions? [2+6]
10. What do you mean by fault tolerant system? What do you mean by Byzantine Failure?
Explain Byzantine Generals problem to illustrate how agr f:enwm can be reached in faulty
system. ‘ - ‘ [1+2+5]
11, Write short notes on: - - | [3+3}

a) Comparison of CORBA and Mach

b) Timestamp ordering in concurrency control

ok ok
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- 2. Explain the ways how distributed objects communicate with each other. Differentiate
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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.

ANANENE NS

1. How do you define Distributed System? Explain with the model, how hardware, data and
controls are distributed in the distributed system environment. o [2+6]

between RPC and RML [4+4]

3. Define distributed file system. Draw and éxplain distributed file service architecture in
~ detail. - ’ ' ' : -, i[2+6]

4. Differentiate between homogeneous and heterogeneous distributed applications wit

NG

~example. | o
. "Compare physical clocks and logical clocks with its implementation semantics. Describe _
Lamport's timestamp algorithm with its benefits and drawbacks. - o [2+6]
6. Explain any one election technique in Distributed System. Discuss with steps how |
' consensuscan be achieved in Distributed System. ' o [5+3]
7. How do you say that replication is one of the scaling techniques in Distributed System? -
" How to handle concurrent invocations with object replication in distributed object ‘based
system? ' [2+4]
8. What are the roles of atomic commitment protocol (ACP) in distributed transactions?
Explain the different methods of concurrency control in distributed transactions. © [2+6]
9. What are the dependability requirements of fault tolerant system? What do you mean by
K-fault tolerant? How to come agreement in faulty system? Explain with the approach of
" byzantine generals problem. ' , [2+2+4]
10. Write different services provided by CORBA. What are dynamic and static invocation
approaches of CORBA. . [2+4]
11. Write short notes on: o : [4+4]

a) Process and threads in OS
b) Distributed commit .
E ‘ Hogok
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—

- What are the major-goals of distributed system? Fxplain the need of transparency in

i

i ‘ - distributed system along with the challenges in achieving that. [4+4]

2. How do you convince that middlewafc plays the important role in Distributed System?

- Explain the operation of RPC in client'server communication in Distributed System. [3475]
3. What do you mean by file and directory serViCe?’Explain»the operation of SUN NFS with =~
its architecture. o o e e - [3+5]
Why network operating system (NOS) is widély preferred over distributed operating ‘
system (DOS) in practical distributed Systems? Explain DOS as a middleware, = [4+4] .

0 gic,éil and&;\}physical- clocks. ,Exp}ain' Lamport ‘timestamp ;algbriyth'malong: with an

- Present a practical scenario where you need an‘election algorithm. ‘Explain an election -
- algorithm with example that is suitable to your scenario, DTt [2+4)
. Comparc passive - replication with active replication approach. Also discuss with a v
: .techp%que that make the distributed system service highly available. - Lo [2+4]

. What do you mean by Distributed Deadlock? Explain the two-bhase commit protocol of
handling distributed transaction, i "

‘ ‘ | [2+5]

[ : , 9, What are the flat and nested transactions? Describe the methods for concuxreﬁcy control
' in distributed system. Sl el : N

10. What do you mean by faults, failures and errors? How do youwhandle faults in Distributed

| - System? Explain process resilience approach in brief, _ : [2+2+4]

o [1. What is IDL? Explain CORBA RMI with its services, T [2+4]

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

Attempt Al questions.
The figures in the margin indicate F ull Marks.
Assume suitable data if necessary.

Explain about the project and describe in detail about the characteristics of the project. [2+2]

Define a project manager. Explain how you can be an effective I'T project manager. [1+3]
3. Explain about the Project Management Institute (PMI) and describe the area of

knowledge for the project manager to successfully completion of the project. [2+3]

Explain project management context as per PMIL [5]

5. Construct the CPM Network for a project with following activities:

Activities AIBIC|DIEIF|{G] H
Predecessor .1 -lAIB|D|B|C|EFG
| Durations (Days) | 1115197 61716 4

Find:
a) Draw CPM Network Diagram [5]
b) EST, EFT, LST, LFT Total and free float time [5]
¢) Critical path (1
d) Project completion time (1]
Discuss about project process groups. ' [4]

7. Explain about the project risk management and describe different types of tools and

10.

1L
12.

13.

techniques for risk identification and management. [3+3]
Differentiate project scope and product scope. Write about aspects of IT project
estimation.

Describe about the cost estimating in project management and explain about the tools and
techniques used for cost estimating.

Define EVM. Your project is scheduled for 2 years. Nine months into the project, while
the total project budget is Rs. 42,00,000, you've already spent Rs. 16,50,000. CPI is
0.875. Calculate EV, EAC, ETC, VAC and share your conclusion. [1+1+1+1+1+1]

[243]

[3+3]

Explain needs of procurement. Discuss about contract types. [2+2]

Discuss about project communication management process. As a project manager, how
do you write effective email? [2+2]

Write short notes on: [5x3]
a) Decision Tree analysis
b) Balance scorecard
¢) Expert judgements
d) Project management and General management
e) S-—curve
EE X3
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a) S—curve :
- b) Balanced Scorecard °
.~ ¢) Pareto chart :
- d) Application of CPM
¢} Decision tree analysis
o - -

v

N

v Candidates are requnred to give thelr answers in their own words as far as pracneable
v Attempt Al questions. ‘ v
v’ The figures in the margin mdzcate Full Marks
v Assume suztable data if necessary.
L. Deﬁne project. L1st some key benefits of conduetlng feas1b1hty study [2+2]
2. Explam about  the pr Ject management and proleet portfoho management Explain :
 differences between them., ‘ , - [2+3]
3. Define PMI. What are the dnvers of the ICT proj ects sueeess? ‘ [242]
4. Describe the need of Work Breakdown Structure (WBS) and explain success entend for
~* projects, FE [2+2]
5. How does system management address busmess, technologieal and organiza‘tional
'~ concerns before creatmg or making changes to system'7 ‘ : [4]
6. Describe the need of elosmg process and explam its 1mportanee w1th surtable example of
the mega projects. , - [3+3]
7. Consider a project havmg followmg activities and duratmn requlred to complete them as
' shown in table below, Answer the followmg questions.
Letmty Predecessor | Duration
‘ - 5
B A 4
C A 5
D | B 6
E C 3
[F D,E 14 | ‘
"~ a) Prepare the network d1agram [3]
'b) Identify the critical activity.
~ ©) Find the project duration. [2]
8. Descnbe about the prOJect Scope Management and desenbe 1he mputs, tools and ;
 techniques used to develop the pr ogect charter, . [3+3]
9. Define pro;ect quahty As a project manager, how do you improve: the quahty of IT
 projects? -, : ‘ ; [2+3]
10. Explain about the nnportance of effeenve commumcanon in prOJect management dnd
descnbe its role for the successful project completlon ey [3+3]
11 Desenbe the various tools and techmques used for performanee reporting of a prcgect :
- execution process. : s
12, Deﬁne project risk, Dlseuss about sources of nsk in IT prOJeets - [242]
- 13. Why custom processes need. for IT pmjects’? S 5]
14. Write short notes on; ' - [5%3)
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1. a) Listoutthe type of project on different bases of project classification. {51
b) What is PMBOK? How the external environmental influences on ICT project? [2+3]
¢)” What are the roles of PMI for the development of project Management profession?

Discuss about different forms of organizational structure. [2+4]
2. a) What are the phases in project life cycle? How does project life cycle differ from
product life cycle? [2+3]
b) Show different types of matrix organizational structure. [4]
¢) Explain briefly about 5 process group relating any project concerning youi discipline. (6l
3. a) Define the Project Integration Management and what are the essential information
required to create Project Charter? [2+3]
b) Construct a precedence diagram for this project and find the critical path using data
below. Calculate the forward pass and backward pass and what is free float for
activity E with respect to activity H? [24+2+2+2+2]
[_z;_gﬁvities a_}.’fggig_céssoﬂ Duration (533;5)
.mw.fl_.,_ﬁ ________ TN DS __2_ S
B A I
S P N
b B | 2 |
E B,C | 4
F AE | 6 |
G | D .
H D,E,F 2
I G.H 5
3 HF 6
K Ly | A
¢) What is Balanced Scored Card? Why do it? [1+2]
4, &) What is EVM? You are the project manager on a project that has Rs. 800000/~
software development effort. There are two team of programmers that will work for
six month for a total of 10000 hours. According to the project schedule your Team
should be done with 38% of the work. As of today, the project is 40% complete while
50% budget has been used. Calculate CPI and SPL Is the project is behind the
schedule of ahead schedule? And share your conclusion. [242+2+1+1]
b) What are the 3 processes of project quality management? and how to improve Quality
Management in ICT project? [2+3]
c) Explain about the need of communication management for the suceess of critical
projects. 31




5. a) What is Risk? What are the sources of risk in IT project? Explain brief one method
each for the qualitative and quantitative analysis of risk. How risk can be response?{1+2+1+1+2]

b) Write step by step procedure for the procurement of goods and services in
government/public office in the context of Nepal. [5]

~ ¢) Explain ICT code of Ethics. | [3]

ok
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1. a) Define project. Discuss final year project characteristics of your own. How you

compare SMART objective of your final year project? [1+3+3]

b) What is PMBOK? Explain problem tree approach for solving project management
issues. ’ :

2. a) Describe PMI's framework for project management. List out common enablers of '

project success.
b) Distinguish product life cycle with project life cycle.

3. a) - What is system view of project management? Explain about three sphere model of
system management. :

b) What is work breakdown structure (WBS)? How does it affect the work estimate of
. tasks/activities?

4. a) What is project charter? How we calculate probability-index for a project?

b) Distinguish project scope with product scope. What is the significance of scope
verification in project scope management?

1

5. For a particular project budgeted cost of work schedule was Rs. 9,50,000 and budgeted
value of the work performed was Rs. 8,00,000 at point of reporting date i.e at 20 weeks
from starting date. But, the actual cost of work performed was 10,00,000 and the project
completion time is 45 weeks. The project having estimated cost of Rs. 50,00,000. Based
on above information, draw features of that project and comment on each parameter of
earned value analysis. -

6. From the table below:

SN | Activity | Duration (days) Predecessor | Successor
1 1A 5 - B,C,D
2 |B 3 A E
3 |C 2 A F.H
4 D 3 A G
5 |E 2 B H
6 |F 1 C I
7 |G 3 D I
g8 |H 1 CE -
9 I 2 F,G -

a) Draw the network diagram of activities involved in the project, show forward pass

[2+2]

[2+2]
[4]

[2+3]

1243]
[2+2]

[2+2]

[6]

and backward pass calculation in Network of each node and indicates the critical path.[4+2+1]

b) What is the total duration of project completion?

¢) Calculate the total float, free float, Independent float and Intérfering float for each
activity.

1]

(4]



7. Quality is one of the most important factors to be controlled for effective cielivery of

project objectives. How quality assurance and quality control is implemented in order to
deliver a successful project. :

8. Why reporting system is required in a project? Explain the hazards of communication
error in a project. :

9. Why risk ‘management is an essential part of project management? Describe the risk
identification techniques in ICT project.
10.a) What do you mean by project procurement management? Explain the different
process adopted for procurement in ICT project.
b) What is balance scorecard? And why it is important in large organization?
¢) What is project management maturity?

ook

"

[6]
[2+2]
[2+4]
[1+4]

[1+1]
(2]
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10.

11.

12.

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 about the Project and describe in detail about the characteristics of the Project.
Describe the different skill sets required by a project manager and briefly explain each of
them.

Explain about the Project Management Institute (PMI) and describe the area of
knowledge for the project manager to successfully completion of the Project.

Describe the need work breakdown structure (WBS) and explain success criteria for
projects.

Describe with comparison between the project management and project portfolio
management.

Describe about the quality planning, quality assurance and quality control and explain
different approaches to these processes.

Construct the CPM network for a project with following activities:

Activities A{B; CID E F i G H

Predecessor - - AIB|DF |B|C]|EG

Durations (Days) | 11 | 5 { 10 | 7 7 6 | 5 6
Find:

a) Draw CPM Network Diagram

b) Critical path

¢) Project completion time

d) EST, EFT, LST, LFT and Total float time

Describe the need of monitoring, evaluation and controlling process and explain its
importance with suitable example of the local project.

Explain about the project procurement management and explain the types of processes
adopted for procurement.

Describe about the project integration management and describe the inputs, tools and
techniques used to develop the project charter.

Explain about the importance of effective communication in project management and
describe its role for the successful project completion.

Write short notes on:

a) Decision Tree analysis

b) Balance scorecard

¢) Expert judgments

d) Contract (project) closure procedure
e) Project Risk Management

Kk

[2+3]

[2+3]

[243]

[2+3]

(5]

(5]
[15]

[2+3]

[3+2]

[2+3]

[3+2]
(53]
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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 F ull Marks.

Necessary tables are attached herewith.

Assume suitable data if necessary.

oM

a) " What is PMBOK? How the extemal environmental mﬁuencus on ICT prq;ect‘P ,
b) Define the prolect portfolio management and what are the key benefits of pro;ect

portfoho managementV - o - o [4]
c) What is the role of Project Management and also explam the recommended skills for

all prOJect managers as well as ICT project managers. 4]
a) Describe the drivers for the pro;ect success and factor that slowing the pro;ect the

‘project success indetail. - v [2+2]
b) What are pro;ect quality requn-ement? How it helps in prOJect quality management,

Explain role of balanced scorecard in it. : ‘ [3+31

Define project risk and risk audlts Differentiate the quahtatwe risk analysis and
quanntatwe risk analysis process.

3+3]

New software ‘development project has the following different actlvxties to be

accomplished as listed on table. Answer the followings: v [3x4] -

(i) Prepare the activity network diagram. ' : ‘

- (ii) Identify the critical tasks and calculate the total completlon time.

(ii)If all the activities ‘duration estimates dre with variance of 2.25 weeks fi nd out the
probabilify of project completion within 30 weeks and 39 weeks.

Activity | Immediate Predecessor | Duration (in weeks)
A - 2
B — - 2
C - 6
D . A 8.
E B 10
F B 8-
G C 12
H D,E 12
1 -G ‘ 4
J F,H1I: 7

Prepare a statement of work (SOW) and IS project which is to be developed as
- Engineering College MIS. You are free to make your own assumptions regaldmg the
~ system. . _ - [8]



e

. a) What is system view of

6. Compare the followings: ‘ - S [4x3]
a} Developing project manag ' A itori in; j '
~ b) Risk analysis using Decision tr

ee technique versus Simulation technique, .
¢) Data analysis using Box plot versus Scatter plot,

d) Detail Project Report (DPR) document versys Request for ‘Prdposalw(RFP) document,

project management? Explain about three sphere model of
_ System management, ' o

[2+2]

b) Define Project Integration Management. And Also compare project scope with

product scope. [2+2]

- Write short notes on: S o ‘ [4x3]
a) Effective meeting conduction process : .

b) PMI framework

¢) Seller selection criteria

d) Tornado analysis
. %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 Matks.
Assume suitable data if necessary.

a) What are the triple constraints of Project? How is project different from operational

work? [3+2]
b) What are the essential interpersonal skill and managerial skill to be a successful
Project Manager? [2+3]

Chuchche Consulting Company (3C) is considering a new project for a local hospital to
be serviced and they are in planning phase. Answer the following as per the calculations
from the different project activities timings of Table-A. [6+3+3]
. . Duration Precedin
Activity Desorxptlon (Weeks) Activityg
A Select platform and COTS (Commercial of the 3 -
shelf) software
B Design for upgrading office network 3 A
C Additional models design/ development 6 B
D Model and structure database 4 B
E Integrate hardware/components 4 C,D
F System testing 5 E
G- System deployment 2 F
H System tuning and hardening 4 F
[ Training material Finalization 3 -~ F
J Technical and end user Training 6 1

a) Prepare activity network diagram.

b) List the critical activities :

¢) If the project is starting from Baishakh 1, 2076, Prepare a complete schedule of the
project activities, including the exact project completion date.

a) What are the phases in project life cycle? How does project life cycle differ from

product life cycle? [2+43]
b) Why reporting system is required in a project? Explain the hazards of communication
error in a project. [2+3]

What is EVM? Suppose you have a project to be completed in 12 months and the budget

of the project is Rs 10 lac. Six months have passed and 6 lac has been spent, but on closer
review you find that only 40% of the work has been completed so far. )

Find the SPI and CPI deduce whether the project is behind or ahead of schedule. [1+2+2+1]

Why risk management is important in project management? What are the quantitative risk

analysis processes? Write a brief note. 13+4]
What is TQM? Are there quality standards for software industry and services? Relate

with other types of standards too. [2+5]
Compare the followings: [4x4]

a) Project scoping vs. project closing
b) Formal vs. Informal communication
c) Sensitivity analysis vs SWOT analysis
d) Tender vs. quotation process
Write short notes: [3x4]
a) Balance scorecard framework
b) Future trend of ICT Project
¢) Outsourcing and off-shoring options
d) ICT Code of Ethics
s ¥k
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Candidates are required to give their answers in their own words as far as practicable.
Attempt AUl questions. .

The figures in the margin indicate Full Marks.

Necessary tables are atiached herewiih,

Assume suitable data if necessary. -

-

a) What is PMBOK? How the external environmental influences on ICT project? ~ = [243]
b) Define the project portfolic management and what are the key benefits of project
portfolio management? oL ~

Considering the following activity detail table having all the times in week answer the
followings with calculation steps: : :

[2+3]

R

Activity | Optimistic Time | Most Likely Time | Pessimistic Time | Preceding Activity

A 3 ' 6 - 9 -
B 6 12 24 -
C 6 N 18 A
D -3 6 21 B
E 9 12 21 - D

~F 3 6 ' 18 C

G 6 12 24 . E
H 9 18 27 F,G

a) - Draw the activity network diagram with identiﬁcatioh of the critical path.
b) Calculate the expected project completion time in weeks. ‘ - o
¢) What will be the probability for completion of the project within' (i) 48 weeks and-

‘(i1) one year of the start date? ‘ ' _ , [5+3+4]
What do you mean by project development life cycle?-Explain describing various part, -
phase, stage and activities of the project development life cycle.- [10]

Why the cost estimation for software projéct is a bit complex? Explain the EVM
technique for the cost control and monitoring. Illustrate an EVA graph with your own
values. ' ' [3+5+2]

Compare the followings: ’ : ‘ ’ ) [4x4]
a) BOQ document vs. RFP document ' : '

b) Status reporting vs. progress reporting

¢) Functional vs. matrix organization

d) Boxplot vs. histogram analysis

2) Discuss the basic approach used for Total Quality Management and how to improve

~ Quality management in ICT project?.. - . S : [3+2}

b) Define project integration management and compate project scope with product ’
SCOpe. _ - . [2+3]

Write short notes: ' o : | [3x4]

a) SWOT Analysis

b) Balanced Scorecard

¢) Risk Register

d) Custom processes for IT Projects

ok
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v Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions.
v The figures in the margin indicate Full Marks.
v Assume suitable data if necessary. *
1. a) What are the triple constraints of project? How 1s project different from operational
) work? [3+2]
b) What are the essential managerial skill and soft skill to be a successful Project
© Manager? [3+2]
‘ "~<-)2. a) Write the concept of project management process groups. How is it related to project
) management knowledge areas? [3+2]
b) Define PMI framework. What are the key benefits of project portfolio management?  [2+3]
3. a) Whatis PMBOK? And how the external environmental influence on ICT project? [2+3]
b) Define the Project Integration Management and what is the essential information
, required to ereate Project Charter? | [2+3]
4, 2). What is system view of projeci management? Explain about three sphere model of
- system management. _ [2+3]}
b) Define organization structure. What are the different organizational structures and
which type of structure do you fell is the most effective in ICT project? [1+4]
5. Construct a network diagram for this project and explain what is meant by critical
path? ‘ ' [1+2+2+1]
i) Calculate the forward pass and backward pass
ii) Calculate the total float on each activity
~ Activities | Predecessor | Duration (Days)
. START - 0
) A START 3
: B START 5
C AB 7
D C 2
E B 4
END D,E 0 }
6. Suppose you have IT project, which might look after project planning: [2.5+2.5+1] |
Task ID | Name Start End Budget
101 Setup Database Step!1 | Sept10 |Rs. 1,00,000/-
102 Build Application | Step7 | Sept 20 | Rs. 1,50,000/-

Let's assume, project has started on Sep 3™ determine that the first task is 20% complete
and second task is 10% complete and Budget at completion (BAC) is Rs 2,50,000/- and
after reviewing your time and expenses software and compiling any miscellaneous
expenses, we determine that actual cost of the first task is Rs. 45,000/- and second task of
Actual cost Rs. 20,000/, Find the SV and CV of the project. Is the project is over budget
or under budget? e




7. a) Quality is one of the most imiportant factors to be considered for effective delivery of

_project objeetives. How quality assurance and qualify control are implemented in
order to deliver a successful project? : ‘

‘b) Why 'dbcumentation and reporting system is required in a project? Explain the hazards

of communication error in project?

. a) Why risk response planning is important in project? What are the response strategies

for negative risk?

b) What do you mean by Project Procurement Management?- Explain the different
process adopted for procurement in ICT project?

. Write short notes on: (any four)

i)  Balance Scorecard

- i) SWOT Analysis

iii) Contract Closure Procedure
iv) Delphi Technique
v) ICT Code of Ethics

sk

5]

[2+3]

[2+3]

[1+4]
[2x4]
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Candidates are required to give their answers in their own words as far as practicable.

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

Assume suitable data if necessary.

a) What do you mean by Project Development Lift Cycle? Explain various phases of the

-project development lift cycle. 51
b) What are the triple constraints of project? What makes a project different from
operational work? " [3+2]
2) What are the essential interpersonal and managerial skills to be a successful project
manager? ' . ' ' [2+3]
b) “The Project Management Institute's Framework provides a basic structure for
: ungiers‘can& project managerment." Justify the statement. [5]
° The clothing manufacturer, Neplai Luga, is considering introduction a line of cargo pants
* made entirely from hemp. The project costs NRs. 4.6 million and will generate cash flows
of NRs. 1 million for 5 years. What is the payback period? If the interest rate is 0.3% per
month; what is the project's NPV? Should the project be accepted? Why or why not? = [10]
' [2.5%4]

5.

a) Consider the following project and answer the followings:

i) Construct a network diagram
ii) Calculate the forward pass and backward pass
iii) Indentify the critical path

b) Calculate the total float on each activity.

Activities | Predecessor | Durations (Days)
A - 11

B - 15

C A 15

D AB 10

E B- 5

F CD 2

G EF |7

a) A project manager is having trouble getting a project member to complete their tasks
as assigned. What type of communication would the project manager want to use to

address this problem initially and why? [5]
b) What is PMBOK? And how the external environmental influences on ICT proj ect? [2+3]



6. a) Why risk reSpohsé planning is important in project? What are the response strategies

for negative risk? [2+3]

b) Whatis EVM? Suppose you are three month into a six month project. Assume that the
budget burn rate is constant and the Budget at Completion (BAC) is Rs 1,20,000/- and
Actual cost is Rs 65,000/~ and Schedule Performance Index is 1.2. Find the CPI of the
project and Estimate at Completion (EAC). Is the project is over budget or under

budget? . [1+2+1+1]
7. a) What do you mean by Project Procurement Management? Explain -the different
process adopted for procyrement in ICT project? ' - . [1+4]
b) ~How Pareto charts help to achieve better quality project? ‘ [3]
8. Write short notes on: . [2.5%4]

1) Balance Scorecard

if) COCOMO for IT project
iif) Break-even Point ‘
1v) Cause and effect diagram
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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. a) What is the project? Explain the triple constraints of project with figure and describe
their relationship. [1+4]
b) What are the managerial skills and essential soft skills to be a successful project -
manager? [2+3] .
2. a) What are the key benefits of project portfolio management? Explain the B
characteristics of project life cycle with diagram. [2+3]
b) Define PM context as per PMI. Explain the role and responsibility of key project
member. [1+4]
3. ‘a) What are the major causes of failure of the ICT project? Explain how organizational
structures influence projects? [2+3]
- b) What is system view of project management? Explain about three sphere model of
system management. [2+3]
Draw the network diagram and find the critical path using data below. Calculate the
forward pass and backward pass and find the total float time. [2+2+2]
Activities | Predecessor | Durations (days)
START |- 0
A START 5
B A 6
C START 4
D C 5
E B 7
F E 3
END D,F 0

S ————————

e e e e

S. What is EVM? The project has been planned that total estimated cost of project is Rs 3
Lakhs and there are 20 widgets to complete in 10 months duration. At Stf‘ months, it
reported that project was completed 40% and it has been spent Rs. 3 Lakhs only. Now
calculate Cost Variance and Schedule Variance. Is the project is behind the schedule or
ahead schedule? _ [14+242+1]

6. a) Define project integration management. What type of information should include
while making the project charter? : [2+3]

b) Quality is one of the most important factors to be controlled for effective delivery of

project objectives. How quality assurance and quality control are implemented in
order to deliver a successful project? [5]



Why communication management is important inIT pfoject‘? How to run the effective

meeting in project? , [3+2)
b) Risk management is an essential part of project management. Describe the risk
identification techniques in IT project. [5]
a) What do you mean by Project Procurement Management? Explain the different
process adopted for procurement in ICT project? ‘ [1+4]
b} Why reporting system and’ documentation are required in a ﬁmject? Explain the
hazard of communication errors in a project, _ [2+3]
- Write short notes on; (Any two) o [2x4]
a) Balanced scorecard '

b) Contract closure procedure

c)

d) ICT code of ethics

Out sourcing and off-shoring options -

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

v Attempt Al questions. -

v The figures in the margin indicate Full Marks. -

v Assume suitable data if necessary. ‘

1. a) Whatis the project? Explain the triple constraints of project with figure and describe
their relationship. Differentiate between JCT project and other project:

b) “What is the concept of project management? What are the different skill sets requ
by the project managers. Discuss some of the knowledge areas and techniques used

during project management? {4]

2. a) How are project Portfolio management and Program management related to project
management? Discuss. (41
b) What is PMBOK? What are the knowledge contents that falls under PMBOK? [4]

3. a) Describe briefly what happens in each of the five project management process groups
- (initiating, planning executing, monitoring and controlling and closing). [4]
~b) Briefly explain the different types project organisation structure. [4]

4, Draw the network diagram and trace the critical path using data below. Calculate the total
project duration and total float time. i
: Activities | Predecessor | Duration (Days) ‘ &

D,E
F,G

ellolie-Hesllwil@lloslie
elell iEdrdl
Gl ol fn]rol s |w

5. Given the following information for a one-year project, answer the following questions.
Recall that PV is the planned value, EV is the earned value, AC is the actual gost;;and,

BAC is the budget at completion. . [4x2]

PV =$23.000, EV = $20,000, AC = $25,000, BAC = $120,000

a) What is the cost variance, schedule variance, cost performance index -(CPI), and
schedule performance index (SPI) for the project?

b) How is the project doing? Is it ahead of schedule or behind schedule? Is it under’
budget or over budget?

¢) Use the CPI to calculate the estimate at completion (EAC) for this project. Is the
project performing better or worse than planned?

d) Use the schedule performance index (SPI) to estimate how long it will take to finish
this project.



6. a). Whét zs project scope management? Compare project scope with product scope ’ {4]

b) Discuss the concept of Quahty Planning. What are different 1tems related to Cost of
Quality in terms of conformance cost and non conformance cost? Pl x

4]

¢) What do you understand by statement of Work (SOW) in the context of project
procurement management? Discuss the tentative content/structure of this document. [4]

7. Compare the following; R : [2.5x4]
a) Quahtatlve Vs Quantitative RISk Analy51s ‘ ' '

@%’@ff—sh%:? pﬁ’i nMhderiticalities

;) PR W1%’%16.xfs«docume: tV IeWaetlng report
ﬁgd) Quotation Vs Mder base emen manaﬁement

8. Suppose you are undertaking a major prpject reqmred for completion of your bachelors of
engineering. You are required to submit a project proposal to project coordinator office at
your campus and i n relation.to. your major prqect [2.5x4]

a) Draw a WBS that details the entire acuwty durmg the project.

b) Plan activity duration of each activity in the form of PERT or Gantt d1agram
c) Make a table for cost estimation of each activity

d) Outline the communication management plan for the entire project.

9. Write short notes on: _ - [4x2.5]

a) ICT Code of Ethics
~-b) Matrix Organisation
e ‘Balanced S¢orecard

'd) SWOT Analys15

* %ok
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_‘f.f?:'thtal network slack time. [5+3+2]
Task | Task name - | Duration | Starts after ]
code o - completion of task(s) -

PLAN | Plan project 3 ‘ '
' REQ | Capture requirements 8 PLAN
AGREE | Agree requirements with customer 2 REQ
DESIGN | Design system L 10 AGREE
CODE | Code system 12 DESIGN _
D Identify subcontractors 3 | DESIGN
BUY _ | Buy-in subcontractor code 5 1D '
INTEG | Integrate code and buy-in code 6 CODE,BUY =
TRAIN | Train staff 5 DESIGN
REL | Release system | 4 | INTEG, TRAIN

times for each task, using the data in the table below. Calculate the total project time and

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

Assume suitable data if necessary.

a) Whatis PMBOK? What are the knowledge contents that falls under PMBOK? [1+4]
b) What are the key benefits of project portfolio management? Explain the

characteristics of project life cycle with diagram. A S VAE]
a) How can IT proj ects be classified? Write about the challenges of IT projects. [2+2]
b) Explain the key elements of project proposal. » (5]

Produce a critical path network diagram, showing the earliest start times and latest start

ﬁ-a) What are the key featuies in change control on IT izmjects? Expiain about input, tools
and techniques and output of integrated change ¢ontrol. ' "

b) What is project scope management? And compare Project scope with product Scope. [2+2]

Risk Management is-an essential part of project management. Describe three typical risks
that can occur in a software project and for each of these risks suggest two possible

_ countermeasures.. v o e . [8]
What is earned value analysis? A project is scheduled for the time of 12 months. The ’
estimated cost of project is $400000. After 3 months, evaluation is done and it is
identified that 40% of work 1s accomplished but $200000 cost has been incurred. Now
calculate cost and schedule variance for the project. ’ [2+6]

B+31



e

8.

7. What are tools and téchniques for Total Quality Mauageméﬁt? And write possible steps to

improve quality IT project. - ’ [4+3]
Compare the following: . ‘ o o ‘ [3x3]

1) Traceability vs, Adaptability in reviewing steps

ii) Horizontal vs. vertical communication and their degree of formalness
iif) Control charts vs. Cause and effect charts for quality assessment
Write short notes on: - . , v . [Bx3]

i) Balanced Scorecard
if) SWOT Analysis

~iii) Contract Closure Procedure

Fokk
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v Candidates are required to give their answers in their own words as far as practicable.
v Artempt All questions.
v The figures in the margin indicate Full Marks.
v Aésume suitable data if necessary.
1. a) Whatis project? Explain the triple constraints of project with figure. {2+3]
b) What are the essential interpersonal and manageriat skills to be a successful pmj%éi
manager? o - o ‘ B
9. What are the major causes of failure of the ICT project? . Describe what bodies of
knowledge are required by a PM to contribute for a successful project implementation. - [3+4]
3. Consider the below table as the different WBS related job (activity) and sequences s per

the project plan for a MIS building project. Times listed are in weeks and the activity
network proceeds from 1%t node to 10" node following the table sequences. Draw the
critical path network diagram and calculate the total project time and total network stack

time of this project. ' . . A [§+3+3]

b (activity) | initalpatle | Fgotoude.
A 1. |
8

't':. -
IE :
5
3
g

. %
Fes O

_ DeMarco states that “you cannot control what you cannot measure”. Considering from software project manager's -

perspective, justify with relevant example?



| |

A project manager can modify three basic elements of a software project: the resources

available, the time available and the amount of product to bé built. Describe how each of

these three can be varied during a development process in order to ensure the resulting.

iy

software is of high quality. N : - [6]
Explain about the integrated change control in detail, X ' {6]

Suppose you are managing a software development project. The project is expected to be
completed in 8 months at a cost of Rs.50,000/- per month. After 2 months, you realize
that the project is 30 percent completed at a cost of Rs 200,000/-. Determine whether the
project is on-time and on-budget “after 2 months, Calculate  Cost and Schedule
Performance Index. : . .

What is difference between communication skills and communjcation management? How
does the communication skil] help_to resolve conflics in ICT project? Explain with
example. ' :

(8]

[2+4]

Compare the followings: | E [3x3]

- i) Decision Tree vs. Tornado Analysis for risk management - | -
i) Quotation based })IerhElS‘eN*S.JTCnder.‘bascd,pm;g;hase.;fgrprp,cﬂpemﬁnt;prgcgss"t;: S
1if):Consistency NS"-thmpletcness,;i-n;frequirements_\‘englimeﬁngf s '

- Write short notes on;

i) - Balanced scorecard framework
i1} Project .managementfmaturityamodel

i) Responsibility;assi gnment matrix

RETTI
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10.

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

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

a) Explain the triple constraints of Project with figure and describe their relationship? [2+2]
b) What are the essential interpersonal and managerial skill to be a successful project

manager? “ - [5]
a) Explain the Project Management Institute's (PMI) framework. ' 4]
b) What is PMBOK? What are the knowledge contents that falls under PMBOK? [1+4]
¢) Explain various types of matrix organization. : [41

Compare project management with project portfolio management. Explain the

characteristics of simple generic life cycle with necessary diagrams. : [1+4]
What is Famed Value Management (EVM)? Derive the formulas that are used in

schedule and cost performance, explain their significances. [1+3+3]
A big software project is under consideration for development. Overall 10 different
activities as WBS are identified as listed below table with their timings in number of
weeks. '

: .

Activities | a | m
(1Y) 7 (11113
(2,3) 1 4 | 7 Where
T 24 10 | 15 | 48 a= Opstimistic time
- (3,5) 12120 | 26 b= Pessimistic time
(3,6) 4 71 16 m= most likely time
(3,79 4 | 7 |16
6,7 51 8 |11
4,7 2 | 8 | 14
(7,8) 9 | 12 ] 15
3,9 1 1417
Calculate the following: ' :
a) What is the expected time of completion of the project? : [31
b) What is the probability of completing the project in 34 weeks? [3]
¢) What is the probability of the activity 7 being completed in the twentieth week? 31

Explain different types of Risk and illustrate the Risk management model with block

diagram according to PMI, Project Risk Management process. (71

Define project integration management. Explain the necessary inputs, tools and
techniques and outputs to develop a project charter. S . [1+4]

Does effective communication management skill reduce the associated risk of an IT
project? Explain with example. » v [4]

What makes the project procurement process of very crucial component in project
management? What are typical issues to be considered in e-bidding as a procurement
processing tool? o ' [2+4]

Write short notes on: ' 13x5]
a) COCOMO (constructive cost model) for IT project

b) Contract closure procedure

¢) Balanced scorecard framework
d) Pare to analysis

) Quality Audit Plan.
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. a) Briefly explain the traits of being an effective and ineffective project manager? - [242]

Py

b) Explam the necessity . of IT Pro;ect Management“’ How do you perform feasibility study
inIT project? L Lo [2+2]

2. ) Explain about knowledge areas of PMI framework. . . | : [4]

- b) Describe project managemenﬂ Explam the . mles and responSIbllltleS of key project
members. ‘ : - [2+2]

-3 What is a project chaxter" How do you develop a project charter, explam the inputs and tools -
- and techmques to develop it. ‘ [2+5] .

f A pro;ect Work consists-of the followmg actmtles as listed below intable. - | o | T

‘_;Actwlty' L Descnptlon L Duranon i days
A SAD) ] Start earth'work ‘ B ‘
B(-4y .o Ven'dcr..‘selﬂction 2
C(1-7) | . Starthandling 1
D(2-3) ' | - - Continue earth work 3
SEA(3-0) o oo Finish earthwork CR
R 45y | -f,‘J.Qrder'ingfraw-materialk o
1. 'G(4-8) ' |.". . Excavationfordrains. - L6
H (5-6) - Receiving raw material 5.
I'(6-9) " Base concreting- 4
T(7-8) “Confinue handing 4
K (8-9) ___Laying drains - 5

Draw the network diagram ancl trace the critical path of the network What are the Varlous
tlmmgs and the total duration of the above project?. '

5 What do you mean by Project Procurement management and what are the dlfferent processes

adopted for promrement” ' o , o ) [5]
6. Explain various tools and techniques for perfomamce reportmg : | [5]
7." If earned value is.twice its actual cost. for a project, calculate its cost performance index and
- cost variance percentage. Is the pro;ect over/under budoet’7 T : - [6]
8. a) Is there always a tradeoff between quality and productivity? Explam with an IT related |
example ‘ o _ 3]
b) ‘What are the possible steps to improve p‘foject quality? P R o ) [4] "
9. What are the essential components of project scope management” Explam S e 151
10. Write short notes on: Sl e : - AT [5><4j

a) Sensitivity analysis

b) The Balanced Scorecard

c) Six sigma N
d) Project Management Maturaty
e) Decision tree aria.lyszn

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

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

a) What is a project, and what are its main attributes? Why do you think that there is a

renewed interest in ICT project management? : {51
b) Explain how would you be an effective project manager. - {5]

N

a) What are the drivers for successful project? Construct the typical project life cycle for
an electronic project. [2+3]
b) Briefly explain the differences between functional, matrix and project organizations.

Describe how each structure affects the management of the project. 5]
Map a project management process groups o the area of knowledge for a project to
establish ten GSM towers in a city. Assume comfortable data before mapping. [71
a) Draw a PERT diagram based on the activity and also calculate the project duration

referring to the table below? : ‘ _ [3+2]

‘Dependent -
Task On Duration
A None 3
B ~None 65
C Mone 3
D A 4
£ C 2
F BDE 6 .
G A 3

b) What are different processes under the knowledge area of project cost management?
Discuss the method of cost control using earried value management (EVM). [5]

You are appointed as a project manager in a Government office whose responsibility is to
implement online payment system with base to system development methodologies
explain the IT product service development life cycle. Assume other parameters on your

own. . {711

Being an IT project manager in a reputed IT company how are you going to ensure the
quality of the system developmented. (5]

Why a reporting system is required in a project? Explain the hazards of communication
error in a project. ' [2+3]

Suppose you are undertaking a major project required for completion of your bachelors of
engineering. You are required to submit a project proposal to project coordinator office at
your campus. - '

a) Draw a WBS that details the entire activity during the project. [2.5]
b) Estimate activity duration of each activity in the form of PERT or Gantt diagram. - [2.5]
¢) Make a table for cost estimation of activities? _ S RE]
d) Outline the quality management plan for the entire project. [2.51
Write short notes on: : [4x4]

) Quantitative Risk Analysis and Modeling Techniques

b) Procurement Management Process Flow

¢) Balance Score card

d) Future trend of IT Projects
’ Atk
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a) List out the characteristics of a projée::t, ‘Explain the role of effective feasibility study
for the successful completion of a project. - [2+2]

fowey

b) What is the role of project manager? What are suggested skills for all project
managers and for information technology project managers? [5]

2. a} What is project ‘management - institute’ (PMI‘)‘? How is it related to project
management? Discuss PMI framework inrelation with project management, [4]

b) Explain with example' the cencep't‘kof vﬂriVers of project success and inhibitors of

project success. | [2+3]
3. a). Discuss the coneept of project management process groups (PGs). How is it related to
s ‘project management knowledge area? Give the example of two processes with
~ necessary inputs, tools and techniques and outputs. ‘ 4]
)} Define wwork break- down structure and itsimpertance: inproject:management. What .
UHLE di‘:ffemnt"Ways/approaches»mwprepare",a':v»"work‘sbmakdownv‘:_smmure foraproject? ©  [5]
f_,‘.]'fWhat do you understand by Quality - plannj:ng,w(g_u"aiityv Assurance and Quality
Control? Explain different approaches to these processes. » 4]
) Why - better - communication management - is' critical for - projeets? ‘Discuss the = . 3
- eommiumication management plan that should be considered for ICT projects. 5] .
Explain the integrated change control process in depth. , [4]
Define WBS technique in scope management. , ‘ g [3]
6. Being an IT project manager how are you going to manage an IT based project that
demands regular updates with new trends in market. [5]
7. Consider you are hired as a consultant in a IT college where every year 50 students are
admitted in 4 year program. You are asked to prepare a tender. Specification document
for setting up a digital library to be set-up on that college. State your all assumptions that
you will be making while preparing the document. ‘ ‘ [6]
8. If schedule performance index (SPI)is 0.75 in a mega project undergoing near Devikapur -
- district with earned value of being 60. Now calculate the planned value and also state
whether the projectisahead schedule or behind schedule. 7 [6]
9. Write short notes on: (any five) K : : [4x5]

a) Balanced Scorecard
- b) Tornado analysis
¢) Critical path analysis
d) Decision tree analysis
¢) Trends in cloud computing
) Outsourcing and off-shoring options
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What is a prOJect? Llst out its characteustlcs

‘What afe different sklll sets requ1red by a pro;ect manager’f’ Brreﬂy explarn ‘each of them

Define proj ject management body knowledge

- Explain about PI'OJ ect Management Ins’utute Framework

ok N'l’." B

"What are the phases in prOJect l1fe cyele’? How does a prOJect hfe cycle drffer from a
e product life cycle‘? R po Sl : :

6. l Explam a Matrrx Orgamzat1on Structure wrth it's advantages and drsadvantages

;:‘_ : 'and output.. ‘ . R
“Ex )flam about Integrated Change Control in IT pI'O_] ect development

o 1agrams/methods that can be used to sequence actrvrtres m the prmect” ERRERE

_-rlOl_leen the following mformauon for .one- year pro;ect use .Earned Value Management

S (CPI) and Schedule performance mdex (SPIy for the project S
" Planned Value = NPR 23,000 - I e
Earned Value =NPR 20,000
- Actual Cost =NPR 25,000 =
Budget at Completron NPR 1,20, 000

1. What isa Matunty Model for software development” Explam them o

12 _.V Explam about the necessrty of 1nformatron drstrlbutron and 1ts tools ancl techmques

Delphr_'l“echnlque for. nsk manacement »

hat is a procurernent process‘7 How is it perforrned 1n a prOJect?

Write. ‘short note on:
- Project stakeholders =~ . .
b) Project ‘management information system S
¢) Critical Chain Schedulmg ‘
d) “Categories of Rrsk '

e) ‘Balanced Score Card SR -
f) Constructrve Cost Model (COCOMO)

*.* : | ..‘_‘:::'.h

’ ,'What are drfferent tools and techmques for rrsk 1dent1ﬁcatron‘? Drscuss bralnstormrng and

).
5o

. 4]

. U
g, Discuss tlie concept” of project management process groups -(PGs). Lrst down two B
- processes of prOJect management process group wrth therr mputs tools and techmques

W
.,'Why is it 1mportant to determine activity sequencrng on projects‘? What are drfferent IR

* {EVM) method to calculate, cost variance, schedule. yariance, cost performance mdex SR

RE
Com
R

[‘5]‘,"..
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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. '

1. What do you understand by technology transfer? What are the opportunities and
challenges for developing countries to adopt new technology? [1+3]
2. Describe clean development mechanism (CDM) in relation to Kyoto protocol for global
warming. [4]
3. Explain thermo-chemical, physio-chemical and bio-chemical conversion of bio-mass to
biofuel energy. [2+2+2]
4, What is hydrogen fuel? Explain the advantages and disadvantages of hydrogen fuel over '
solar energy. [2+4]
5. Discuss the types of turbines use for hydropower generation. Explain how turbines are
related to the capacity of hydropower. [4+1]
6. Write briefly about the battery hazards and their impact on environment. [2+2]
7. How the énergy crisis of our country Nepal can be avoided? Describe its potential
solutions in short. [3]
8. Define the terms: _ [4x2]
a) Hybrid vehicles
b) Smart grid

¢) Super-Capacitors
d) Batteries
LR
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Candrdates are requlred to give their answers in their own words as far as praotlcable ,
Attempt AUl questions.

The figures in the margin indicate Fi ull Marks.

Assume suitable data if necessary.

. How skill - and technology are drstlngutshed in society? Explam how approprrate

technology can be developed wrthln a socrety with examples Explarn the process of

and how Nepal is planning to tackle it? .

Explarn what could be policies to sustarnable development of a socrety in terms. of energy
managemernt. What is the concept of fuel-cell and its. types and how 1t 1s developed?

- Explain with appropriate dragrarns and its appl1cat10ns

Caleulate a solar panel- system for a computer lab-of a- SChOOl in whrch 24 desktop
computers of 200 watts which in class loads occup1es 6 hour per day

What is the. differences between Acid Battery and Li-ion Battery? Explam prmorples of

G2V (grid to. velncle) and V2G (Vehrcle to gnd) syqtem

. How Nuclear fusron occurs and how it is apphed for to generate electrrcrty? How nuclear

plants are secured from emission hazards'?

Compare wmd power generatron and- hydropower in’ terms of all poss1b111t1es and
different parameters. Explain wind power generation system w1th brref descrrptron of

- wind turbrnes wind parks and power control
: Explam o1, (Any three)

a) Super capacitor ,
b) Clean development mechanism and sustarnabrhty

.¢) Hydrogen production and storage

d) Srnart power system »

technical production., R s : : Mg [1+2+2]'

Explam the causes of greenhouse effect ‘How envrronment is ai‘fect by global warmmg ‘ -
‘ e L g [1+3] o

[1+4]
[4]
[1+4] |

[1+3]

[1+3] 50t

[33]



TRIBHUVAN UNIVERSITY IMCX*am
INSTITUTE OF ENGINEERING Level BE Full Marks 40
Examination Control Division | Programme BEX, BCT Pass Marks 16
2080 Baishakh Year/Part IV/I Time 1'/, hrs.

Subject: - Energy Environment and Society (EX 701)

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

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

Assume suitable data if necessary.

AN

What are the impacts of technology on Society? Explain with relevant examples. [4]

What is SDG? Discuss about SDG 7. [2+3]

Explain the relation of wind power with wind velocity and diameter of rotor. [4]

Bowon o

Explain briefly principle of "Polymer membrane electrolyte (PEM) and Solid oxide fuel
cells (SOFC)". (8] -
5. It is proposed to build a hydropower in a site that has a river with a minimum discharge of

100 liter per second. The height of the intake from sea level is measured to be 2500 m. A
survey proposes to install powerhouse at 2525 m from sea level. Calculate the net head

and maximum power that can be delivered. [8]
6. What are the potential hazards of nuclear waste? [4]
7. Write advantages and disadvantages of super capacitor over normal batteries. [4]
8. Discuss about smart grid and its impact on socio-economic development of Nepal. [3]

&k






TRIBHUVAN UNIVERSITY Exam. [ ‘
INSTITUTE OF ENGINEERING Level BE Full Marks

- Regular

340 o

Examination Control Division | Programme BEX,BCT Pass Marks | 16

2079 Bhadra Year/Part IV/I Time i 1/, hrs.

Subject: - Energy Environment and Society (EX 701)

AN NN

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. '
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What do you understand by the term "Appropriate Technology"? Define briefly
technology transfer.

Describe the relation between "Human development Index and Energy Consumption”.

3. What is current situation of Hydropower development in Nepal? Draw schematic diagram

of hydropower system and explain how electricity is generated in power house.

Explain how sunlight can be converted into electrical energy. How this electrical energy
can be used to power internet server in remote area? Explain with block diagram.

Is nuclear energy is going to an ultimate source of future energy need in the world? What
are its advantages and disadvantages?

What do you mean by smart cerid? Can it be applied in Nepal? Differentiate between
V2Gand G2 V.

How can you generate hydrogen as a carrier of energy? What could be its advantages in
case of Nepal?

How can you establish relationship between renewable energy SOurces and climate

change issues? Give two practical examples.
¥

[3+2]
(5]

[2+3]
[2+3]
6]
(6]
[4]

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

The figures in the margin indicate Full Marks.
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Define technology along with its characteristics. How technology can be transferred in a
developing country? How can indegigenious technology be merged with modern
technology? [1+2+2]

Why and which source of energy is being widely used in Nepal? What is current
condition of energy use in Nepal and what may be the best plan of energy development in
Nepal. Draw Maslow’s hierarchy of needs and explain according to importance of needs
related to society. : [1+2+3]

Draw P-N junction solar cell and explain how it works. Draw block diagram of solar
panel system for house hold use and explain briefly how the power comes from solar
panel to electric sockets of home. : [2+3]

Why hydropower potential in Nepal is so big? What is current situation of hydropower
development in Nepal? Write schematic diagram of hydro power system and explain how

hydropower is generated in power house. ' [1+1+3]
What do you mean by fuel-cell and how does it work? How can yo{l use these fuel cells to
avoid green house gases emissions? Explain with examples. ‘ [2+1+2]
What is mean by emission hazard? What are the basic types of emission hazard and how
can society be protected from emission hazard? : [1+3+1]
Why energy storage is challenging in this modern era too? Explain how super-capacitors
can be used for energy storage. Explain how it works with appropriate diagrams. [1+1+43]
Write short notes on: (Any Two) [2%2]

a) Production of electrical ‘usir'lg wind turbines
b) Nuclear Energy and its future in the world
¢) Clean Development Mechanism and Sustainability

*okk
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{. What are the positive and negative impacts of modern technology on environment? How
cen it be transferred in developing countries? [3+1]
2. How you can slow down global warming? Explain with three examples. [2+3]
3. List down the sources of renewable energy in Nepal and describe the benefits of solar
electricity. [2+3]
4. What are the common sources of bio-mass in Nepal? What are the common
environmental impacts of hydropower plant in Nepal? [2+3]
5. What are the advantages and disadvantages of wind energy? How can you generate
electricity using wind turbines? [2+3]
6. Draw a polymer membrane electrolyte (PEM) fuel cell naming main parts. What are the
applications of PEM fuel cell? Why super capacitors are so important? [2+1+2]
7 What is clean development mechanism? How is it related to sustainable development in
~ developing countries? ' [2+2]
g Describe briefly about hybrid vehicle. What do you mean by smart grid? [2+2]
9. Write down a comparative note on energy demand and supply in the latest case of Nepal.
Which souree of energy used in Nepal is not environmentally friendly? [2+1]

* ok
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1. What are the key impacts of technology on society? Describe. [4]
2. Describe the relations between human devclopment index and energy consumptlon What
types of energy sources are bemg used in Nepal? [2+2]
‘3. What are the ways to drive electric vehicles? What are the advantages of electrical
vehicles specially in case of Nepal? How can electric vehicle deliver energy to grid?  [2+3+3]
4. Explain how sunlight can be converted to electrical energy. How this electrical energy
- canrbe used to power internet server in remote area? Explain with block diagram. [4+21
5 Explain how does solar based power system Work to pump- water‘7 What are .its

ations? B : A. , . ‘ o T4+2}

il Howvcan you g oenerate electrical energy from wmd’? Where can this energy be u_,ed‘? : [3+11
7'.”':’LISJL dawn forms of energy stmage and bneﬂy descrxbe about hybrid vehicle. - [4]

8. What are the key hazardous elemems of energy resources that lmpacts on envn‘onment [4]

sk
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o

1. What do you understand by technology transfer? What are the opportunities and :

~ challenges for developing countries to adopt new technology? [2+2]

2. What are greenhouse gases? Write cause and impacts of global warming in context to
Nepal. What are the factors affecting Human Development Index. [1+2+2]

3. Why biomass conversion is needed? Explain Thermo chemical Bioconversion process. '
Differentiate fuel cell and Battery. - o [2+343]

4. What is solar constant? Discuss the potentiai of solar PV and solar thermal power in
context to Nepal. [2+4]

'ij’;?"i Discuss the type of turbines use for hydropowet generation. Write basic difference

. between these turbines. [2+2]

6. What is hazard? Explain Battery, Emission and Nuclear hazard. [1+3]

7. Why energy storage is necessary? Describe forms of energy storage system. [2+3]

. Write short note on: (Any two) . [2+2]

- a) Demand and Supply of energy in world

b) Hybrid Vehicles
¢) Load Shedding vs load shifting method

Kk
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Attempt AI questions.
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Assume suitable data if necessary. .

. What is appropriate technology? What are the difference between appropriate technology

and indigenous technology? Explain with suitable example. [1-+3]

What is the energy use trend in Nepal? Hdw can you relate Energy with Maslow’s
hierarchy of needs in our Nepalese context? = - e [3+2]

Explain working principle of hydropower. How hydropower has been categorized in
Nepal? . , [3+3]

What is the total renewable energy development potential in Nepal? What are the

challenges for the country to harvest maximum energy production from those resources?
~“What energy policy.and strategy should be taken up? ' [3+3+2]

J":Ei:plain the working principle of Polymer membrane electrolyte fuel cell and solid oxide

fuel cells. What are the positive attributes of geothermal energy? [4+1]
.~ Discuss . the potential effect of nuclear hazard with suitable example. How can a

supercapacitor be used as energy storage device? o ‘ - [3+42]

What are the energy storage technologies? Why energy storage become challenge in

21% century? [2+2]

What is Clean Development Mechanism (CDM)? How CDM projects contribute to

achieve the Sustainable Development Goals (SDGs)? - [1+2]

Vi e
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What is Energy in the sense of technological development? Describe relation between

energy, environment and society. : (8]

Write briefly on energy trends, demand and supply of energy in content of Nepal? [8]
_ Describe about the suitability of use of solar energy as an alternative source of energy in
" the context of Nepal. [8]
- How nuclear hazard is significant in today's technological advancemient? Describe long

term and short-term effects of nuclear hazard. [8]
- Write short notes on: (any two) o [2x4]

1) Climate chancre and its 1mpacts in our country

ii) Geothermal energy as alternatlve energy source
iii) Hybrid vehicle

sk
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. Describe the term technology with its importance and method of transfer technology in

modern time.

[2+4]

2. Draw Maslow's hierarchy of needs and explain according to importance of needs.

‘Describe clean development mechanism and sustamablhty issues for overall development

 of couniry..

[2-+4]

3. Write solar radiation as source of energy with solar cell and solar plant function with

appropriate diagrams.

« power control system of wind energy production.

4. 'What are the availabilities wind energy sources‘7 Explain wind turbmes wind parks and

' How the synthetic fuel from the biomass works?. Explain about bio fuel cells..

[2+4]

[2+4]
[2-+4]

~6." What are the basics of elec‘troohermstry‘7 Explain about hydrogen productioriand storage. [2+4]

C 7. Write short notes on:

1) Battery hazard
ii) Smart grid

KRR
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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.

e ler~Blowga &'e say A nicré*hy oproject in a rural area in sustainable?
Q‘ME Zwﬁ‘g{om% #g&u cl? % watgr turbines? Differentiate between impulse and reaction
" turbines? ' ' I '

3. How can you relate Energy with Maslow’s hierarchy of needs in our Nepalese context?
© 4. What is biogas? List any four major routes for the conversion of biomass to energy and
other useful products. :
5. What are the latest technologies for the energy storage? Describe briefly about the
complications of the storage. ‘ :
6. ‘Whait w111 be"’v.'trhe,parameters to be consider while designing the solar Mini grid in the
village. . ¢ | | |
7. fWhat‘is_Hydrogenl Fuel? Describe about advantages and disadvantages of Hydrogen Fuel,
8. Describe the types of wind machines used today and what are the applications of Wind
‘Energy in Nepalese context. '
9. What are the common pollutants for the emission hazard how can it affects of the health.
10. Describe about the recent activities of Conference of the Parties (COP) in UNFCCC.

[4]

[1+3]

[3]
[143]
[243]

(3]
[1+3]

142]
(4]

(6]
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Sabject Ene’rg‘fy Environment a‘ﬁd Scciety (EX 701 )v

v Candidates are requited to give thelr answers in their own words as far as pracncable
v Attempr All questions.
v’ The figures in the margin indicate F ull Marks.
v’ Write your answers to the point asked in the question considering the time avazlable to
you. Do not write your answer in Fedundant and unnecessary detail.
v Assume suttable dara ;f necessarjy
1. Wnte down the 1mportance of Technology Transfer - [3]
2. “Global Warmmg 1s posmg a global threat ? Wnte down some 1mpacts of global

o wa:rmmar which alarms us as a global threat Wnte down your ideas about the way

(o] :*J ’O\ :A;Q) B

.‘};;erte down a basic synopsis of use of Geothennal Energy : ’ - ,:._{4]‘
:;;,Explam the workmg of a solar cell. . _ 4]
Write down the processes of achieving: energy from dxverse bwmass sources. £3]
. “The mcldent like Chernobyl and Fukusima accidents makes us cautious on the use of
Nuclear Power”. Explain with reference to the Nuclear hazerd issue. (3]
9. “A smarter grid applies technoﬁogies, tceis and techniques available now to bring
- knowledge tc power knowledge capable of making the grid work far more efficient”
' Smart Grid”. Write down your understanding of the Smart Grid. ~~ [4]
10. Write down your findings of the case study in this subject. - [4]

e forward to reduce th13 threat in the light of Kyoto Protocol or Paris Agreement [51

rite the, deﬁmtlon of Insolatlon Solar Constant, and Air Mass ~ [6]

‘ drogen,based energy could take a larger rele in future energy system” Write down
e pctenuais and challenges of the hydrogen based energy system R S ,[4]

gk
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Subject: - Energy Environment and Society (EX701)

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

All questions carry equal marks.

Assume suitable data if necessary.

AN NN

What do you mean by appropriate technology? What are the elements for the sustamable

development?

2. What is biogas? List any four major routes for the conversion of biomass to energy and
~ other useful products. How it reduces climate change effect?

3. What are the energy storage technologies? Why energy storage become challenge in 21%

century?

4. What is hydrogen fuel? Describe about advantages and disadvantages of Hydrogen fuel.
Also compare with solar energy. i

[y

. » 5 ‘Describe the types of wind machines used today and what the apphcatlons of Wind

Energy are in Nepalese context. Also write down its limitation.

skokk
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Subjéct: - Enei‘gy Environment and Society (EX701) o

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

Attempt All questions.
All questions carry equal marks.
Assume suitable data if necessary.

What is Approprlate T echnolagy‘? Also explain it in detml
Explam and comment on the current Global and Natwnai Energy Scenario.

Write down the deﬁnmon of Insolation, Solar Constant, Irradiance and Peak Sun.

What do you understand by wind energy? Write down the factors that determine the

available wind energy in any area, Also write down its scope.

Write down the potentials and challenges of the hydropower based energy system.
sk :
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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.
Assure suitable data if necessary.

What do you mean by Appropriate Technology? Which types of Technology wouia /be
appropriate in context of Nepal in transport sector? Explain. :

‘Describe the principle of solar cell (PV) technology and its applications.

3. A potential site has the net head of 100 m with 200 lit/sec of flow, what will be the power

deliver from such site if the constructed power house overall efficiency is 50%? Which
types of turbines would be suitable for such plants / site and also write its features.

" “What is biomass? List any four major routes for the conversion of biomass to energy and

... other useful products. ‘ ' - '

'5," Describe the basic construction of solid oxide fuel cells (SOFCs).

-What are the energy storage technologi'es? Why energy storage become challeﬁge in 21%

. century. ‘ ' -

. What is climate change? How can Renewable Energy Technologies can heil‘j mitigate
- climate change. : ;

gk

(8}

(8]

(8]

[1+3]
[4]

[2+2]

[4]
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Subjecz‘: - Energy Environment and Society &x701)

Candidates are required to give their answers in their own words as far as practicable, -
Attempt Al questions. ' - '
The figures in the margin indicate Full Marks.

Assume suitable data if necessary. '

AN AN

1. Describe technology transfer and its importance to seciety and nation, - . 4]

Explain how development of any country depend upon its energy consﬁmption rate?bExplain
- HDI and compare HDI for Nepal with other developed country with example of energy

consumption. - a [8}:
Discuss the need of energy in each steps of Maslow's hierarchy of needs. - ) 4] -
 What are the various biomass “conservation. process? . Explain the IV curve for solar -
‘photavoltaic cell with temperature -variation. How. can you 'have ‘the wind mapping data? :
Explain in brief, ‘ _ R - [8]
 Writd-about solar thermal energy and its application. "~ v = 4]

 6. : Whatls Hydrogen Fuel? Describe about advantages and.disadvahtagaes of Hydrogen Fuel. 4]

7. wW'rifé“short notes on: _ [4x2]
i) Hybrid vehicle "

* ii) Smart grid system

s skt
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the sustainable development of the country? [2+31
Describe the relation between “Human Devel‘opmem Index and Energy Consumption”. [4]
. How do you classify the water turbines? Differentiate between impulée and reaction
turbines? , [1+2]
What is biomass? Describe any thermo-chemical conversion process of biomass? [1 .5+2.5]
" Define beam, diffuse and global radiation and show the relation between them. 31
i Wh are the different economic and environmental advantages of wind and geothermal |
ener gy in Nepal? : 4
What is fuel cell? How hydrogen fuel cell functions? | 3]
. Explam somatic and genetic effects due to nuclear hazards in human bemgs , B Y
W hat are the types of batteries? Describe about smart grid system? ’ [2+3]
Write short notes on: (any three) [2x3]

10.

Candidates. are required to give their answers in their own words as far as practicable.
Attempt Al questions. :
The figures in the margin indicate Fuil | Marks.

Assume suitable data if necessary.

What are the impacts of technology on society? How the appropriate technology helps“i

a) Solar Constant
b) Storage of hydrogen
¢) Global warming

d) SO, emission and its impact

- g
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Subject: - Energy Environment 'and Society (EX701)

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

v Attempt All questions. : :

v The figures in the margin indicate Full Marks:

v Assume suitable data if necessary.

1. What do you mean by appmprmtz—: twimo y‘? Describe the impact of technology on
society. . [4]

2. What is the trend of cansumptmn of ener gy sources in the wmld‘7 Dascmbe the

* importance of renewable energy sources? [2.5+2.5]

3. Define E number. How biofuels differ from other sources of energy? f [1+3]

4, L1st out different factors affeotmg the solar mtensuy and applications of solar energy. [2+2]

5. What are the minimum constructional requlrements to develop a hydropower system’? [4]

hatare the. emvnomnemal impacts of wind: machmef 4
What is fuel cell? How does a solid oxide fitel cell work? BT [4]

JThe: wzde spread use of batteries has created many environmental c(mcemd Desc:nbe *hm i
oncept. 4]

e ;,;s &

9. “Write bneﬂy about the. workmg‘ prmuple of h}’brld wehacles Also discids the
environmerit 1mpacts ‘ L [2+2]

-10. How the energy crisis of our country Nepal can be avoided? Describe its potential -

selutmns in short. N [3]
: ok ' ‘ '
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v’ Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt All questions. _ : o
v’ The figures in the margin indicate Full Marks.
v’ Assume suitable data if necessary.
1. What do you understand by the term "Appropriate Technology"? : - 3]
2. What are the conventional and non-conventional energy sources? - : 3]
3. Write in short about the working of a solar cell. _ L [3]
4, Whatisa source of hydropower? How can you categorize the hydropower plants? o [142]
5. What is the major factor determining the availability of wind power? What are the major
components of wind turbine? . o [143]
'What is biomass? Write example of any two different conversion of biomass into fuel. ©~  [2+2]
. ' Write about battery along with the working principle of anyone type. . - o 4]
ff’8. Write briefly about the emissio_h hazard and their impact. : (4]
L 9 Write very briefly your experience on the case study you performed. _— | 2}
'10. Define the following briefly: | | . ' - o 2x5]

a) Technology transfer
b) Certified Emission Reduction
~¢) Characteristics curve of solar cell
d) Solar dryer g L
¢) Classification of hydropower plant
: * %ok
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L

: What' e smart grid and super-capacitor? : Co [2+2]
Ve B
. De
a) A ,propmate technology
b) HDI

¢) Solar water heater

d) Hydrogen as fuel -
€) Application of Geothermal Energy

eﬂy glve your experience of the case study which you performcd ' s 2]

the followmg is not more than three sentences. S L : o [2x5]

ek

" What e the potermal hazard of batteries. How you thmk this’ hazard can be prevented‘? [2+1]

Candidates are required to give their answers in thelr own words as far as practlcable

Attempt All questions. :

The figures in the margin indicate Full Marks.

Assume suitable data z'f necessary.

What is a technology transfeﬂ What 1mpa(,t teohnology has in your life? o[5S+ 5]
What is a clean Development Mechamsm (CDM) What are the potentlal areas of CDM

in Nepal? ' ‘ _ [2+2]
What do you understand by solar constant, global irradiation and peak sun? i [31
What is geothermal energy? Write down its application. ' SRS - [1+2]
Write briefly about briquette and b1ogas as energy sources in the context of Nepal S £

.. What ¢ are fuel cells'? Explain briefly its working. | L : - [4] '

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

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

Differentiate between Client Server and Peer 10 Peer architecture. Discuss the functions
of each layer of Open System Interconnection (OSI) model. [3+5]

a) Discuss about the different factors of choosing the transmission media." Circuit
switching is suitable for real-time communication”, give your reasons. If a file of
1000 bytes was sent over a network in 2 seconds, calculate throughput. [3+3+2]

Explain how does CRC detect the errors. Given message is [3+5]
M (x) = x7 + x4 +x3 +x2 + 1 and the generator is G (x) = x3 + 1. Show the actual bit

~ string {ransmitted, suppose the third bit from the left is inverted during the transmission.

10.

Show how the error is detected at the receiver's end.

Suppose a company has IP address of 10.20.30.0/24 and it has 4 LANs containing
4,64,24,18 number of hosts. Also, there are 4 WAN links to connect LAN1 — LAN2,
LAN2 - LAN3, LAN3 - LAN4 and LAN1 — LAN3. List out the subnet wasted IP

addresses for each LAN. [8]
What is DR and BDR in OSPE? How do OSPF routers come into fully adacency states?
Explain.

How does the transport layer ensure that the complete message arrive at the destination
and in the proper order? How does Token Bucket control the congestion over the Leaky
Bucket algorithm?

How does an FTP client connect to an FTP server? Compare POP3 and IMAP protocols. [4+4]

[3+5]

[4+4]

Explain the three address types in IPv6 with the TP notations. How does on [Pv6 machine
acquire [Pv6 address automatically?

What are the properties of secure communication? Use RSA algorithm to encrypt and
decrypt the message "network".

Write short notes on: (Any Two)

a) Go Back-N ARQ
b) Dual Stack method in IPv6
¢) Diffie-Hellman algorithm

[3+5]

[2+6]
[2x4]

d) ATM

EX 23
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Candidates are required to give their answers in their own words as far as practicable. -
Attemprt AUl questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

. What is a protocol? List out the common protocols used at each layer of TCP/IP model.

Differentiate between client-server is P2P network. - [1-+3-+4]

. List out the most common guided and unguided transmission media used in computer

networks now a days. Explain any one of the guided transmission media with examples,  [3+5]

What is CSMA/CD? Why is it not applicable in wireless LAN? What are the techniques
used to avoid the possible collisions in WLAN? Explain. [2+2-+4]

In which case VLSM is used while dividing the given block of IP addresses for different
subnets and why? Suppose your company has IP address block of 16.16.16.0/21. Divide

this IP address for five different departments of the company equally. List out the
network address, broadcast address, subnet mask and usable [P address range for each ;
subnet, [3+5]

5. What is ICMP? Explain the 'impoﬁance and uses of ICMP in TCP/IP protocol suit. [8]

10.

Though UDP is said to be unreliable protocol, it is used in Internet, Why? Explain the
three way handshake principle of a TCP connection between client and server. [3+5]

What is a proxy server? Why is it used? Discuss briefly on HTTP and HTTPS services. [4+4]

Compare the IPv4 header with IPv6 header. Explain the dual stack strategy to transit from
IPv4 to IPv6. [4-+4]

What is public key cryptography? Encrypt the word "security" using the RSA algorithm,

“Also show the decryption to obtain the plaintext, [1+7]

Write short notes on: (Any Two) ' [2x4]

a) MAC sublayer
b) Digital signature
¢) Firewall

Hkk
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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. Why do we need layered architecture in computer network? Discuss the function of each
layer of TCP/IP networking model. [3+5]
2. What is multiplexing? What is its importance in communication? Explain different types
of multiplexing techniques. [1+2+5]
3. What is a bridge? How does it work? How can a bridge increase the throughout as
compared with a repeater while extending a LAN? Explain with suitable diagrams. [8]
4. What is unicast and multicast? Compare distance vector routing protocol and link state
routing protocol with examples. [4+4]
5. Suppose a company has IP address of 200.80.40.0/24 with 5 departments containing 29,
5, 16, 43, 14, number of hosts. Also there are point to point links between the
departments. List out the subnet mask, network address, broadcast address, usable host [P
ranges and no. of wasted IP addresses for each subnet. [8]
6. What is port number? Why is it necessary to standardize the port numbers for well-known
servers? What happens when a web service is hosted at some different port such as 8765
instead of 802 Explain. [2+4+2]
7 What is DNS server? Explain the recursive and iterative query. [2+6]
8. What are the advantages of IPv6? Briefly explain the different transition strategies. [2+6]
9. What is PGP? Use RSA algorithm to encrypt/decrypt the word COW. [3+5]
10. Write short notes on: (Any Two) [2x4]
a) VLAN
b) ARP
¢y IPSec

EE xS
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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.

Compare the OSI reference model and TCP/IP reference model mentioning their
similarities and differences. ' [8]
What is switching and multiplexing? Explain switching technique used in modern
computer networks. E [4+4]
How CSMA/CD works? Describe Ethernet (IEEE 802.3) frame structure with function of
each field. [4+4]
Why do we prefer a switch as networking device instead of Hub for LAN connection?
Give reasons. Discuss the characteristics of a good routing algorithm. [4+4]

An ISP provided you an IP address block of 172.24.96.0/21. Suppose you need to divide
this for four different departments A, B, C and D having 750, 200, 500 and 45 hosts
respectively with minimum wastage of IP addresses. Also allocate IP addresses for three
point-to-point links in the network. Find out the network address, broadcast address,

subnet mash and usable host range of IP addresses for each subnet. [8]
What are the features of UDP protocol? In which case is UDP preferred as a transport

Jayer protocol? Discuss with practical examples. [4+4]
What is DNS? Why is it used? How is the DNS request from a client computer resolved

from the authoritative server? Explain with necessary diagrams. [2+2+4]
What are the problems of [PV4? How can IPV6 reduce these problems? Explain header
translation mechanism for transition from IPV4 to IPV6. ) [2+2-+4]
What is a digital signature? Encrypt the message "PANDEMIC" using RSA algorithm.

Also obtain the plaintext from the ciphertext. [1+7]
Write short notes on: (Any Two) [2x4]
a) ALOHA

b) OSPF

c) VPN

dokok
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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 briefly the architecture for client-server network model with example. What do
you mean by protocol hierarchies and how is “header and trailer addition” done? [3+5]
2. 'What are the factors to be considered while selecting media? Compare different types of
guided transmission media with appropriate figures. [2+6]
3. What are the services provided by data link layer? Explain CRC with an example. [2+6]
4. Define routing. Why do we use dynamic routing? Explain the operation of link state
routing protocol. [1+2+5]
How can you dedicate 5, 60, 115, 12 and 14 IP address to the five departments from the
pool of class C IP address 192.168.10.0/24 with minimum loss? [8]
6. What are the functions of Transport layer? Explain the TCP segment format in detail. [3+5]
7. What is function of proxy server? Explain the working of FTP in detail. [2+6]
8. Distinguish between IPV6 and IPV4 packet routing. Explain about Dual stack and
translation in IPv6. [2+6]
9. What is cryptography? Differentiate between DES and AES. Explain AES with an
example. [1+2+5]
10. Write short notes on: (Any Two) ‘ [2x4]
a) ATM Architecture
b) DHCP

¢) Open and closed loop congestion control

F Rk
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10.

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.

How does the client-server model work? Differentiate it with peer-to-peer network with
advantages and disadvantages. [3+5]

Define Throughput. A network with bandwidth of 20 Mbps can pass only an average of
18,000 frames per minute with each frame carrying an average of 20,000 bits. Calculate
the throughput of this network. Differentiate between Packet switching and Virtual
Circuit switching. . , [1+3+4]
Explain Go-back-N ARQ and selective Repeat ARQ with example. How carrier sense

multiple access with collision detection (CSMA/CD) is better than CSMA? [4+4]

Consider IP block of 202.50.0.0/24 'and six departments with 125, 59, 27, 14, 4 and 2
hosts respectively. Perform the subnetting so that wastage of IP addresses is minimum
and find out the subnet mask, network address, broadcast address, wasted IP addresses

and usable host ranges in each network. [8]
Define routing algorithm. List out the properties/goals of routing algorithm. What is link
state routing algorithm? Show how routing tables is populated in LSR with example. [3+5]

What are services provided by Transport layer? Explain about Leaky-Bucket algorithm

for congestion control? [3+5]
What are.resource records in DNS? Explain the types of DNS queries with example. [3+5]
List advantages of IPv6 over IPv4. Explain any two suitable transition strategies for IPv4 |
to IPve. [2+6]
Write down the steps involved in RSA encryption algorithm. Encrypt the word

"Computer" using RSA algorithm. (8]
Write short notes on: (Any Two) € _ [2x4]

a) Frame relay
b) TCP sliding window
¢) HDLC '

&k ke
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‘Candidates are required to give their answers in thexr own words as far as practlcable :

v
v’ Attempt Al questions.
v’ The figures in the margin indicate F, ull Marks. .
v "Assume suitable data if necessary. )
1. What is protocol? W’hat are the reasons for using Iayered network architecture? Compare
OSI thh TCP/IP reference model. [1+2+5]

2. What is transmission medium? Explam dlfferent transmzssxon medium with their merits

wd demerits, ‘ , _ [1+7}
: is collision? How is it occured? How the possibility of collision. is reduced in IEEE

'8& at EEEE 802.11? Explain. [1+1+6]
yaur company has leased the IP address of 222.70.94.0/24 from your ISP,

far five different departments containing 50, 30, 25, 12, 10:no of hosts. There

Wo points to- point links far interconnection between routers. List out the network
bmadcam address, usable IZP address range and subnet mask for cach subnet

¢ntion the unused range of IP addresses. s :[8] ‘

s the purpose of Time to hve (TTL) and protocol ﬂeld in header of IPV4 datagram
- Which pmtocoi is vsed: in- internet layer to provide feedback to hosts/routers aboxrt the }
ii:?pmhl_ ms in the network environment? What is ARP and how does it work? E [4+1+3]_

6 Wha‘t are the major task of transport layer? Explain. What is. token bucket algonthm‘) [5—!—3}"

7. Wiﬂat is DNS? Explain the working Drmmpie of DNS with & proper diagram. Compare
”IMAP and POP3 protocols. o [1+443)

8 __”IPV4 and Pv6: coexxstertce" what does this mean? Expiam Dual stack approach with an
 appropriate figure. = - [3+5)

0. How does a Digital Slgname work? Encrypt the world HELLO using RSA algorithm.
- Also decrypt it by showing steps. ' : [2+6}

IO Explain briefly the desirable properties of secure communication, Explain how packet
filtering firewall works. L . . [4+4]
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate . ull Marks.
Assume suitable data if necessary.

What are the. features of Client/Server Architecture? What are headers and trailers and
how do they get added and removed?

Why the telephone companies developed ISDN? Explain the working principle of ISDN
with its interface and functional group. ,

3. Explain the working principle of CSMA/CD with appropriate figure.

. Explain the TCP segment structure. Why TCP is known as reliable protocol and also

Institute of Engineering has six departments having 16, 32, 61, 8, 6 and 24 computers.
Use 192.168.1.0/24 to distribute the network. Find the network address, broadcast
address, usable IP range and subnet mask in each department.

What is routing? Differentiate between distance vector and link state routing algorithms.

* describe how reliability is provided by TCP?

What is TETP? Explain working principle of FTP with data transfer process including

- proper port connection. Use proper diagram to justify your answer.

10.

~ List the advantages of IPv6 over IPv4. Explain any two transition strategies for IPv4 to

IPv6.

List the properties of secure communication. Encrypt and decrypt “ROSE” Iising RSA
algorithm.

Write short notes on: (Any two)

a) Firewall and their types
b) 803 Token Bus
¢) Virtual circuit switching
sk

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

[2+6]
[4+4]
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' Assume suitable data if necessary. .

. Draw the architecture for Client/Server network model. Explain in details about P2P

~ network model with supportive exampies. [2+6]
2. What is switching? What are the various switching techniques? Elaborate. packet
- switching with a proper diagram. ‘ v [1+2+5]
3. What are multiple access protocols? Describe the various framing techniques at data link
 layer. ) . o . [2+6]
4.  Suppose you are a private consultant hired by the large company to setup the network for
- their enterprise and you are given a large number of consecutive. IP address starting at
f"J*j{Ll,Z‘O;-SQ-‘.9;6,.0/ 19.-Suppose. thatfour: departments A, B, C.and D request 100; 500,.800 and - -
400 addresses respectively, how the subnetting can be performed so, that address wastage
© will be minimum? ‘ . {8]
5 What do you mean by autonomous system? Explain how routing loops are prevented in
- Distance Vector Routing with examples. ' ' [2+6]
6. Egplain connection establishment and termination in TCP. Explain briefly about Leaky-
- Biicket algorithm for congestion control? S [4-+4]
7. Why we need proxy servers? What are the importance of DNS and HTTP(S) while you
are browsing any website? . _ . ‘ [2+6]
8. “IPv4 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]
9. Explain briefly the desirable properties of secure communication. Explain-how Packet
~ filtering firewall Works. : [4+4]
10. Write short notes on: (Any two) [4+4]
a) Digital Signature
b) VPN

¢} Symmetric key cryp’togrdphy

Hookok
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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 layering is important? Explain design issues for layers in detail. Mention service

primitives for implementing connection oriented service. [2-+4+2]

Compare circuit switching and packet switching. Explain ISDN channels with

architecture. [3+5]

. Qtate the various design issues for the data link layer. What is piggybacking? A bit string

01111011111101111110 needs to be transmitted at the data link layer. What is the string
actually transmitted after bit stuffing? [3+3+2]

Why routing is essential in computer networking? Compare working of distance vector

- routing algorithm with link stgte routing algorithm. [3+5]

Design a network for 5 departments containing 29, 14, 15, 23 and 5 computers. Take a
network example IP 202.83.54.91/25. _ [8]

What are the differences between TCP and UDP services? Explain the TCP datagram

format in detail. [3+5]
‘Define socket programming. How web  server communication and file server
communication are possible in network. Bxplain with used protocols. [6+2]

8. What are the methods used to interoperate IPv6 and IPv4. Show IPv6 datagram format. [6+2]

10.

What is VPN? Encrypt a message "network” using RSA algorithm. [2+6]
Write short notes on: (any two) [4+4]
i) Flow control in D22

i) X.25 )

iii) ALOHA . -

deck
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Candidates are required fo give the1r answers in their own words as far as practicable.
Attempt Al questions. '

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

e

. - Distinguish between Client-Server network and Peer—Peer network. Explain Open System

Interconnection (OSI) model. [3+5]

Define transmission media. Compare among Twisted Pair, Coaxial cable and Fiber optic.  {3+5]

3. What is the main functionality of data link layer? Differentiate between circuit switching

and packet switching. [4+4]

4, Mention the criteria for goodr\rouﬁng. Explain RIP, OSPF, BGP, IGRP.and EIGRP. = [2+6]
5. How can you dedicate 32, 65, 10, 21, 9 public IP address to the departments A, B, WC, D

9.

d E respectively form the pool of class C IP addresses with minimum loss. Explain. 18]

W connecuon is establlshed and released in TCP. Explam Token Bucket algorithm. | [4+4]

. ‘Which protocols are used in sendmg and receiving an email? Illustrate ‘with- necessary

figure. Give a comparison of POP3 and IMAP. ' : {5+3]

: What are the factors that lead to the 'speedy development of- IPV6‘7 Deﬁne the process of
transition from IPv4 to IPv6. o [4+4]

‘Define type of Encryption used in security. How PGP can secure email communication? . [5+3]

10. Write short notes on: (any two) ‘ [4+4]

1) | Types of firewals
ii) FDDI
iii) Socket programming -
Kk
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{ “What is the significance of OSI layer? Explain different layers of OSI with its

functionalities.

9. Define switching and multiplexing. Explain about any two guided transmission media in

detail. :

3. What are the causes of packet delay in computer networks? What are the differences

between circuit switching and packet switching? '

4, What is classful and classless address?  Differentiate between link state and distance
-+ vector ’rout_'n};g-fprotocol. o -
5 Suppose .yoii.~‘__are., a private consultant hired by a company to setup the network for théif

' enterprise and you are given a large number ‘of consecutive IP address starting -at

| 120,89-,96.0/;19} Suppose that four departments A, B, Cand D request 100, 500, 800 and
= 400 addresses respectively, how the subnetting can be performed so that address wastage
-0 will'be minifum? : ’ S B
' 6. Explain the TCP protocol with its Header. What do you understand by socket? Eipiain
" with its importance.
7. What is recursive and iterative query? Explain with suitable diagram. Discuss the DNS
records. R

g List the advantages of IPve over IPvs. Explain header translation and tunneling approach

used for migrating IPv4 to [Pvg. :

9. Explain briefly the desirable properties of secure communication. Explain how Packet

filtering firewall Works.

10

. Write short notes of:: (Any two)

a) SMTP and POP*
b) DiffiedHellman’s
c¢) CSMA/CD -
d) DLL Fligw:C

. . ’iﬁ[& %
ontrol Mechanisms

gk

[2+6]
[2+6]
[2+6]

(8]

(8]
[5+3]
[6+i]
[4-+4]

[4+4]
[4+4]
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Assume 4suitable~dara if necessary: .

s fo:r uqmg layered protocoisﬁ What are headers and traﬂers and how

*do they get adde and removed? g B ST [3+5]

N

(9%

Why do you ‘think that static channel assignment is not efficient? Explain about the
operation of Carrier Sense Multiple Access with Collision Detection. - ' - [2+6]

What is meant by byte stuffing technique? What is piggy backing? Suppose a bit string,

- 0111101111101111110, needs to be transmitted at the data link layer What is the string

10.

- Suppos
hosts-\-
.8 such way that the P address wastage iri-each depart’nent is minimum and find out the
. ‘subnet’ ’
e department

-actually transmitted after bit stuffing? e [3243]

Why do we thmk that there arised the need of classless IP address aithough class based iy ,
s was in used? Show the classless IP with an example., | [4+4]

e we have | “departments A B,C and D having 25 hosts, 16 hosts 29 hosfs and 11
respectweiy You are given a network 202.70:91.0/24. Perform the - suon;ttmg in

‘mask network address broadcast address and' usable  host- ranget_"

- 8
Explam the differenices between TCP' and UDP How congestions can be hé'n‘dled using ‘ ‘
Token Bucket? Explam with proper diagram., : [8]

For the chent-server application over TCP, why must the server program be executed
before the client program? TCP is known as reliable process, describe how reliability is

provided by TCP, [3+5]

“IPv4 and IPv6 coexists” what does ‘this mean” Explain Dual stack approach with an

appropnate ﬁgure S - _ [3+5]
. What are the attrlbutes of mformatlon Secunty'? Explain the operation of RSA algorithm.  [4+4]

Write short notes on: (Any Two) i [4+4]

a) DHCP ‘

b) Firewall

c) DNS

BT .
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Cand1dates are requ1red to give their answers in thezr own words as far as practicable.
Attempt All questions. :

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Differentiate between TCP/IP and OSI Model. Define Frame Relay in detail. [5+3]

What do you mean by switching in commumcatmn" Compare switching w1th
multiplexing. Explain the E1 Telephone hierarchy system.: [2+2+4]

What do you understand by Media Access Control? What is its significance in data link
layer? Explain why token bus is also called as the token nqg [2+2+4]

You are a private contractor hired by the large company to setup the network for their
enterprise and you are given a large number of consecutive IP address starting at
202.70.64.0/19. Suppose that four department A, B, C and D request 100, 500, 800 and

) c400 addresses respectively, how the subnetting can be perfonned so, that address wastager
“will be, ‘minimum? : s S 8]

Discuss about the network congestion? Explain how different network parameters effect

- the congestion. Compare operation of link state routing with the distance vector routing. [2+2+4]

. How web server communication and file server communication are possible in network,
explain with used protocols. Define socket programming.

. - [6+2]

What are the factors that lead to the development of IPv6? Define the process of

transition from IPv4 to IPv6. [4+4]

Compare symmetric. key encryptlon method with asymmetnc key encrypuon Explain

RSA algorithm with example. : ' [3+5]
. What do you mean by ﬁrewaH? Explain different types of firewall. L2

Write short notes on: [4%2]

i) HDLC

i1) Web Server
*k
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Candldates are requu'ed to give their answers in their own words as far as practicable.
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The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

. Compare OSI layer with TLP/IP Layﬂro Explam in wms:h Icvei of OSI 1ayer fellewmg

tasks are d’oriel.

1) Error detection and correction . ;
ii) Encryption and Decryption of data ' S
- 1ii) Logical identification of computer B
iv) Point-to-point connection of socket
v) Dialogue control :

- vi) Physical identification of computef

“ Explain five instances of how networks are a part of your life today. Through we have
MAC: addresa why do'we use IP address. to represent the hast in netwarks? Explam your,

g, Sxplain how can you. allocate 30 24, 25 and 20 1P addresses to- the four dlffmntf:_
‘ department of ABC company with minimum wastage. Spemfy the range of IP addresses,

. Broadcast Address, Network Address and Subnet mask for each- departmem torm the

- 10.

- given address pool 202.77.19.0/24.

. What is routed and routing protocol'? Give examples; Expic,m Token Bucket algorithm,

For the chem*server apphcatlon over TCP, ‘why must the server program be executed
before the client program‘? TCP IS known as rehable pmcess how, describe reliability is
provided by Ccp. - . ‘

\Compare the header fields of IPV6 and IPV4, Whlch method do you suggest for the
‘migration of IPv6 and why? , : i

Explain briefly how firewalls protect network and also explam dlfferent types of Fxrewall )

Ilustrate your answer with apptopriate fi gures

Write down the steps involved i in RSA encryptmn aigonthm Encrypt the wmd CAT ’
using RSA algorithm, choose the sultable data for encryptlon by yourself accordmo to

RSA algorithm.,

Write short notes on: i

a) Simple Mail Transfer Protocol
-b) Doman Name Server

& Heok

: Bneﬂy explmn d1ﬁ:erent types of Data Lmk Layer frammg mec}xamsms Llst ﬂme feaiures '
T

[5+3]

[5%3} '

L

8]

[4+4] )
[3#51
{4«%4]; o

b (3]
kg

No)

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

The figures in the margin indicate Full Marks.

Assume suitable data if necessary. ‘

. You are assigned to design a network infrastructure for a 3-star hotel. Recommend a

network solution with hardwares and softwares in current trend that can be used in the
hotel. Make necessary assumptions and justify” your recommadation with logical

‘arguments where possible. I8
List out the functions of physical layer in TCP/IP reference model. Explain different types
of transmission media. ‘ ‘ , . [2+6]
What are the functions of data-link layer? Explain the channel allocation problem with
‘example. ' ‘ ' - [3+5]
. What are the functions of- network layer? Explain briefly about multicast routing
- protocols and unicast routing protocols. - [2+6]
L Network layer is one of the key layers in OSI reference model, why? Differentiate
‘between distance vector routing and static link routing. - [2+6]

6. - What is a TCP comnection? Explain how a TCP connection can be gracefully terminated.  [2+6] |

7 What are the different components of email server? Explain different types of electronic

10.

mail sending and accessing protocol. [2+6]
What is IPV6? What methods are used so that IPV6 and IPV4 networks are
interoperable? ' , [2+6]
What is firewall? What are their types? Encrypt and decrypt "OVEL" message using RSA
algorithm. ’ o [1+1+6]

Write short notes on: | A ’ o | [4x2]- Do

a) Digital signature
b) IPSec
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- Assume suitable dam,ifneces,sjary.

—

." What do you bfnean by {netw;cb)rkiarchitecture? Cofnpare TCP/IP and OSI refe.re’ncermodéls.

 Explain X.25 Network with its key feature, | [2+3+3]
. What is ISDN? "'Explain about the ISDN architecture in detail with eXample. , C[2+6]
. What are multiﬁle access pfotocolé? Expléin'how multiple access is achieved in IEEE 802.5. [2+6]
£x W at is network s‘ecurity? Explain Virtual Private :Netwo;k (VPN) with an example.  [2+4]

re given the following address space 10.10.10.0124. You have io;\assi‘gnvadjdrmses- to 4
ments ‘'with the following hosts 5,16, 23 and 27 respectively. Perform the subnetting in
way that the IP address Wwastage.in each department are minimum; Also find out the
mask, network address, broadcast address and unassigned range in each department, [10]

port number is: used in networking? ‘What are- the- services. of v;tran’:sbon 'l,:'aye‘r‘? o
- DiiErentiate | | O [245]
. What is DNS? E‘Xplain the structure of DNS request and response with practical,example.‘ [2+6]

~ . strategies to transit from IPv4 and IPvé: : [2+2+4]
9 What is public Key cryptography? Explain about RSA algorithm in detail; - o o [246] e
10. Write short notes.on; ' . | | o S | [4x2] - ;
@) SSL o o | o
'b) WEP

ek
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1. What is computer network? Distinguish between OSI and TCP/IP reference model. 2+6}

5 What is ransmission media? Explain about any three transmission media in detail. [2+6]

3. What are the major functions of data link layer? Explain about framing in detail. [3+5]
4. What is routing? Differentiate between link state routing and distance vector routing. [2+6]

5. Write short notes on: (any two) ‘ [4-+4]

a) ARP
by ICMP
S I ,

6. Distinguish between TCP and UDP. How is TCP connection established? Explain. [3+5]

7. B8 ATD 15 a text based protocol and uses 7 bit ascii. How can this be used 10 {ransmit

y times like images? Explain. ‘ [8]

8. W‘raai are the drawbacks in IPV4? Which of these drawbacks do IPV6 solve? Explain.  [2+6]

9. What is cryptography? Differentiate between symmetric key and pubhc key
cryptography. '

2+6]
10. Write short notes on: {any two) | | [4x2]
a) WEP ’
by IDS
gy SSL

ok ok
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. What are the features bf Client/Server Amhltecture? What are headers and trailers and
how do they get added and xemoved? Explam : ‘ :

2. What do you mean by data switching? F Kp.lam about _varic)us types\ of switching‘ with
practical 1mp1umentat1011 example, :

- 3. What is the difference between Error Correctmg and Error detecnon process? A blt string
© 01111011111011111110 needs to be transmitted at the data link layer what is btrmg
. -actually transmitted after bit stuffing, if flag patterns is 01111110,

Explajn: the Wmlxmg principle. of - dﬂ"ferem types of net*vvork devwes Repeater HUB
Bridge, Switch'and Router. -

ow:can you dedicate 10, ,u 8,:14. pubhu IP admeases to depammnt Al
“ -wqpeatwely from the pool of class C with minimum mmea of P2 Expiam. -

s FfExplam thm UDP: scgmfzm structure. l{ilummtu your answer w;th appr(}pmate ﬁguzm
. What do youmean by, emailserver? W

hat, are; thc nmtocols used on: 11:’/‘

w8, - Explain the IPv6 datagram fomat th appropriate ﬁguws

- 9. Explain briefly how firewalls protect network and also explam d1fferent types of Firewah
~ Hlustrate your answer with appropriate figures.

| ‘  . 10. What do you mean by Network security? Explam the operatmn of Data Encryptmn

- Standard Algorithm?

Aok

B Cand D

o [2+6]

[4+4] -

(8]

[543
18]

81
[8]

18]
[8]

[3+5]
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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 do you mean by protocol and interfaces? Write the protocols used in each layer of

ICP/IP model. _ N [4+4]
How do you define network topology? Discuss the types of network topologies based on_
its size and geographical distributions. - : - [3+5]
What are the functions of LLC and MAC sub- layer? Discuss different farming
‘approaches used in data link layer. ' . , [2+2+6]
How data transfer occurs in Ethernet network? Explain. | 6]
Discuss how CSMA works?. Differentiate it with CSMA- CD. Explain the optical fiber
cabling standards with examples. _ [2+2+4]
What is virus cirenit switching? Describe the operation of Frarne-RelaV network. [2+6]
Differentiate between adaptive and non-adaptive routing. Explain shortest path ﬁndmg
algorithm in link state routing. 4 [3+5]
Compare between leaky bucket and token bucket algorithm with the operation how token ‘
bucket works. : ‘ : [3+5]
‘What are the major problems with existing IPv4 network? Explain [Pv4 addressing and

‘ sub-netting with example. S ‘ L [4+4]
Write short notes on: | | - ' o . [4+4]

10.

a) ALOHA system
b) TCP header

Fkok
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Explain the need of Networking Software in the form of Hierarchy? Mention in which
P - level layer of OSI reference model following tasks are done. - [6+2]
+ i) - Timing and voltage of received signal ‘ ‘

if) Encryption and decryption of data -

iii). Data framing
1V) Point-to-point connection of socket.

2. Define switching and multiplexing. Differentiate. between 01rcu1t swrtchmg and packet
switching. . = 4]

Explain dlfferent types of Data link layer framing - mechamsms o . , el [8]

4 Wha"t is the contribution of sub-netting in IP address management“? Show the 1mportance ”
ithis case. Banijya bank need to allocate 15 IPs in HR department 30 in finance

it

del?artmem 24 in customer care unit and 25 in ATM machines. If you have one network .

| ofclass C range pubhc IP address. Describe how you will manageit. - % [8]
A Why is routing protocol necessary? Explam the working process of Routmg Informatlon
- protocol (RIP) with example. : v e _ ‘[3+5]

6. Why do you think that there exist two protocols in transport layer where as there exists
only one protocol in Internet layer in TCP/IP reference model. Explain. token bucket

algorithm for congestion control. o [5+3]
7. What is HTTP protocol? With an example explain how a request initiated by a HTTP

client is served by a HTTP server. _ [2+6]
8. Explain the IPv6 datagram format and the function of each field with necessary ﬁgure; | [8]
9. Compare symmetric key encryption method with asymmetric key encryption. Describe

the operation of RSA algorithm. [4+4]
10. What is network security? How can firewalls enhance network security? Explain how

firewalls can protect a system. _ [2+2+4]

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

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Why is there a need for different levels of managements? List out the different models of
management and write down short note on any two with proper example you are aware

of. [4+4]
Explain Scientific Management theory with proper examples. Is it still applicable in
modern-day management practices? [5+3]
What are the differences between single ownership and organization joint stock
company? {8]
How would you define organization? How can you describe principles of organization?
Elaborate the importance of organization. [1+4+3]

What is personal management? Elaborate the various factors of wage and salary structure
with proper examples.

Define the term outsourcing. Explain the process of recruitment and selection of
manpower in an organization.

According to Herzberg's motivation-hygiene theory, where does motivation at work come
from? Vroom's Valency theory is known as type of process theory, justify it. [4+4]
What characteristics differentiate a Leader from regular employees? Explain Blakes and
Mouton's Managerial Grid with proper examples. :

Discuss the major steps of case study with relevant examples related to your field of
study. _

What are the role of MIS in any organization? Explain the four types of information
systems.

[4-+4]

[3+5]

[4+4]

18]

[3+5]

Rk



O,

 TRIBHUVAN UNIVERSITY -~ IExam,

[ttt bt st 3o s

- INSTITUTE OF ENGINEERING = | Level  Full Marks 80
Exammatmn Control DlVlsmn | Programme BEL BEX, BEL ' Pass Marks

| . BCT
2081 Baxshakh : Year/ Part IV/ I - Txme 3hs.

Subject - Orgamzatlon and Management (ME 708)

Candldates are requxred to give their answers in their own words as far as practicable.
Attempt All questions, | [ Y
The figures in the margin zndzcate Fi ull Marks

Assume suitable data if necessary

<\‘f\<\f

. Explam different funcuons of management List out the. major skill desned for successful | =
- manager. o ‘ ‘ o [4+4]

fa—y

2. Explam the suenuﬁc management theory with its hlstomcal development What are the
.. major dlf['erenees between the sczen‘uhc management theory and behavmral mangement ‘ ‘
o rtheory‘? ' C . . EA R : [4+4]

3. How would you. clanfy the characteristics of Joint Stock Company‘7 What. are the major
. dlfferences between Joint Stock Company and Public Corporat1on‘? o - [4+4]

4, What aro the major functmn of marketmg‘? Explaln the 1mp01“cance of marketmg in thls ;
modern digital era. o AN ST - [4+4]

5. What is the main 1dea of pe1sonal management? Explam steps ‘of the HR planning
. process. What are the methods of scientific selection of manpower in orgamzatxon‘P [1+4+3]

kS ;]6.' How can you compare Job evaluation with Merit Rating? How would you generate Job

~ description and job. spec1ﬁcat1on of Lecture post in engmeerlng college? = . RRE [3+5] |

o 7. What role does’ management play in motlvatmg the1r employees‘? Explam McGregors
-“TheoryXand Theory Y. ~ L e [3+5]

8 - What are the qualities of good Ieader‘7 Why we need to promote entrepreneursh1p inthe -
context of Nepal? - : L ‘ SRR [4%4]

9, What are the major objeetwes of case study’? Dlseuss the dlfferent st.eps ‘ef cendm:ting

‘ case study. . ‘ : ‘ co [345]
‘ IO What is' the . 1mportanoe of MIS? Explam database mfonnatton system thh sultable |
- example. | . e N e
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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 are the basic functions of management? In your opinion which management theory
is the most practical and fruitful in today's business scenario? [4+4]
2. Define personal management and explain the function of personal management. (8]
3. Bxplain the difference between administrative management approach and behavioral
management approach. [8]
‘4. What is the process of formation of a joint-stock company in Nepal? What are the
advantages and disadvantages of a joint-stock company? [4+4]
s, Explain about the personal policy and describe about the importance of manpower
planning in an organization. [4+4]
6. Explain the vroom's expectancy theory of motivation. [8]
7. Which style you recommend as most effective leader in industrial organization? [8]
8. Explain about the case study and explain about the objectives of case study in detail. [4-+4]
9. What are case studies? Why are case studies conducted? What are the different types of
case studies? [4+2+2]
10. Explain how the management information system is used in different levels of
management within an organization. {81
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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 the historical development of the organization. Distinguish between formal and
informal organizations. [3+5]

Are Fayol's principles of management applicable in today's organization? How? {8l

3. What do you mean by co-operative societies and describe different types of co-dperatives‘ (8]

10.

Explain the advantages of line and staff organization over line and function organization

and describe the committee and its types. [4+4]
Explain the policies of personnel mangement. How can you identify the training needs of

manpower in an organization? [5+3]
Explain the following: [4x2]

a) Job analysis

b) Job evaluation

¢) Merit rating

d) Recruitment

Describe about the motivational theory and explain about the ‘Herzberg‘s hygiene

maintenance theory. [4-+4]
Explain about the entrepreneurship and describe the steps for establishing a small scale

unit of entrepreneurship. [4-+4]
What is case study? Explain the steps involves in case study. o [8]
Write short notes on: (Any Two) ' [2x4]

a) Organization Structure
b) Marketing
c) Entreprencurial characteristics
EX 3]
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. '
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

. Define organization as a system. Describe the concepts of organization in this respect. Is

it possible to have an informal organization‘within the same family? [2+2+4]

Describe any two principal functions of a manager. Why do you think that these two
functions are most important functions in an organization? What is the difference between

organization and management? [4+2+2]

What is difference between Administrative Management Approach and Behavioral
Management Approach? What is the rationale for Scientific Management Approach?

Why joint stock company is better than partnership firm? Discuss the process of a private
company registration in Nepal, including the types of documents required.

How important is marketing in business? What are the different methods of purchasing?

[4+4]

[3+5]
[4+4]

How would HR Manager tackle with the problem of talent poaching in the modern

industries? Elaborate how HR manager would implement employee development
program with short term plans.

Define Intrinsic Motivation. Explain McGregor’s Theory X and Theory Y of Motivation.

8. Explain Blake’s and Mounton’s managerial grid. Describe different leadership approach.

10.
~ conductive environment for entrepreneurship. Elaborate with your own logic.

Why do we need MIS in addition to various softwares for specific tasks in an
organization? What is the significance of Executive Information System (EIS) for top
level managers?

Entrepreneurship is not only the creativity of entrepreneur but also strongly need the

& koK

[4-+4]
[2+6]
[4+4]

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

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

Assume suitable data if necessary.

Define organization. "Management is both a science and an art". Discuss this statement,
giving suitable examples. What are the managerial skill a modern manager needs to be
equipped with?
What are the functions of Management? Explain different levels of management. What

are the qualities of good manager? [3+2+3]
What advantage does behavioral management theory has over scientific management

theory? Explain in brief. [8]

!

Define advertising and importance of marketing. Explain the Principle of purchasing. [1+3-+4]

While ascending up the Maslow's pyramid some people fall from the grace (ie. they end

up in cases like fraud, crime, rape, suicide, murder, jail terms, etc.) Describe this irony

form your own perspective. [8]
Define term wages and merit ranking. Differentiate between recruitment and selection.
Explain the scientific selection of manpower and methods of job analysis. - [2+3+3]

Define Manpower Planning. Why is it important to discuss Personnel Policy with the -
employees at Hiring?

Explain ‘briefly " about comparison of Alderfer and Herzberg's Theories. Explain the
Vroom's expectancy of motivation theory.

Define the term leadership. Which leadership style is appropriate in the modern
engineering project. Explain in brief.

[3+5]
[3+5]

[3+5]

10. Describe how data and information are used in an ofﬁcér. What is the difference between

Decision Support System (DSS) and Management Information System (M1S)? [4+4]

L L
4

Y

A,

[143+4]
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- Candidates are required to give their answers in their own words as far as practicable.
Attempt AHl questions. ' : .

The figures in the margin indicate Full Marks.

Assume suitable data if necessary. :

xﬂ&x

1. ,‘Eﬁplain ‘the importance of organization in the society. Define the term informal
_ Organization. : ’ ‘ ' '

2. -Explain behavioral management approach theory. What are the basic skills and function

- required for management? : ’ : :

3. What advantages does joint stock organization has over partnership organization? Explain
. the features of line organization. ,

4. Explam the role of purchasing anci markeung department in the orgamzatmn

5. Explain the rele of personnel ‘management in ‘the organization. Why do we need
mpower plc_nmng in the organization. o

i “’-7'What do you mean by mcentlves Eleam the dszerent factors. affectmg the wacre/salary

trwm:e T L S R \
i _D ﬁne the term mouvatzon and expkam dlfferent techmque o*r" motzvanon

8 ;Descnbe Trait Approach of, Leadersknp Expiam the Vroom's Ex:pectacncy theory of
' motivation, ‘

B Whai are the quahtzas of a good leader? Explain the teml entrepreﬂeurshlp

T

[5-+3].

[3+5]

[4+4]

18]
[4+4]

[4-!—4 i
[4+4] ‘.

- [4+4}
543]

- [3+5]
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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.

1. Define organization and management. What are the principles of organization?

™

9.

Describe various roles for a manager to play in an organization. Briefly mention the
different models of management. '

What advantages does Joint stock Organization has over Partnership Organization?
Explain the features of line Organization.

Draw an outline of purchasing process for an organization. What are the challenges for
marketing of software products in Nepal?

Explain the role of Personnel Management in the organization. Why do we need
manpower planning in the organization?

.. How do you see the significance of Blake and Mouton’s managerial grid for
organization’s growth? Explain.

Define Motivation. Explain the features of Maslow’s hierarchy of needs.

escribe the role of entrepreneurship in the development of IT sector in Nepal. What are
the risks and challenges for an aspiring entrepreneur in Nepalese IT sector?

What is the relationship between computers and management information system?
Explain how information systems can be organized in proper way?

10. Define the term MIS. Explain the value of MIS in the planning process.

EE S

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

' [4+4]
[4+4]

(8]
[3+5]

[5+3]

[2+6]
[3+5]
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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 Lull Marks.
v’ Assume suitable data if necessary.
1. Define organization. What are the roles of an organization for professional growth and
development of an employee? Do we need informal organization indeed? [2+4+2]
2. What are the function of Management? Briefly explain the features of scientific
management theory. , . [4+4]
3. What is the significance of Human Resource Manager in modern organization? Elaborate
‘how HR manager would implement Scientific Management Approach? [4+4]
4. Define the term Marketing. Explain the importance of Marketing in an Organization. [31'-5] -
5. What are the functions of personal management? How wages are calculated? [5+3]
- 6:: What kind-of salary and benefits do-you expecf ‘Wwhen you.join an organization? Explain
+ interviewing process. [5+3]
7. What do 'you mean by motivation? Why is the theory proposed by Maslow on hierarchy
- of human needs called satisfaction progression process? Explain with examples. - [3+5]
8.0 What is the difference between a leader and manager? How do you want to pursue your
~career in future? What are the challenges for a good leader in modern times? [4+2+2]
9. Describe Democratic Leadérship style, Explairi Behavioral approach of leadership., [4+4]
10. Write short notes on: (Any two) ' ; [4+4]

a) Manpower planning
b) Organizational structure ,
¢) Satisfaction progression Vs F rustration Regression Process

kkk
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Candidates are required to give their answers i1 their own words as far as practicable.

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

Define organization. Why do we need organization? Can we sustain without

organization? [2+3+3]
What are the functions of management? Explain different levels of management? What
are the qualities of good manager? [3+2+3]

- What is -difference between Administrative Management Approach and Behavioral

Management Approach? What is the rationale for Scientific Management Approach?, , [4+4]

Discuss on different steps for formation of Joint Stock Company. Explain the merits and
demerits of Committee organization. _ [4+4]

“What is personnel managemerllt? What must a good personal policy include?

Differentiate between attitude, group and executive motivation. List the techniques of
motivation. ' ' [8]

Explain Blake's and Mouton's managerial grid? Describe different leadership approach? [8]

'S. What is entrepreneurship? Why is there need for promotion of entrepreneurship in

developing nation? [8]

9. Describe how you envision yourself as a leader in the future professional career. What are
the qualities of a good leader? : [4+4]

© 10. Describe how data and information are used in an officer. What is the difference between
Decision Support System (DSS) and Management Information System (MIS)? [4+4]
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Examination Control Division | Programme | BEL, BEX, BCT | Pass Marks | 32

2074 Chaitra Year/Part [IV/I] ' Time 3 hrs.

. Subject: - Organization and Management (ME708)

v" Candidates are required to give their answers in their own words as far as practicable.
V' Attempt Al questions. ’
v’ The figures in the margin indicate Full Marks.
v Assume suitable data if necessary. * .

1. Define Formal and Informal organization. Discuss on principles of organization. [2+6]

2. Why is there a need for different levels of management? What are the managerial skill a
modern manager needs to be equipped with? [4+4]

3. What are advantages of line and staff organization over line brganiZation and functional
~ organization? Explain committee organization and its types. [4+4]

4. Suppose you are chief executive officer (CEO) of a Software‘com'pany'. Which type of
. ownership would you prefer? And why? Suggest suitable organizational structure for it
- with figure. ' : :

5 What;:‘;is;;t‘he importance of Personnel Policy in-an organization? Discuss pros and cons of

[4+4]

"“referral approach formanpower recruitment this competitive world. N 5
6. Explain how Vroom insists on importance of reward through his VIE: theory for
~'motivation. R v o 8]
* 7. 'What do ‘you mean by human need? How is need used for motivation? Explain the
Herzberg's hygiene theory of motivation. : - [2+2+4]
8. Describe why you would / or would not undertake a startup after graduation. What are the
risks and challenges for an aspiring entrepreneur in Nepal society? . . [5+3]

9. Having spent more than 3 years in a particular college/campus of yours, what are the
recommendations you wish to propose to the -college management for the future
improvement that would it turn boost up overall academic performance and image of the

college? [8]
10. Briefly describe about the information support required in different functional areas of

management. . - [8]
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v Candidates are required to give their answers in their own words as far as practicable.

v Aitem t Al questions. :
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v “Asgume yitdblégaiayif necesSarSh. §

1. Define the term organization. What impact do different organizations have over our
society? :

5. Which Management theory is best suited for the organizations in Nepal?

3. Explain the features of Partnership Organization. What difficulties can a Partnership

Organization possibly face?
How important is Marketing in business? What are the different methods of Purchasing?

5. Define Personnel Management. How important is discussing Personnel Policy/Employee

10.

‘Handbook to newly hired employee?

‘What do you mean by incentives? Explain the different factors affecting the wage/salary
structure.

Define the term Motivation and explain Maslow’s theory of motivation.

Define the term leadership. Which Jeadership style is appropriate in the engineering
project? Comment. o

Define the term Entrepreneurship. Explain entrepreneurship characteristic.

Define the term MIS. What do you mean by website? Explain the role of computer for

© [345]

(8]

[3+5]
[4+4]

[3+5]

[3+5]
[3+5]

[3+5]
[3+5]

management information system. [2+2+4]
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v’ Candidates are required to give their answers in their own words as far as practlcable

v Attempt All questions. ‘ o ,

v The figures in the margin indicate Ez_c_l_’!_jij_a__rk_.g AT R 4

v’ Assume suitable data if necessary. R O SR g T

1. Descnbe the role of organizations for human civilizations? What are the characteristics of

- anorganization for business operations? . [4+4)

2. State and define various levels of management What are the vanous skills necessary o ‘
be an efficient manager? ‘ | § [4+4]

3. Which type of orgamzatlonal structure is best suited for a temporary engmeermg prOJcct?

- Present your logic. v ‘ [8]

4. . Define the term marketing and why marketmg is 1mportant in an orgamzatmn" " o810

o What 18 the role of interview in manpower lnrmg process?- What is- dlfference between
‘ _ dssalary? What is an mcentlve and why is it needed? _ o [33+2]

i What‘

.do* you ‘undetstand by the term Motivation? Explam Herzberg s Hyglene
.\ Maintenance Theory. ' ~ [3+5]
. What i is Laadershlp‘? In your opinion, whlch type of leadershxp is most efﬂment in Nepal? _
Present your views and logic. LT [3+5]
8. ‘What is the importance of entrepreneurship: for national economy in Nepali contexi?
What is the significance of law enforcement for entrepreneurship? N [ 2 |
9. Differentiate between a Boss and Leader in terms of various Leadershlp styles you have .
© studied. (8]
10. What are the ObJectlves of Case study? Explam the needs, function and 1mportance of
MIS in orgatuzatlons of today’s modern world. | . [4+4]
Hoek ' RN
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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. Exp..m the term organization. Explain the difference between Formal and Informal
organization. , [3+5]
2. Define the term management and explain the function of management. ' [3+3]
3. What advantage does Behavioral Management theory has over Scientific Management 7
Theory. Explain in detail. {8]
4. An organization may change its form of ownership. Explain this with some examples. [4+4]
5. Explain the importance of marketing in modern business. Salesmanshlp is an important
3 1ngred1ent of marketing. Do you agree with this statement? [4+4]
Why is. personnel Policy necessary to be discussed? Discuss the importance of Manpower
Planmng o [543]
7. What is difference between appropriate and inappropriate human resources? List out
. some idea to elaborate them concerning with "Human Resources Management". - [8]
8. Discuss the role of management in Motivation. Explain McGregor's theory X and
theory Y. | [3+5]
9. Entrepreneurship is not only the creativity of entrepreneur but also strongly need the
conducive environment for entrepreneurship. Elaborate with your logic. {8]
10. Explain the importance of Management Information System (MIS). Explam mfennanon
support for functional areas of Management < [4-+4]
ok k
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v' Candidates are required to give their answers in their own words as far as practicable.

v’ Attempt All questions. L ‘

v’ The figures in the margin indicate Full Marks, + LE

v Assume suitable data if necessary,

1. Why do we need organizations? Describe the principles of an organizatiﬂn [4+4]
2. State and explain the different levels of Management. What are the basw skills required

for Management’? ‘ [4+4]

3. What is the difference betweén Scientiﬁc Management and Management Science? How
- do Taylor's prmmples 111ustrate importance of Scientific Management for productmn 5
processes? , . | . - [3+5]

~Which organization structure is more suitable to engineering pmject‘? Discuss with your 8
ogic. - R , ‘ [8]

5. Bxplain the different: methods of Purchasmg Why isi advemsmg one of the best form of :
. ‘Marketmg? _ L - 531

6. What is the difference between recruitment and hmng‘? Why do we need mcentwes inan
orgamzatlom - _ ‘ S o [4+4]

. What are the different factors that affect wage / salary structire? Explam different
methods of Training Manpower. A . {4+4]

8. What is the difference between theory 'X"and theory 'Y'? Exp,lain on the basis of different
theory of motivation. - o B [8]

9. Describe Autocratlc Leadershlp Style. Explajn,' the  different characteristics of
"~ Entrepreneur. ‘ . ; [3+5]

10. If you are asked to prepare the case study cons1der1ng the planning horizon, leadership,
motivation and human resource development. for either Nepal Electricity Authority or
Nepal Telecom to improve the existing performance of these institution. How do you
prepare case study followmg its structure? o : _ [8] :

& koK
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Attempt AUl questions.
All questions carry equal marks.
Assume suitable data if necessary.

AN

Define organization and explain the principle of organization.
What do you mean by management? Explain the function of managem

“Explain Henry Fayol's 14" principle of management.

Define personal management and explain function of perSonal manage

N v e e N

B Define motivation and explain different technique of motivation.
9, Define Jeadership and explain different qualities of good leader.

" 10. How information system support for functional area of management.
- ko

ent.

ment.

. What do you mean by incentive? Explain different factors of salary structure.

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

What do you mean by co-operative societies? Explain different types of co-operatives.

What do you mean by purchas_ihg‘? Explain different function of purchasing department.
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Candidates are required to give their answers in their own words as far as practlcable
Attempt All questions.

The figures inthe margin indicate Full Marks

“Assume suitable data if. necessary

x«\&‘

. Why is an organization necessary? Explain the principles of an organization. [4-+4]

ey

What are the differences between the terms organization and managemént? Why do you need
scientific approach of management to an organization? - i [2+2+4]

ko

3. What do you mean by organizational structure‘7 How is 1t deﬁned for a partlcular enterpnse"
erte advantages and disadvantage of line organization. C [2+2+4]

: ‘do ‘you mean by purchasing and procurement‘? Explain the functions of marketing. [3+5]

~Expl ,m the motive. behind- personnel management? Describe various functmns of personnel
‘ management How does Human Resources Management System differ from personnel

‘ ;man'i:‘gement’? ‘ . _ : oo 2]

‘ 6 Define the term job analysis and explain scientific selections of manpower. g [5+3]

7. Wha,: do you mean by Human need? How is a need used for mntwatlon'? Explain Herz Berg's

Hygine theory of motivation. ; T [2+2+4)

- 8. A reader is leader. Elaborate it in terms of leadership styles. What are the differences

between a leader and a manager? - [5431

9. Define Management Information System (MIS). Describe brleﬂy about different types of
Information System and their support to managers in decm{lon making. : [5+3]

10. What are the objectlves of a case~study? Explain the needs, functions and 1mportance of .
MIS. | : , [3+5]

ek
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Subject: - Organization and Management (ME708)

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 are the principles of organization? Explain formal and informal organization. [4+4]
9. What are the managerial skills? Explain the importante of mapagement. [4+4]
What are the forms of ownership? Explain advantages and disadvantages of single
ownership organization. , » - ' [4+4]
4. What do you understand by behavioral management approach? Explain administrative
management approach. : [4+4]
5. What are the methods of purchasing? Explain the various functions of marketing. [4-+4]
e ’W‘rzatﬁ petsonnel management? Explain recruitment and selection of staff. [3+5]
. What do you mean by Training and Development of Human resources? Explain various
‘incentives used in organization. [5+3]
8. What is motivation? Explain the difference between Maslow’s Heirarchical need theory _
_ and Alderfer’s ERG theory. v = ‘ [3+5]
9. Define the term Entrepreneurship and write the steps for establishing a small scale unit of
Entrepreneurship. ' [3+5]
10. Write short notes on: (any two) : ‘ - [4x2]

i) Objective of Case Study
ii) Organization structure and
iii) Organizing Information systems

LR
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Candldates are required to give their answers in their own words as far as practmabie
Attempr Al questions.

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

NN AN

pr=y

. Descmbe why orgamzatmn is consxdercd as ::m opon system Explain the importance of
organization. ' o v f4+4]

2. Name the different modtsls of management Expldm any three of them in detaﬂ ' [3+5]
3. State and describe H. Fayol’s administrative management theory. ‘ [8]

4, What is meant by “Joint Stock Company"? Descmbe the procedure for forming ‘Joint -
© Stock Company , : [3+5]

: »Deﬁne marketing, advertising Explain 'the-function of purchasing in detail. [3+5]

leﬁn«a’tbe term: pezsormel management:-Explain the function of persunal management, [3&-5}
: "Deﬁne merit ratmg State-and describe the various methods of merit rating, E [2+6]

'What do you'mean by hmnan needs? Descmbm A. Maslow’s hwmruhy of needs théory in
detail. : - . e [3+5]

thl‘eﬁm ’leaduship ‘and'ex'plain by Blakes and Moutcm 8. Mdnagement Gmd e o [345]
10. Deﬁn&: ‘Management Information System. Explmn information support for funcmnal

areas of management. , ; , e [2+6]

ook
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v/ Candidates are required to give their answers in their own words as far as practicable. v
v’ Attempt any Ten questions. ~ , ' ~
v’ The figures in the margin indicate Full Marks.
v’ Assume suitable data if necessary.'

.
e~
ll'

P what are £he prmcmies of Orgamzatron? Explain the lnformaLOrg,amzataon L (a+4)
.2 Explain the lmportance of Management and dzscuss the d;fferent functionof  (3+5)

"Management; - o : T oy
3. Explain Adm;mstratwe Management Theory. -~ - - (8) :
4 What do you mean by organization structure? Explain Line Organization. _  (4+4)
5 Define the term purchasing. Explain different function of Purchasmg ‘ - (345)
~ department. R :
.6 Define thé term Personnel management and explain its functions. - (8) .
' 7 What do you mean by incentives? Explain the different factors affectmg the {3+5)
 wage/salary structure. o ?
8 Define the term Motivation and explain dif‘ferent technique of motwat;on - {3+5) i
9 Define the term leadership and Explain the different qualities of good leader. {(3+5)
10 a. Define the term Entrepreneurship. | - {3)
 b. Explain the Vroom’s Expectancy theory of Motivation. . : {5)
11 What do you mean by Case study? Explain the objective of case study. (4+4)
12’ Define term MIS. How information support for functional areas of - {3+5)
~ management? '
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Subject: - Orgamzatlon and management (ME708)

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.

AN NN

—

Define Orgamzatmn Explam the 1mpoxtance of Orgamzanon in soc1ety [3+5]

[

Define the term Management and explam different levels of Management ‘ [3+5]

3. What do you mean by Joint Stock Company? Explam the advantages and lnnifations of a
Joint Stock Company. , o [246)

4. What do you mean by mot1vat10n‘7 Descnbe Maslow's. hlerarchy of needs' briefly. Can
Maslow's theory explain tlreless quest of Laxmi Prasad Devkota for excellent literary
works? ' _ ‘ - [2+3+3]

i ]prlam the: process of recruitmentand selection of man power in an ofga.nizatidn. What

i iy do yeu mean:by outsourcing in this context? e T [e+2]
; L6, a) Explam different Techniques of Motlvatlon . : S - [41 -
o b) Deﬁne term contingency approach of Leadershlp o o o o 4]

i‘-:,; 7 Deﬁne the term Entrepreneursh1p and explain the characteristics of Entrepreneursh1p [3+5]

8.~ Deﬁne Management Information System. Describe briefly various types of Management

Information System. : o [2+6]

9. Silicon Valley is the best example of successful entrepreneurship. Elaborate with your
A _'f_yithoughts . ‘ ' . [8]
. 10. Write short notes on: (any two) - B . [2x4]

a) Computer aided Advertising
- b) Objectives of case study
S ) Sdtlsfactlon progression Vs. Frustrauon Regression Process

ek
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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.

SENENE N

1. a) Write key features ‘of data warehouse. Explain each steps of knowledge discovery

data mining process with a suitable example. [2+5]
b) How do similarity | dissimilarity is calculated? Find the cosine similarity between
Object-2 and 4. Also calculate the Fuclidean distance between object 1, 3 and object
1,4. [3+3+3]
Object | Size | Weight Color Code | Taste Score
1 4 56 7 10
2 3 53 8 11
3 7 58 6 9
' 4 19 55 7 12
2. a) How does Rule Based Classifier work? Explain with suitable example. (7]
b) When do we use classifier? You have the following information about the flower.
~Youg job is to classify the given flower with SepallLength = 7, SepalWidth = 3.2,
Petallength = 4.7, and PetalWidth = 1.4. Use KNN algorithm for X = 3 with
Euclidean distance matrix. [3+6]
" Id | Sepal Lenth | Spal Width | Petal Lenth | Petal Width | Labal
| 1 . 5.1 3.5 1.4 0.2 setosa
2 49 3 1.4 0.2 setosa
3 4.7 3.2 1.3 0.2 setosa
41 6 2.2 4 | i versicolox
5 6.1 2.9 4.7 14 versicolor |
6 5.6 2.9 3.6 1.3 versicolor
7 6.7 3.1 4.4 1.4 versicolor
3. a) Whatis FP-Growth Algorithm? Explain FP-Growth Algorithm with example. [2+5]
b) What is Association Analysis? Explain with different use cases? Use the Apriori
algorithm to find the frequent itemsets. Assume minimum support count is 4 and
confidence is 80%. [2+7]
TID Ttems ,
T100 | F,A,C,D,G LM, P, N -
T101 | A,B,C,D,FE, L, M, O, P
| T102 | B, F, H, v,J,0,P
T103 | B,C,K, 8, A, V
 T104 | L, A F, C,E,P,M,N,V |
T105|LB,AP, S, M |
| T106 | F, A, G L B,A,P
[3+4]

4. &) When do we use clustering? How do you evaluate the cluster generated?




b) ‘What is hzerarchlcai clmteung‘7 Use thi:srclust‘eringy approach to draw dendrogram for - ' ,
: given data points. R IO P s B o v

, pl | p2 | p3 | p4 | p5 | p6
pl | 0.00/0.24 0221037034023
210.2410.00]0.15]0200.14 [ 025
31022 10.15{0.00]0.15]028|0.11 |
4 10.3710.20 [ 0.15 | 0.00 | 0.29 [ 0.22
[P510.3410.14 | 028 ] 0.297]0.00 [ 039
416 0.231025[0.11 0.22 1039 0.00

5. a) What is Web Mining? Bneﬂy explam structure of Web Mlmnb T 221

b)) Explam ‘different types of outlier with suitable examples. How‘ density based
outhel detection works? o SRR R S [5+3)

BRI
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Attempt All questions.
The figures in the margin indicate
Assume suitable data if necessary.

NN

a) What is Data mining? Explain the

Full Marks.

steps of KDD process briefly.

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

b) What is Data Pre-Processing? Briefly explain the major tasks performed in data pre-

processing.

a) How does Neural Net work classified work? Explain with suitable example.

b) What is limitation of Naive Bayes and how Bayesian Belief Networks overcomes it?
unhealthy diet and has blood pressure but no chest

If a person does exercise, eas an

[2+5]

[2+7)
8]

pain, will that person has a heart disease?

[3+5]

Exercise=Yes 0.7

Diet=Healthy

0.25]

Diet=Unhealthy

0.75

Exercise=No 0.3

( Exercise )

Disease

Chest Pain

> Heart "3

D=Healthy
E=Yes

D=Healthy
E=No

D=Unhealthy
E=Yes

D=Unheaithy
E=No

HD=Yes 0.26 0.45 0.55

0,75

HD=No 0.75 0.55 0.48

0.25

Blood
Pressure

HD=Yes|HD=No {

HD=Yes|HD=No

0.8} 0,01
0.2} 0.99

CP=Yes
CP=No

[BF=rigH
BP=Low|

0.2
0.8

0.85
0.18

3. a) When do we use Association analysis? Explain FP-Tree with an example.

[2+5]

to FP-growth? A database has 5

b) What is limitation of Apriori algorithm compared
60% and min confidence = 80%. [2+7]

transactions, given in table below. Let min support =

TID

Item bought

T100

{M,O,N,K,E, Y}

T200

{D,0,N,K,E, Y

T300

M, A K, E}

T400

{M, U, C,K, Y}

T500

{C.0,0,K,LE}

i)

i)

clusters.

Find all frequent itemsets using FP-growth.
List all of the strong association rules (with support and confidence).

a) What is Cluster Analysis? What are its applications? Explain different types of

b) Use K-means clustering to cluster the following given data for K = 2 with Euclidean
distance matrix. List down the demerits of this algorithm,

different types of anomaly detection schemes.

kK

a) Explain briefly the key steps in text mining. How do you find page rank? Explain.

b) What is Anomaly Detection? Why is Anomaly Detection important? Briefly explain

(8]

[5+3]
[4+4]

[2+2+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. What is data warehousing? Explain with example where data warehouses are used. [2+4]
2. a) List down the different types of similarity measures by highlighting their application

areas. [3]

b) Consider the following table: [2+2+2+1]

Name | Gender | Eyecolor Haircolor | Test-1 | Test-2 | Fever Cough
Ram M Black Gray P N | P N
Laxmi F Blue Black P P N |+ N
Shyam | M Blue Gray N P N |- P

i) Calculated Jaccard Coefficient of Simjacara (RaM, Laxmi) for asymmetric binary
" attributes.

ii) Dissimilarity of symmetric binary attributes d (Laxmi, Shayam).

iii) Find the Simple matching coefficients of SMC (Ram, Shyam).

iv) Find the Cosine similarity between documents i1 =(4,1,2,0,2,0,0 and
2=02,1,3,0,1,1,1)

3. Tn what cases you cannot use Accuracy for performance measure, give some examples.
Assume that you have the following confusion matrix. Calculate the Classification errof,

Sensitivity, False alarm rate Specificity. [3+5]
' Actual Values
. | True False
Prf/‘:lffet:d “Tre | 1050|250
' ‘False 150 950
4. What is Nearest Neighbor Classifier? What are the main issues with this classifier?
Propose another classifier that solves the issues. [1+3+4]

5. Generally, we will be more interested in associated rules with high confidence. However,
often we will not be interested in association rules that have a confidence of 100%. Why?
Then specifically explain why association rules with 99% confidence may be interesting
(i.e., what might they indicate)? Identify the candidate and large item sets of the

following transaction table using Apriori algoithm with minimum support 2. [4+5]
] TID Items
10 ACD
20 - B,C,E
30 A,B,C.E
40 B,E
6. Where is association analysis applicable and beneficial for us? Elaborate P Growth
Method Algorithm with examples. [2+6]

7. Cluster the following samples based on complete-linkage algorithm and draw the
dendrogram., Using Euclidean distance. [8]




Point X Coordinate y Coordinate
pl .0.40 0.53
p2 0.22 0.38
p3 0.35 0.32
p4 026 - 0.19
p5 0.08 0.41
v __pb 0.45 0.30
8. Describe K-means algorithm for clustering and discuss strategy in determining the
optimal vatue of K. [4+4]
9. What is anomaly detection? Explain distance based method for anomaly detection, - [2+3]
10. Write short notes on the following: ' [2x5]

~@) Neural Network Classifier
b) Time Series Data Mining

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

v
v’ Attempt Ali questions. .
v’ The figures in the margin indicate Full Marks.
v’ Assume sui‘able data if necessary.
1. What is Daa Mining? What are the steps involved in knowledge discovery process? [1+5]
2. Explain tyyical OLAP operations over a multidimensional data warehouse? Differentiate
between OLAP and OLTP tools. - : [6+4]
3. Draw decision tree for the given data using ID3 algorithm. - [10]
Ags Income | Student | Credit Rating | Buy's_Computer
Youath High No Fair No -
Yo 1th High | No Excellent No
Miidle Aged | High No Fair 3 Yes
Serdor | Medium | No Fair Yes
Ser-ior Low Yes Fair Yes
Ses.dor Low Yes | Excellent No
Middle Aged | Low Yes Excellent Yes
Yo ith Meédium | No Fair | No
Yoith Low Yes Fair Yes
Sezdor | Medium | Yes Fair Yes
Youith Medium | Yes Excellent Yes
Miidle Aged | Medium | No Excellent Yes
Miidle Aged | High Yes Fair Yes
Se; ior Medium | No Excellent No

4. Suppose y«u have a test record "X = (Home Owner = Nb, Material Status = Martied,
Income = $120K)". Your job is to classify this record using Naive Bayesian

Classificati >n. Use the following table for your calculations. [6]
Tid | Tome Owner | Marital Status | Annual Income Defaulted Borrower
1 | Yes Single 125K No
2 | Vo Married 100K No
3 Jo Single 70K | No
4 | Tes Married 120K No
5 Jo Divorced 95K Yes
6 Jo Married 60K No
7 /es Divorced 220K | No
8 {o Single 85K Yes
9 Jo Married . | 75K No

110 | Yo Single 90K . | Yes




10.

. Derive association rule for the following market basket transactions. - 181

Minimum support = 50%
Minimum confidence = 80%
Transaction ID __ Item Set
AB -
AD
AC
B,E
B,D.E
AEC

a) How do you handle the categorical atfributés in data mining process? Bxplain with
example. Generate the at least four subsequences from the given sequence: < {2,3,5},

OV W N e

{6,7,8}, {9,1}, {7.4} >. , - [343]
b) What are subgraph pattern? . , 2]
What are core, border and noise points? Write the algorithm of DBSCAN clustering and '
explain how it is useful in handling the noisy data. ‘ [3+5]

An internet marketer is interesting in segmenting internet based the input attributes — top
ten search key words used, top 10 URLS, recent 10 online purchases (vendor, product,
qty, amt), Internet usage level, heaviest access hour; and heaviest access day of a week.
Which clustering algorithm do you think can be used for segmentation? How do you

validate the cluster which has been created? [2+6]
What do you mean by anomaly detection? Why is it important and where is it applicable?  [3+3]
Write short notes on: ; [2%5]
a) Page Rank algorithm 'i

b) FP-Tree ,

dokk
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erdldates are required to give their answers in thelr own words as far as practicable.

Attempt All questions.
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'Assnme suitable data if necessary.

Explam how data mining systern can be mtegrated with database/data warehouse system |

Explain Data mmmg process with dxagxam : [4+2]
'Suppose that a data warehouse consists of the four dlmensmns data, ‘spectatot, iocanon
and game, and the two measures count and charge, where charge is the fare that a
spectator pays when watching a game on a given date. Spectators may be students, adults
or seniors, with each category havmg 1t$. own charge rate. : [3+3]
@) Drawastar schema dxagram for the data warehouse. . - _‘ ' '
'b) Starting with the base cuboid [data spectator, location, game], what specific OLAP
operations should you perform ‘in order to list the total charge paid by student
spectators at Dashrath Stadium in 20217 Co
Use the following methods to normalize the data: 200 300, 400, 600 and 1000 - [2+242]
&) Min-max normalization by setting min=0 and max«l '
.. b) Z-score normalization : ‘
¢) Normalization by decimal scaling _
Construct a decision tree for the following data set using information gain. - [8]
" Predict the class label for a data point with values<Female, 2, standard, high> . 4
Gender | Car ownership | Travel cost | Income level | Transport mode
Male 0 Cheap | Low | Bus
Male 1 Cheap’ Medium - Bus
- | Female 0 Cheap Low . Bus
Male 1 ‘Cheap Medium Bus
Female 1 Expensive High - -Car
Male -2 Expensive | Medium " Car
Female 2 Expensive High Car
Female 1 Cheap | Medium Train
Male 0 Standard | Medium Train
Female 1 ~Standard | Medium - Train
Consider the ngen traneactlonal database from a grocery store. Use a support threshold
of 33.34% and confidence threshold of 60% to compute the following: [4-+4]
a) Build a frequent paﬁem tree (FP-Tree). Show for each transactlon how the tree |

evolves.
b) Use FP-Growth algorlthm to discover the frequent itemsets from this F P-tree.



Transcation ID | Items - S
T HotDogs, Buns, Ketchup.
T2 HotDogs, Buns
T3 HotDogs, Coke, Chips
T4 | Chips, Coke
TS Chips, Ketchup
T6 HotDogs, Coke, Chips

classifier. -

— ~Actual Class

Predicted Class

i Class 1

Class 2

Class 1

142

40

Class 2

98

720 -

7. Explain Naive Baiyesian classification algorithm with suitable example.
8. Write K-means clustering algorithm. Generate two clusters from foIloWiﬁg dataset using

K-means clustering.

: Instanée; ‘Al B.
/12
2/ |25] 1
3 |3s]15]
4 |41
5 |35]25(
6 |53

_ 6. Calculate: Accurécy, TPR, FPR and Precision for the g'iven‘ confusion matrix for a

4]

- [6e]

[2+6]

9. Provide answers to the fo]loWixig with regard to the DBSCAN clustering approach: . [2+2+42]

- 4)" How does the DBSCAN quantify the neighborhobd of an object? How is a. large

dense region assembled from small dense regions centered by core objects?

- b) How does DBSCAN find clusters? How are the neighborhood threshold (Epsilion)

+ and minimum number of points (MinPts) determined empirically in DBSCAN?

¢} Prove that in DBSCAN, for a fixed minimum nu
two neighborhood thresholds, Epsilion] < Epsilion2, a cluster (C) with respect to
Epsilion] and MinPts must be a subset of a subset of a cluster (K) with respect to

Epsilion2 and MinPts.

10, Compare and contrast'arﬁqng three difference methods of anomaly detcctinn..

11.. Write short notes on:

a) Minkowski Distance

b) Laplacian Correction in Classification method .
c) Page rank algorithm in Web mining

- d) Overfitting problem in classification”

;k**

mber of points (MinPts) value and

[6]

4]



Shape | Color | Odor | Edible

C B 1 Yes
D B 1 Yes
D W i Yes
D W 2 Yes
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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. Find the principal components and the proportion of the total variance explained by each {41
when the covariance matrix of the three random variables X1, Xa, and X3 is:
‘ I -2 0
6 0 2
2. (a) Given the following points compute the distance matrix using the Manhattan and the [2+1+2]
Supremum distance. ‘ : ‘
Paints X Y
P1 6 3
P2 2 ]
P3 3 4
(b) Given the following two vectors compute the Cosine similarity between them.
D1={40201]
D2=[20022]
 (c) Given the following two binary vectors compute the Jaccard similarity and Simple
Matching Coefficient.
P=[001101]
Q={111101] '
3. Suppose that a data warehouse for a sales company consists of five dimensions: time,
location, supplier, brand, and product, and two measures; count and price. ' [3+3]
(a) Draw a snowflake schema diagram for the data warehouse.
(b) Starting with the base cuboid {zime, location, supplier, brand, product], what specific
OLAP operations should one perform in order to fist the total count for a certain brand for
each state per year (assume location has three levels: country, state, city; and assume fime
has three levels: year, month, day)?
4. Why is a conflict resolution strategy offen necessary for rule-based classifiers? Describe the
common conflict resolution strategies for rule-based classifiers. [2+4]
5. The following dataset will be used to train a decision tree for predicting whether a mushroom
is edible or not based on its shape, color and odor. [2+5]
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() Which attribute would the ID-3 algorithm choose to use for the root of the deoision tree?
(b) Draw the full decision tree that would be learned for the given data, - i
é 6. Consider the multi-layer feed-forward neural network shown in the following figure. This
? ~neural network has’ three inputs (x1), (X2} and (xs}connected to a hidden layer consisting of
: two nodes (hr) and (k). he weight of the edge connecting (x;) to.(hy) is (wji)). The two hidden
[ nodes are connected to the ouiput node (o), The weight of the edge connecting the hidden
. node (hi) to the output node (o}is (u)). The activation functions at hidden and output layers is ,
set 1o sigmoid function defined as follows: R ‘ s 24344}
' "
:“ =
T “®=1 texp(—8) | |
Using the ta_r-:gﬁt output (1), the squared error is used as the loss function at the autput node,
and is defined as: * = ' ‘ -
1 |
R
| E . (ay Using the symbols given above, compute the activation at (h). o
B : (&) Campute the gradient of the loss with respect to the output (o). .
S (¢} Compute the gradient of the loss with respect to the weight (wy). | o |
! & \ 7. Consider the transaction data shown in the following table fiom & fast food restaprant. [5+3]
| - Meal [Listof lemIDs |
f , - | hem - s
A ' ; - {Order:1 [ MI, M2, M5
; \ | |  Order2 | M2, M4

 Order:3 | M2, M3
Order:4 | M1, M2, M4
g . : N Order:5 M1, M3
T , . - {Order:6 | M2, M3
. | Order:7 M1, M3




10.

Order:8 | M1, M2, M3,
M5
Order:9 | M1, M2, M3

There are 9 distinct transactions (Order: 1 — Order: 9) and each transaction involves between

2 and 4 meal items. There are a total of 5 meal items that are involved in the transactions. For

simplicity, the meal items have been assigned short names (M1-MS). Assume that the

minimum support is 2/9 and the minimum confidence is 7/9,

(a) Apply the Apriori algorithm to the dataset of transactions and identify all frequent k-
itemsets. ’ .

(b) Find all strong association rules of the form: X A Y — Z and note their confidence
values.

(a) List all the 4-subsequences contained in the data sequence: < {1,3} {2} {2,3} {4} >
(b) Draw all candidate sub-graphs obtained from joining the pair of graphs shown below
_ using edge-growing method to expand the sub-graphs.

@ |
Given the matrix (X) whose rows represent different data points, perform a k-means
clustering on this dataset using the Euclidean distance as the distance function. Here (K) is
chosen as 3. The center of the 3 clusters are initialized as red (6.2, 3.2), green (6.6, 3.7) and
blue (6.5, 3.0). Provide the final cluster centers and comment on the number of iterations
required for the clusters to converge.

5.9 3.2
4.6 2.9
6.2 28
47 32
55 42
50 30
49 3.1
67 31
51 38
0.0 3.0

The table below is a distance matrix for six objects:

A |B |C |b |E |F
0
0.1210
051102510
0.8410.1610.14}0
02810771070 045" 0
0.34 1061 109310200670

O | Q|

(a) Show the final result of hierarchical clustering with single-link by drawing a dendrogram.
(b) Show the final result of hierarchical clustering with complete-link by drawing a
dendrogram,

[3+3]

8]

[4+4]
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(b)Y the probability that a pory

(a) Discuss the issues related to ahomaly detection, -

: nal object’ is classified as an- anomaly is 0.01 and the

probability that an,anq‘mafous object is classified as anomalous“ is 0.99
 false alarm fate and detection Tate if 99% of the objects are normal?

Consider the foliowing subset of pages and their links. Apply the

damping factor of 0.85. A rnin‘imum of five itergtioas'at& requi

red. Assume initial page rank
of all pages is 0.25. S -

, then what is the

PageRank aigorithzn'usihg a-

3]

(8}
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v/i1 Time

Subjoct; - Data Mining (Hlective ) (CT73502) f

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

v Candidates aré required to give their answers in their 0

*v  Assume suitable data if necessary.

1. What aré thc'fundamental differences between Data Mi

Describe the steps of KDD for data mining.

3. ‘What do you mean by dimensional d
Roll Down and Roll UP operations? Give example.

3. How do you measure the accuracy of classifiers? How do you select best root attribute in

decision tree? Explain.

4, What

wn words as far as practicable. -

ning and Data Warchousing?

[3+7]

ata? What are base & apex cuboid? Slicing & Dicing?
[243+3+3]

[4+6]

are prior and posterior prcbabilities‘? Explain the algorithmic steps of Bayesian

classifier and write its strengths.

5. For the transactions given below,

Identify large itemsets (L-Itemset) at

[3+7}

consider confidence=60% and minimum support=30%.

L=3 with possible associations using A-priori

4

b
c.
d

Data smoothing techniques

ook

. Clustering and its application in anomaly detection
AprioriALL: Sequential pattern mining algorithm

_ Various similarity measures between data tuples.

algorithm and generate F-List using FP-Growth algorithm. . 12

’ Transactions Items description |

Tl A,B,C,T,M,P,D,K

T2 A,B,T,P,D,K ‘

T3 B,C,T,D,M, A, P

T4 AC,T,M,D,

T5 AC, D, KM

T6 TB,C.T
6. How DBSCAN al gbrithm works? How do we avoid the issues of DBSCAN? [8+2] -
7. Explain web mining taxonomy. . [8]
8. Write short notes on (Any Three) [3+3+3]
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o

) Market Basket Analysis

INSTITUTE OF ENGINEERING | Levl  |BE Full Marks | 80
Exammatlon Control D1v1smn Programme | BEX, BCT | Pass Marks |32  *
2075 Chaltra S - | Year/Part | 1V/I ‘Time 3 hrs,
: Subject' - Data Mining (Eleétz'vé D (CT72502) |

v Candidates are requlred to give thelr answers in thelr own words as far as practlcable
V' Attempt All questions. :

v’ The figures in the margin indicate Full Marks.
V' Assume suzz‘able data if necessary.

L. Explam Data Warehousc architecture with its analyncal plocessmg e 81 , 

2,

Why data preprocessing is. necessary? EXplam the methods for data preprocessmg to ,
maintain data quality. - ‘ : , Ja+ar

Define Decision Tree Classifier wn:h G1n1~Index w1th sultable example How can you . =~
| . [6+4] -

Rt

handle overfitting in Decision Tree? - _
What do you mean by frequent Pattern growth, draw FP-tree with glven tabular data. L [4H4]
TID Items : ) R
01 {facdgimp .
02 {ab,efl,mo
03 bfhjow
04 |b,cksp o
05 |Afcelpmn]|
5. How ANN works? Explain with Algorithm, R s i’
6. What is the application of clustering in data mining? Explain' K-means clﬂstering with |
~ example. Sl R - .
7. How DBSCAN clustermg is used for handlmg noise in data? - . . ‘[ 8] " %
What is outlier? Explain the dlStdﬁCC base approaches for the anomaly detecuon S R (5]
9._ What are the challenges of web mmmg? Explain about time series data mining with an
 example. R L S R E)
10, Write short notes on (Any three) :

[4+4+4]

-b) Visual Data Mining

¢) OLAP and OLTP
= d) Data Normalization

BT
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5B TRIBHUVAN UNIVERSITY
INSTITUTE OF E ENGINEERING ‘L R -
{ Programing BCT BT}\ P“ss Viarks

Exam ﬁatmﬁ Control Dlwzsmu | PassMarks 32 |
2075 Ashwin - { Year /Part | TV/I _ Time 131 5.

“Full Marks | 80

" Subject: - Data Mining (Blective ) (CT72502)

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

v’ Attempt AUl questions..
v The figures in the margin indicate Full Mar As
v’ Assume suitable data if necessary.

- 1. How is data warehouse d}fferent from a database? How are they similar? . [2+2]
2. Discuss issues to consider during Data Integration. Describe OLAP and operations onb '
OLAP with suitable example. | [5+51
3 y- ‘Explain] Naive Bayesian classxﬁcatxon with sultabie example. | [8]
4, The confusion matrix for a clasmﬁer is given as follows: ' [163- -
Predicted Class ]
. ’ ~ /|Class1 | Class2
Actual Class gizzz ; - 31 — 21 —
. Calculate: Accuracy, Sen51t1v1ty, Spcmﬁcxty and Precision. .
5. ‘Why assoc1at10n anaIySLS is requzred in data mining? Explain Apuon prim;-iple with
'lexamp{e | ‘ [2+6]
6 Wh are the advamaces of FP growth method? Explam FP growth algorithm. . [2+6] |
. 7 EAplai’l K«means clustﬂrmg Wlth hmxta‘uon Generate two ciusters from foHowmg dataset

using K-means clustering. _ [4+6]

A B
11 2.
125 |45
4 - 6
135 14
4 5’.5
8. What are outliers? Explam an algorithi that can be used to generate density based
clusters. e ‘ ' [8]
Why anamoly detvctwn is lmportanﬂ Explain dlstance based method for andmoly
- ‘yk'dmectlon : ' : f; G R [2+6] ‘
S (6]

'10 Explain Web mmmg and Multnnedxa mining.

kk



. 5B TRIBHUVAN UNIVERSITY r .
INSTITUTE OF ENGINEERIN iJ },a ez

: n!] Tﬁ_arks

b ) PR i S Shoievisign B oSO
| - Examination Control Division ,‘,_ffecramm 'BEX,BCT | Pass Marks . 32 |
. 2074 Chaitra | Year/Part |1V /1 i Time Shrs. |

S ub]ect - Data Mzmng (Elecnve D) (C 172502) -

S Candzdates are reqmred to gwe their answers in their own words as far as prac‘ucable
v Attempt All questions. S
" The figures in the margin indicate Full Marks.
v’ Assume suitable data if necessary.

1. ._What 1s data warehouse and data mart? Describe Snowﬂake scheme w1th example. [2+4]
2 What are the approaches to handle missing data? Describe OLAP and operations on
f ‘OLAP with suitable example. leferentlate between OLAP and OLTP. [2+5+3]

3. Draw clear block diagram deplctmg d1ffezent stages m class1ﬁcat10n Explain the inverse
: atrix, detennme accuracy,

sensitivity and precision _of [24‘3‘*5]
Prodicted |
Actual .~
" Positve | 142 : : 40 ,'
Negative 98 ',/‘l 720

: »~Exp1a i decmon tree VVIth ﬂae concept of Naive base clas51ﬁcat10n Wlth appropnato

"j_”‘";‘example S _;/ i | .[I-Q]
5 -"v'»’hy aSa{)LlatEO ! analysm is req/ulred in da‘a Imm ) ,
| | S e
6. riori algorithm. For the ,

ST [2+8]

i Transacnon ID |1 .:

- TE o
T3 : ._]Laptop,' Mobﬂe Earphone
T4 . | Earphone, Mobile
T5 ‘Camera, Earphone
T6 ‘ Laptop, Mobile, Earphone
escribe hf? dlfference between Hierarchical and pamtxomng clustenng HOW K-means (28]

g is apphed'? Verify using example. _
you mean by anomaly detection and why is 1t im ”rtant? Descnbe‘dlstance
proaches for anomaly detection. ’
::otes on: (any three)

S cIustenng

Aultimedia mining

“1i1) Time series data mining
iv) Web mining

ook
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~ Subject. - Data Mining (Elective I) (CT725 02)

AN
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What is data mining? Explain the process of data mining.

In real-world data, tuples with missing values for same attributes are a common

occurrence. Describe various methods for handling this problem.

3. What is classification? Explain Rule-Based clas51ﬁcat10n with its clasmwatwn principles -

with suitable example

4, The confusion matrix for a classifier is given as follows:

Predicted Class
o Class 1 Class 2
s Class 1 25 9
Actual Class ) ~Class 2 2 5

Calculate:

a) Accuracy A
c) Specificity .

Lh

b) Sensitivity

d) Precision

transaction data usmg Apnon algorithm.

TID. ITEMS

] MI, M2, M5

2 M2, M4

3 M2, M3

4 M1, M2, M4

5 M1, M3

6 M2, M3

7 M1, M3

8 M1, M2, M3, M5
9 M1, M2, M3

~ Take minimum support = 20%, minimum confidence 80%

6. Explain FP-Growth algorithm with example.

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

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

Assume suitable data if necessary.

Identify  the candldate frequent item sets and association rules for the follo wmg

2+43]
[5]

[2+8]
[10]

(8]

(8]



7. Write K-means algorithm and find clusters for following data set. ~ . [2+8]

Instance |, X Y '
1 1.0 2.0
2 25 | 1.0
3 35 | 1.5
4 4.0 1.0
5 3.5 2.5
6 5.0 3.0
(Take K =2) | | v |
8. What is web mining? Explain different categories of web mining. , B [6]
9. List the various types of partition based clustering methods. Explain Hierarchical
clustering method with an example. o : [10]
10. Write short notes on: (Any two) - [2x4]

a) OLAP Operations
b) Density reachable and Density

¢) Data Mining for Anomy Detection

Connected

&k
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INSTITUTE OF ENGINEERING Level BE ~ Full Marks | 80 —
Examination Control Division | Programme BEBCT | Pass Marks (32 |
2073 Shrawan _ Year /Part {IV/I | Time Jhrs. |

Subject: - Data Mining (Elective 1) (CT72502) -

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. "The world is data rich but information is poor". Justify with your own words. (8]
2. What are the measuring elements of data Quality? Explain different data transformation

by normalization methods with an example. [2+6]

What is a decision tree and how information gain is used for attrxbute selecizon‘? Explain
with example ] ) : _ 18]

Explain ROC. Using the following data calculate TPR, FPR precrsmn for given

confusion matrix. [1+3+6]
A |B
A |20 |5
B |10 |40

Classify, A= Yes, B=No

What is FP Tree? How FP-growth algorithm eliminate the problem of Apmm algomthm"
Construct the FP tree and find association rules for the, following transacm)n database -

 using FG- Growth algorlthm Support = 30% and conﬁdence 75% ' . [10]
Transaction ID | Items “
1. P.R,S
2 RS, T
3 | P.QR
14 PR,ST |
5. P,S,T
16 P.Q,T
7 QST - |
8 QRT N
6. What are Categorlcal data? What are the possible issues arrives when using Categoncal
data? How can you handle such issues? ; , e j [2+3+3]
7. What is the apphcatlon of clustering in data mining? Explam the k—means algonthm with _ |
example. ‘ '[8] .
8. What is anamoly detection? Explain distance based method for anamoly detection. - 8] |
9. Write short notes on: - , o 43

i) Data transformation
ii) Web mining
iii) OLAP

kg
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Examination Control DIVISIOH Programme | BEX, BCT | PassMarks |32

- - Regular-
INSTITUTE OF ENGINEERING  Level BE Full Marks | 80
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Subject: - Data Mining (Elective II) (CT72502)

v Candidates are required to give their answers in the1r own words as far as practicable.
v’ Attempt All questions. ‘
v’ The figures in the margin indicate Full Marks.
v’ Assume suitable data if necessary.
I What is data mining? Explain all the steps of knowledge discovery. [2+6]
2. How do you perform analysis of multidimensional data? Explain with the concept of
OLAP. [10]
3. Predict Class label using naive Bayeman clasmﬁer for X = (age = youth,
income = medium, student = yes, credit-rating = fﬂll‘) using the following data set. [10]
RID | Age - Income | Student | Credxt-ratmg Class Buy computer
! Youth High No . {'Fair , No
2 Youth High No | Excellent [ No
3 Middle-age | High No ° | Fair : Yes
4 Senior Medium | No Fair Yes
1.5 |.Senior {Low | Yes Fair Yes ‘
16 ['Semior Low Yes | Excellent © |'No 1
L7 | Middle-age Low | Yes | Excellent Yes ' '
8 i Youth : Medium | No _| Fair {No.
9 Youth - | Low Yes Fair B Yes
Rt Senior | Medium | Yes lFair | Yes
11 - 1¥Youth -, | Medium | Yes - Excellent, | Yes _
12| Middle-age | Medium | No Excellent | Yes
13 | Middle-age | High Yes Fair Yes
14 Senior Medium | No Exce.ilent No
4. The confusion matrix for a clasmﬁer is given as follnws : - [1o]
' . . .actual ¢lass
. : o w-classl classp
o *c'!assl =2 6 -
predicted class ;
_ class2 7. 41
calculate a. accuracy
b. sensitivity R
€. specificity v !
d. precision :
e. recall ‘ i ' . _ .
5. What is the importance of SUPPORT and COFIDENCE during association anmalysis? .
Explain FP-Growth method with example. R e L (10
.~ What are the types oficlustering methods? Explain DBSCAN method of clustering with

1) Time series Data mining

an example. Siikhs s LS L RN S opg

What is the use of Aprlorl Algorithm in market basket a1{alysis? Expléin with suitéblg ek
example. , a2 i AP i [10] -

1

Write short notes on: - '}

ii) Issues in anomaly/Fraud detection
iii) Categorical data and related issues
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
ALl questions carry equal marks.
Assume suitable data if necessary.

What is a Data Mining? Explain its application.
Explain the properties that a Distance Metric needs to support with respect to

‘Minkowski's distance.

3. What is a decision tree? Explain Gini Index with suitable example.

Explain a Bayes classifier. In what cases can Naive Bayes and Bayesian Belief Network
be used?
Why is a clusteting an unsupervised learning? How can hierarchical clusters be generated

- using Bisecting K-means algorithm?

' Expléin the different measures of cluster validity.

7. How does Apriori Algorithm optimize the brute force approach for frequent item set

- generation? ]
What is an Anomaly Detection? Explain few distance based approaches that can be used -

for Anomaly Detection.
ek
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BE - | Full Marks | 80
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Candidates are required to give their answers in thexr own words as far as practicable.

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

What is a data mmmg’? Explain general steps in brief. -

data clearing.

. Why data preprocessing is required in the data tmmng‘? Explam some of approaches of

Write about Hunt's Algonthm for Demsmn Tree induction. Explam the test condmons

that can be used for different.attribute types.

What is. an ANN clasmﬁer? Explam its general consideration that requu‘ed for the

- classifier.

. Explain Time series data mining in brief.

. Write short notes on:

i) Data transformation
ii) Sequential pattern

iii) Cluster evaluation

dek

“Whatisa Frequent item: set? *EXplain TP growth method with example.
. ‘What is a cluster analysis? How it is different from cla551ﬁcat10n‘? |
‘Explain a DBSCAN algonthm with. example v '
What is an Anomaly detection? Discuss its. 1mportame in security.

Whiat s an: 'as:sociatioﬂ;;analysis’?‘ Explain its importance in market-basket analysis.

4]

[5+5]
110]

[2+6]

[2+5]

[1+8]
[5]
71

151
[6]
[3%3]
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Candidates are required to give their answers in their own words as far as practzcablw

Attempt All questions.
Al questions carry equal marks.
Assume suitable data if necessary.

What is data mining? Explain different data types of attributes in a dataset.
How can principle component analysis be used for dimentionality reduction?

Why is classification a super vised learning method? Explam different impurity measures
used in decmlon tree classifier.

Explain Naive Bayes classifier. How can over ﬁttmg problem be solved in case of
classification?

Explain FP-growth algorithm in detail.

What are assoczatxon rules? How can spriori algorithm be used to generate association
rules. :

What is wmwuous ciuster‘? Explain an algorithm that can be used to generate contiguous

: clumera

Explain K-means clustering with limitation Use k- means clustermg to cluster the
following dataset.

A B

1.0 | 1.0
1.5 | 2.0
3.0 | 40
50170
3.5 15.0
45 1 5.0
3.5 |1 4.5

How can Nearest—Neighbor algorithm be used for anomaly defection?
Write short notes on:

a) Time-series data mining

. b) Data warehouse and data mart

ook
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AN N

fany
-

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

As‘renipz‘ Al questions.
The jigures in the margin indicate Full Mm‘!{&
Assume smz‘able a’az‘a if necessary.

a) What is “curve of Dimensionality”? How can it be avmded‘?
b) Discuss the impact of noisy data in data mining?

Explmn rule based classifier? How can CN2 Algorithm be used for rule based
classification? Define “Accuracy” and “Laplace” measures used for rule evaluation.

An input sequence “A A B BB A'A A'B B” was used for classification. The Classifier
‘X’ predicted the sequences as: “A A B BB A A A B B” where as the Classifier
“Y’predicted the sequences as: “A A A ABB A A A B”. Develop the corresponding
confusion matrix for the classifiers and find thelr ccvrreapondmg

i) Acecuracy
ii) Precision
iii) True Positive Rate

- iv) False Positive Rate

B hplam Apmm algorithm, Use Apriori to genuaxe frequent item sets w1th suppmt ef

30% for me foik)wmg transaction database.
| 1 TID | Items
1.1 ACD
2 {BD
3 ABCE
4 BDE

Why is patte:m evaluation important in association rule mining? Explain with example the
statmtmal based measures used for measuring interestingness of association rules.

What is a densﬂy based cluster. Fxplaln an algonﬁnn that can be used to generate denszty
based @lu‘steru

What is Hierarchmai Clustering? Differentiate between agglomerative and divisive
approach of hierarchical clustermg Augment your answer with approprwte illustrative

‘ mamp}es

Wiite short notes on;

i) Data ware house and Data mart
ii} Base Rate Fallacy

i) Web mining
- ivy Anomaly Detection

v) Conyex Hull Method
0 ok e

[10]

[10]
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