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VLS502: EMBEDDED SYSTEM DESIGN

Time: 03:00 Hours . Max. Marks: 40

_ &

Note -~ Assune suitable missing data; if any— —

Q.1

a.

Interpret the instruction ADD r0,r1,r1 LSL#] - [1][CO2]
let the value of r0 = 0x00000000 & r1 = 0x00009000 and
Mem32[0x00009000] = 0x01010101
Mem32[0x00009004] = 0x02020202
Mem32[0x00009008] = 0x03030303
Mem32[0x0000900C] = 0x04040404

- Evaluate the value of r0 and rl after execution of LDR r0,[r1,#8]!

. | [2][CO2]
Determine the status of C, DC and Z flags. after the execution of the |

" following instructions in PIC based systems

MOVLW 38H

ADDLW 2FH | | [1][CO2]
What is the effect on code density in ARM processor in T-mode of
operation? Justify your answer - [1][CO2]

Draw, label and explain thumb architecture in ARM.  [3.5][CO3]
-Differentiate among various timers used in ARM processor.

[3.5][CO2]




1-A

—

Q3 | S
a.  Examine the various addressing modes of D SP Ploc[zsz?zcgf]l
examples.
b. ~ What is a Very long Instruction Word (VLIW) Processor? Draw its
simple architecture. Compare it with clustered VLIW  [3. 5][CO4]
Q.4 |
a.  Outline the concept of pipelining in PIC and ARM
microcontrollers. [1.5][CO1]
b.  Write an assembly language proglam to count odd numbers from a
set of ten 8-bit numbers stored at successive memory locations
starting from 0x30 H _ [Psco2]——
Or '
Write an assembly language program to find the maximum and
minimum value among the list of tzn 8-bit numbers. [2.5][CO2]
c.  Differentiate between various timers used in PIC 21co3]
d. Draw the status register of the PIC microcontroller. [11[C0o3]
Q5.
a.  What are the various features of SOC and illustrate key approach
for SOC design. Also explam the reconfigurable computing
b. Draw a neat sketch for TI-OMAP and explaj i >:3)C03]
ofit. plain various components
[3.5][CO3]
Q.6
a.  Explain the basic s
*opfranon with nmm:‘;‘:;‘:; e(zzrjRAM Cell and illustrate tje read
b. [4][CO5)



CYTCAALS ddddadddd

2~ SEMESTER
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COURSE CODE VLS504 COURSE TITLE Low Power VLSI Design

Time: 3:00 Hours Max. Marks: 40

7

-—e— |-~ question from-remaining five.
All questions carry equal marxs.
Assume suitable missing dziz. ¥ any.

Note : O. No. 1 is questions are COMPULSORY. Attempt any FOUR

Q.1(a) A 64 bit off-chip bus operating at 1/ and 1GHz is driving a

capacitance of 25pF/bit. What is the power dissipation in operating

¢ ' the bus if half of the bus bits are having toggling rate of 0.25 and
ik remaining bits are toggling at 0.57 [2] [CO1]
(b) Given discrete random signal, what will be maximum expected
frequency? [2] [CO2]
(c) Devise power model for Cache memory based on component
operation. [2] [CO2]

(d) Which low power figure of merit is used for batteries?  [2][CO4]

Q.2(a) Consider the logic network of Fig. 1, which may represent the critical

path of a more complex logic block. The output of the network is
loaded with a capacitance which is 5 times larger than the input

capacitance of the first gate. Compute logical and electrical effort of
the circuit and also the values of a, b and c. [4][CO3]

(b) Considering phase delay (dp) and skew constraint (t2), determine
the size of each buffer in clock tree T to minimize total power, Py

[4][CO4]

s
abb

Fig. 1



Q.3 (a) Design an adiabatic 2-input AND/NAND gate. Calculate the energy
C.ODSumption for the following scenario. When the clocked power
line is low, the input changes from A=1 and B —0 to A=B =1; As the
clocked power line ramps up, the output changes. Only account for
energy dissipation due to transition at the output nodes and ignore all
internal capacitances. (Load capacitance at each output is 200fF,
Ve,max=2V, the effective ON resistance of each conducting
‘th‘e’rising/falling‘transition‘ti'me"for'the‘
[4]1[CO4]
p the number of distinct gates in a cell library

election faster in case of automated design.
that you would prefer

(b) A desigaer has to kee
minimum so as to make s
Analyze the number of distinct two input gates

M to keep in cell library. Clearly state the underlying principle.

i
[4][CO4]

Q4 (a) Design the circuit for driver for charge recycling bus whose

archite:cture is depicted in Fig. 2. Assuming 2n capacitors in charge
recycliing bus, comment on its power efficiency in comparison to
[4]1[COA4]

_ conventional bus.

(b) Explain the methodology to compute precomputation function.
Design a precomputation architecture of n nit comparator. [4][CO4]

Va  Logic

evaluation
T modules
N o] F Coo

. :?.__
;

o
2

Ny LAY S
E HE I Cp
S, E - 10- oeee I.c."l.n.t .
Szd K2 Cpa.
' Fig. 2

ol
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Q. 5 (d) Design 16-bit linear carry select and square root carry select
adders. Compute worst Cas¢ delays of both adders and their
suitability for high speed operation. (4][COS5]

pted to reduce the critical path and

(b) Explain the methodology ado
number of adder cells in tree multipliers. [4][COS5]
Q6 (5)'A"§elf-ti’rh_éd’éiéﬁitéétﬁié' of 4-phase fandshake pr—dt’o_célguﬁng" -
Muller C-element is given in Fig. 3. Analyze the architecture and

determine the necessary conditions on the Ack and Req signals.
ehaviour of all

Examine the operation by plotting the timing b
[4][CO6]

signals of interest.
(b) Differentiate Analyze the circuit of Fig. 4 and comment 00 its
functionality. Also comment on its possible usage. [4][CO6]

/ — > Receiver

Sender _ v
logic

Fig3
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" COURSE CODE: VLS 5208 Layout Design and Skills

from Analog Perspective

Time: 8 Hours Mazx. Marks: 60

Note: - Attempt any five questions.
. Clearly specify any assumptions you make.

1. (a) Draw the layout of the source follower stage shown in Fig. la
where the body effect of M1 has been’ removed by shorting
source to the body terminal. Label each region clearly.

(5] [COZ] :
Voo
Ip
X M
Vin °——| My Vom
' Vo o[ M3

(b)
Figure 1

(b) Identify edch stage in the amplifier shown in Fig. 1b. Derive
the voltage gain of each stage and the overall voltage gain.
Ignore the channel length modulation and body effect of M2.

[5][CO3]



2. (a) Why is the second stage needed in Fig. 1b? What is the
purpose of M3? [2][CO3]

(b) InFig. 1b, if A, is the voltage gain of the second stage alone,

~ design the second stage (i.e. find (W/L)z, (W/L)3, and V)
for Ayy > 0.99 and R,y < 10 . You may ignore channel
length modulation (CLM) for bias current and g, calcula-
tions. Ignore.the body effect and CLM of M2 for gain cal-
culation. There is no constraint on power consumption but
Voutmin = 0.2 V. Take Lynin = 1 pm, pnCoz = 100 A/ Ve,
Vin =07V, A\, =01V (for L =1pm), Vpp =3
V. Knowledge of gate voltage of M2 is not needed for this

\j\ design. Find the power consumed by the second stage you
designed. | . [8][CO3]

3. (a) For the circuit of Fig. 2a, calculate the small-signal voltage
gain if (W/L); = 50pm/0.5um, (W/L); = 10pm/0.5um,
and Ip; = Ips = 0.5 mA. pnCop = 100 pA/V?, 11pCop =
50 pA/ V2. | . [5][CO3]

(b) In the circuit of Fig. 2b, assume that (W/ L); = 50um/0.5um,
(W/L)y = 50um/2um, and Ip; = Ip2 = 0.5 mA when
both devices are in saturation. Recall that A oc 1/L. Calcu-
late the small signal voltage gain value. Also calculate the
maximum output voltage swing while both MOSFETs are
saturated. pnCor = 100 A/ V2, pyCor = 50 uAjV?2. Also,
An=0.1V~1and A\, = 0.2V~ for L = Ly = 0.5 pm.

[5][CO3]

4. (a) We want to increase the intrinsic gain of a device (Fig. 3(a)).
We can do it by increasing L by a factor of 4 (Fig. 3(b)).

Page 2
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) ;

¢ (5

Figure 2

Alternatively, we can cascode it as shown in Fig. 3(c). Note
that the bias current is to be kept same (Ip) in both cases.
Also note that M2 and M1 in the second method (c) have
same sizes. Compare the minimum output voltage in the two
cases ((b) and (2}) so that the devices shown are saturated.
Now compare ths intrinsic gains (i.e. gain when the load is
an ideal current scurce) of both methods. Overall, which is

better? | _ - [5][CO3]

M, /o

o Io Via o[ ¥
w

Vin o— T -+ Vino—| aL Vino—| %

M, 1] b,
(@) (b) ()

- Figure 3

(b) Why do we need very high voltage gain for an op-amp? Qr,

what will go wrong if an op-amp does not have a very high
voltage gain?: 12}[CO4]
(c) What are the main trade-offs if we try to increase the output

Page 3




3)(CO3]

voltage swing of any amplifier. -

and g, and assuming L to be

5. (a) Using the expressions for 7o
NMOS device versus Vas

constant, plot gmTo of a saturated
if (i) Ip is constant, (if) W is constant. [4][CO1,3]
(b) Why is gm/Ip design methodology needed? Describe how it
[6][CO1]

is used to design analog circuits.

r, differential input, dif-

3

6. (a) Draw the schematic of a 9 transisto:
ferential output cascode op-amp stage. Find its output swing

in terms of the overdrive voltages. Also find the Input Com-

- mon Mode Range (Vin,oM:maz — VinoM:min)-  [6][CO3]
(b) Using the expressions for 7, and g, and assuming L to be
constant, plot gn,7, of a saturated NMOS device versus W/ L

if (i) Ip is constant, (ii) Vs is constant. ~ [4][CO1,3]

7. Draw the schematic of a high gain, high output voltage swing
(use multiple stages) op-amp with single ended output that can
drive a small load resistance without loosing gain. Also show the
bias circuits to generate all bias voltages and currents (you may

draw the bias circuits separately if page width is not sufficient
[10][COA4]

but use proper labels).

Page 4
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Time: 03:00 Hours ' ; | Max. Marks: 40

Note: All questions carry equal marks. -

1..Ass'ume s_uitable rnissing data, if any.

Q.1 Discuss gain compression and 1 dB compression point. graphically and
. mathematically. | - : [10](CO1]

Q.2Explain desensitization and blocking theoretically and mathematically.
: ‘ [10)(CO2]

Q.3 Discuss Cross modulation theoretically and mathematically.
‘ [10][CO3]

Q.4 What s i.nterr‘r_lodul‘ation? Explain the two measures of intermodulation
graphically and mathematically. -~ | [10]{CO4]
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COURSE CODE-VLS6301 COURSE TITLE-SPEECH PROCESSING

Time: 03:00 Hours Max. Marks: 50

Note : All questions are compulsory.

Assume suitable missing data, if any.

Q.1 Define speech production mechanism with neat sketch diagram of

different organs. } : [6][CO1]

Q.2 Explain speech signal processing applications in detail.
[6][CO2]

Q.3 Formulate steps of Continucus Wavelet Transform (CWT) and
define admissibility condition for CWT. - [6] [CQ2]

Q.4 List speech feature extraction algorithms and design any one of
them. [71[CO3]

Q.5 Design Dynamic Time Warping (DTW) algorithm and investigate
by suitable example. ' ‘ [6][CO3]

Q.6 Design binary and multiclass classifications problems for speech
signal using gaussian distribution. [6][CO4]

Q.7 Construct Hidden Markov Model (GMM) and explain different states
of HMM using suitable example. [6][CO5)

Q.8 Assemble Automatic Speech Recognition (ASR) models. Define
task-oriented application of automatic speech recognition.

[7][C04,C05]
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Max. Marks: 40

Note: Answer any FOUR questions.
Assume suitable missing data, if any.

Q1. a) On the basis of following samples of observations, Table 1, find
i) Entropy (Outlook=Humidity)

ii) Information Gain (S, Humidity)

iii)  Out of three types of branching, shown in Fig. 1, identify which is the correct

branching operation. (Using Information Gain parameter).

Fig. 1: Ditterent combinations of root node branching to a) temperature attribute, b)
humidity attribute c) windy attribute

Table 1
Temperature | Outlook | Humidity | Windy | Play Golf

Hot Sunny High False No

Hot Sunny High True No

Hot’ Overcast High lalse Yes
Cool Rain Normal I'alse Yes
Cool Overcast | Normal True Yes
Mild Sunny High false No

Cool Sunny Normal false Yes
mild Rain Normal false Yes
Mild Sunny- Normal | True Yes
Mild Overcast High True Yes
Hot Overcast | Normal False Yes
Mild rain High True No
Cool rain Normal | True No
mild rain High false Yes

b) Explain SIFT key feature descriptor is defined. .
c) What is the condition of SVM classifier to make true prediction. Explain it for both

given set of true and false classification.

1

[5M] [CO-1]
[3M] [CO-4]

2M) [CO-5]
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Q2. a) Consider artificial neurons have three inputs, the weights corresponding to these inputs
have (1, -3, 2), the activation function is unit step. Determine the output for X1, X2, X3
input values, as shown in Table 2.
Table 2: Sample data

S.No. X1 X2 X3

1 1 0 0

2 0 1 1

3 1 0 1

4 1 1 1
[3M] [CO-5]
b) Compare bagging and boosting. [3M] [CO-5]
¢) Explain backpropagation approach by defining all intermediatory activated signals and

errors. [4M] [CO-5]
Or -

[45 34 5420 30 12

' 12 2 2 2 2 2
Foragivenimage/ = [33 20 34 10 70 20

1 1 11 1 1
[45 34 5430 10 10
gradients of the image I using sobel kernel. ‘ [4M] [CO-1] [CO-4]

, find the horizontal and vertical

| S S — |

Q3. a) Write the steps of Adaboost algorithm, with appropriate mathematical explanation of
- each step. :  [3M] [CO-2]

b) If error rate (¢) of one weak classifier h, is 0.56, then find the weight of h, classifier
utilised for adaboost classification. [2M] [CO-2)

¢) In cross validation scheme, differentiate random sampling and stratified sampling with

- suitable example. [3M] [CO-3]
d) In uneven class distribution, which among Accuracy, Precision, Recall and F- measure

evaluation parameters work better and why? _ [2M] [CO-3]

Q4. a) Define Adam optimiser using appropriate mathematical model. What are the key
characteristics of RMSprop optimiser. [5M] [CO-2] [CO-5]

b) ‘tanh’ activation function nonlinearity is always preferred to ‘sigmoid’ activation
nonlinearity. Justify your answer using appropriate mathematical definitions and

plots. ' [3M] [CO-2] [CO-5)

¢) Define vanishing gradient problem. , [2M] [CO-2] [CO-5]

Q5. a) If an input vector X = [1.25, 3, 1.5, —4.5]to an activation function, has to be classified
in four classes. Which activation function should be .used between ‘Logistic’ or
‘Softmax’ function. Why? Justify the answer.  [SM] [CO-2] [CO-5]

b) What is Dying ReLU Problem. How it is solved. [SM] [CO-2] [CO-5]

PR oo ok ok o oo o o o ok o ook o oo o o o ook o ok ook ok o oo o ok ko o oo o o o o o ook o o o ook o o o o oo
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Note : Assume suitable missing data, if any.

Q.1 (a) Explain interrupt processing of PIC Microcontroller with the help
of timing diagram. [Marks:3][CO#1]
Q.1 (b) Write an assembly language program to separate even numbers

from a set of ten 8-bits numbers stored at successive memory location
starting from 0x30 H. Store them at different locations. [Marks:3][CO#2]

Q.2 (a) Show the status of C and Z flag after the addition of

[Marks:3][CO#2]
1) 0x0000009C and OxFFFFFF64 in the following instruction.

Assume R1= 0x0000009C and R2= 0xFFFFFF64

ADDS R2, R1, R2

ii) 0x0000009C and OxFFFFFF69 in the following instruction.
Assume R1=0x0000009C and R2= O0xFF FFFF69

ADDS R2, R1, R2

Q.2 (b) Explain the functionali

ty of different bits of CPSR Resister ;
ARM processor. gister 1n

[Marks:3][CO#2]

- Q.3 (a) Discuss the Modulo- addressin

: g and bit reversal addressin mode 1
used in DSP processors with exa "

mple. [Marks:3][CO#4]



/]

* Q23 (b) Explain the architecture of TI C55x DSP processor with block

diagram. - [Marks:3][CO#4]
-Q.4.(a) Draw the architecture of Clustered VLIW processor in detail.
| [Marks:3][CO#4]
Q.4 (b) State the contents of R2, R1 and memory location 0x30 after
executing the following program. [Marks.3][CO#2]
"MOV R2, #0x6
MOV R1, #0x4
ADD R2, R1, R2
ADD R2,R1, R2

MOV RS, #0x30
STRB R2, [R5]

Q.5 (a) What are various classes of Platform of SoC. Explain with the

help of example. [Marks:3][CO#3]

Q.5 (b) Draw the hardware architecture of TL- OMAP and describe its

operation. [Marks:4] [CO#3)

Q.6 (a) Explain the DRAM cell? Also explain the organization of

DRAM. [Marks:3][CO#5]

Q.6 (b) Explain the read and write operation timing diagram of SRAM
along with SRAM read timing parameters. [Marks:3][CO#5]

Q.7 What is segmentation based memory management with Segment
Descriptor Table (SDT). - [Marks:3][CO#5]
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Note: All questions are compulsory:. e
MarksAa_rc indicated against each question.
- Assuine suitable missing data, if any.

1. What do you mean by ‘Sample Design’? What points should be taken into
consideration by a researcher in developing a sample design for this research
project. . ' [5] [CO6]

2. Explain the possible contents in abstract, introduction, method, results, and
.discussion components of an empirical research paper for an international
-journal. [5] [CO2]

3. Describe the layout or format of a research report. Why is a ‘review of

literature’ included in a research report? What is its purpose? Describe briefly
the various elements included in a research report. [5] [CO4]

4. What is a hypothesis? Evoluate ‘the characteristics of hypothesis. Formulate
the Null hypothesis and alternative hypothesis with example.  [5] [CO3]

5. Chandigarh is an upcoming cosmopolitan city in the north of India. It .houses
people from all over the country now-a-days and has people with varied
| culture and interests.'With higher income at their disposal, the people of




17 e

. Sharma wants ‘to gair)1 additional kno.wledge on severa.ll fagets sucilﬁas
peoples’ travelling options, ‘frequency of travel, their budgets., lgd
 satisfaction / dissatisfaction levels with their present travel agencies and

other related characteristics. YOU as a researcher are required to demg@

detailed questionnaire to satisfy Mr. Sharma’s queries on the above
mentioned aspects besides oth

er facts, such as demographics etc. Which 4
think might be of additiona] help to Mr. Sharma in his venture. [5] [CO2]

e

gures in a row, conclus®—
and the references of g research paper in IEEE format? [5] [CO6]

7. Are you in agreement with the following statements? If so, give reasons:

o - ) Cogm
(1) Validity is more critica] to measurement than reliability. .=

(2) Stability and equivalence aspects of reliability essentially mean the
. same thing, Q
of collecting data. Which one is the mMosS >

egarding family welfare programme in
merits. [5]1[CO3) L

8. Enumerate the different methods
suitable for conducting enquiry r
India? Explain its merits and de

9. “It is never safe to take published.statist

.ics_ at their face value without
knowing their meaning and limitations_» Elucidate this statement by - _ <
enumerating and explaining the various ‘

points which you would considérﬂ\
. before using any published data. Illustrate your answer by examples
wherever possible.

[5] [CO5]

BT T :
AL LRI

10. “Research design in exploratory studies must be ﬂexibiezbut'in descﬁp_ti ,
studies, it must minimize bjas and maximize reliability.” Discuss. e "&
- . A ' (5] [CO4}

\

Y Y.y,
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Note :-All questions carry equal marks.

Assume suitable missing data, if any.

7.7 QU Define following terms - [5][CO1,C02]

(1) Non-stationary Signal

(i1) Phonatory System

(ii1) Categorical Perception
(iv) Speech Signal Processing

Q.2 EXplain Short Time Fourier Transform (STFT).and steps required . .
~ for calculation of STFT. List name of five STFT window functions

with mathematical expression. [5][CO2]
Q.3 Design Mel Frequency Cepstral Coefficients (MFCC) algorithm.
[S][CO3]
Q.4 Formulate Perceptual Linear Prediction feature extraction
- algorithm. ‘ [5][CO3]
Q.5 Investlgate the pattern matching with different distortion measures.
' [5][CO4]
Q.6 Assemble Automatic Speech Recognition (ASR) models with
applications. How might computers do ASR? [5][CO4,CO5]

Q.7 Construct Gaussian Mixture Model (GMM) and Maximum
. Likelihood (ML) Estimation algorithms. s [5][CO5]

Q.8 Demonstrate task specific voice control and dialog system in detail
' [5][CO5]
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' ENDTERM EXAMINATION
TI.RATE SIGNAL PROCES SING

COURSE CODE: SPD6203 MUL
TIME: 3 Hours
Note: All questions are compulsory.

All Questions carry equal marks.
Assume suitable missing data, if any

Q1: [10 Marks] [CO3]
' to the

Consider the two-channel filte

¢ bank as shown in figure 1. If the input
6, 8}. Filter coefficient of prototype filter 1S h,[n]= {—;‘5}

filter bank x[n] is {4, 4,
Analyse time domain output at points 1 t0 9. _

3 5 7
' . / : x[n]

BN

9

2 s 6 o 8
_7‘{— > — ()
o ' Synthesis scction I

Analysis scction

Figure 1

Q2: [10 Marks][CO3]

a) Evaluate the quadrature mirror
of low and high-pass quadrature mirror filter pair.

b) Analyse and synthesize the maximally decimated M-channel filter bank with

frequency response.

filter bank along with the frequéncy response

Q3: [10 Marks][CO4]
a) ‘Construct the process of converting a CD player digital signal sampled at
44.1 kHz to a professional audio workstation digital signal sampled at 52 kHz.

b) The four filters of two-channel quadrature mirror filter bank are given as

L Hy@)=42" —27, G ()=Lz 2, Fi
(@)=4z"5 H(2)=2"5 G(2)=72"5 G(a)=z" Find whether this choice of filters

results in perfect reconstructi
ion system by computi JPS. -
transfer finction. - | y computing the distortion and aliasing

Page 1 of 2
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Q4: [10 Marks][CO5]

Design the multi-rate operator expressions and properties for
a) Downsampling by factor of ‘M’

b) Upsampling by factor of ‘I,

AQS- [10 Marks][CO6]

W
rite the abstract on identifying the two latest trends with the need in the field
of multi-rate signal processing.
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Note: All questions carry equal marks
Assume suitable missing data, if any.

Attempt any five questions.

Q.1 (a) What is mutation testing? What is the purpose of mutation score?

Why higher order mutants are not preferred? [31[CO5]
(b) What are the limitations of testing? DlSCUSS with the help of
examples. - [2][CO1]

(c¢) What are the various constraints in cause effect graph. [3][CO3]

Q.2 Consider a program for the determination of the nature of roots ofa
' quadratic equation. Its in'put is a triple of positive integers (say a, b
and c) and values may be from interval [0, 100]. The output may have
one of the following words: [Not a quadratic equation, Real roots,

. Imaginary roots, Equal roots] Create equivalence classes and
generate test cases. . [8][CO3]

Q.3 Consider the following proglzam
# include<stdio.h>
# include<conio.h>
# include<math.h>
int main () .
{.
float a,b,c,r1,r2,d;
printf (“enter the values of a b}c”)';_
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QS5

Q6

scanf (* %f %f %f”’, &a, &b, &c);
d= (b*b) — (4*a*c);
if (@>0)
{
rl =-btsqrt (d) / (2*a);
r2 =-b-sqrt (d) / (2*a); -
printf (“The real roots = %f %f”, r1, r2);
}
else if (d=0)
{ |
rl =-b/(2*a);
12 =-b/(2*a);
printf (“roots are equal -%f %f”, rl, r2),
} .
 else
printf(*‘Roots are imaginary”);
return 0;
getch ();
} | |
Draw the control flow graph and DD path graph for the above
program segment. Determme the cyclomatic complexity and find the
independent paths. : [8][COA4]

Consider the program given in Q.3. Generate test cases for all du
paths all uses paths and all deﬁmtlon paths

- [8icos]

Consider the program'given: in Q3 _Consider all variables and
generate possible program sllces Design at least one test case from
every slice. . - . ) . [8][CO5]

Consider the program given in Q.3. Generate two first order mutants.

Design aest suite pf.five test cases and calculate the. mutation score.
of the test suite. [8][CO5]



Q.7 (a) What is Regression Testing. Explain the various steps of the
regression testing process.

[5][CO6]
(b) Differentiate between '
(i) Alpha, Beta and Acceptance Testing

(i1) Testing, Quality assurance and Quality Control [3][CO2]




C L e— L

Al

7:otal no. ofpages: 2 ‘ RO” HO ..............
' II SEMESTER
M.Tech(SE) |
ENDTERM EXAMINATION R May-2023
SWE 504 Empirical Software Engineerihg

Time: 03:00Hours Max.Marks:40
‘Note: All questions carry equal marks. Attempt any four questions.
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Q.1 Differentiate the foilowi_ng

a) Fabrication, Falsification anid Plagiarism
b) Parametric and Nonparametric tests ' : [10]

Q.2 Consider the table given below that represents the number of
modules for 15 software systems. Conclude that whether the
- population from which sample is derived is on average different

than the 12 modules. ' A [10]
M{f{l‘.“e Module# MIC\’I‘:)‘_HC Module# MI‘\’I?)‘_‘IG Module#

S 10 S6 35 - | SiI 24

2 15 S7 26 | S12 23
.8 T TS 29 [ s w
sS4 | 29 | Tso 19 | si4 12

'S5 16 S10 | 18 SIS |5

.. Q.3 Identify the catggori‘es to which the fblloWing threats belong: _
a) Genetic algorithms may produce different results each time they are
applied for predicting defects. ' '
b) Threat caused by not considering the effect of developer experience
on'the felatiohstifp betwegn softwate ineffics did fault Pronendsg: < = *
c) Severity level of defects may not be taken into account in a study_ ,
with'ilntent to predict defect proneness in a module. |



Q\D ing Java
| | oped using
d) Threat caused by only exploring systems developed

language‘ . Lee . g0 .

amé dz;fa for testing and training.

€) Threat causediby hing the's blicly available data set.

f) Threat caused by investigating a not pu tems
g) Threat caused by exploring.only open-sourcs Sy? f ignificance.
h) Threat caused by considering inappropriate leyel oRSIEE

i) Threat caused by incomplete or imprecise data s,.ets. ce. and it
j) If data consists of erroneous observations, outliers, or noise,

_ 10
lead to incorrect conclusions. [ ]
: Q.4'} "%Vhét are the ﬁifferent types of data that can be collected for

empirical research? Based on what criteria can the researc.h.er select
the appropriate data analysis? ‘ | [10]

Q.5 Write short noie
- a) K-fold and hold-out cross-validation methods
b) Mean Relative Error and Mean Absolute Relative Error [10]
Constant:

Critical Values of i—DistIibiltions

Level of significance for one-tailed test

010 0.05 0.02 - 0.01 0.005
Level of significance for two-tailed test

0.20 0.10 0.05 - 0.02 - 0.01
1 3078  6.314 12706. 31.821 63.657
2 1886 2920  413g3 6965  ggos
3 | 1638 - 2353 -3.182 4541 5.841

14 1345 = 1.761 2.14s 2.624 7:5;77
15 1341 1753 2131 " 2.602 2947 -

.ee

1201289 1658 1980 54 2617
B 1282 1645 1.960 2326 g5
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Note: All questions carry equal marks: Attempt any five questions.
Assume suitable missing data, if any. | g

Q.1 Differentiate the following

a) Correlation and Covariance
b) Type I and Type II errors. ' [5+5][CO 3&5]

Q.2 What are the trade-offs between the different types of Classification
Algorithms? How would do you choose the best one?? [10][CO1]

Q.3 An automobile tyre manufacturer claims that the average life of a
particular grade of tyre is more than 20,000 km. A random sample
of 16 tyres is having mean 22,000 km with a standard deviation of
5000 km.

Validate the claim of the manufacturer at 5%LoS. [10][CO3]

Q.4 a) What is Overfitting, and how can you avoid it?
b) Why and how to cross validate a model. - [5+5][CO4]

Q.5 How do you handle imbalanced datasets when evaluating a model’s
performance? How do you evaluate the performance of a
recommendation system trained with highly imbalanced dataset?

‘ [6+4][COS5]

Q.6 Write short note (Any Two) : [10][CO1 & CO2]

a) PCA
b) Curse of Dimensionality
c) Statistical Modelling




Constant:

1

PP 't
b
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ey
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Note: Answer ANY Four questions. Al questions carry equal marks.
Assume suitable missing data, if any.

i[a] What do you mean by Well posted learning problems explain with

- example. (CO2)[5]
[b] Discuss dimensionality reduction Feature Selection approaches or
methods. (CO35)[5]
2 [a] How supervised learning work? Explain with example and also write jts
application. (CO2)[5]
[b] Explain measures of spread in descriptive Statistics. (COI)[5]
3 [a] Explain Bayes theorem with example. (CO3)[5]
[b] Discuss Margin of Error and Level of Confidence in Inferential
Statistics. | ' (CO3)[5]

en two clusters. (CO4)(5]
si (CO2)(s]

.'1 workj.ng of Linear Support vector machine. (COH)[5]

(COs)[5]



<Y

Total no. of Pages: 02 Roll No............. ‘
2" SEMESTER

M.Tech. (Structure Engineering)

END SEMESTER EXAMINATION May — 2023
STE-502 ADVANCED THEORY OF STRUCTURES
Time: 3:00 Hrs. o Max. Marks: 40
Note : '

® Q. 3 is compulsory and attempt any three from remaining
questions.

e Assume suitable missing data, if any.

1. Find out equivalent joint load vector for a 6 m long member of
grid frame on which the load is acting from one side, which
consists of trapezoidal shape of width 0 at the ends and linearly
increasing to 3m width at 2m from ends. This width for central
region of 2m remains constant of 3m. Floor load may be taken

as 30 kN/m?. (9) (CO3)

2. Drive stiffness matrix for a curved member of 3 m radius, which
subtends an angle of 45° at the centre. Cross-section of the
member is 0.3 m wide and 0. 5m deep. Elastic modulus of the
material is 25 kN/mm?. The loading and structure are in the

same plane. : (9) (CO4)

3. Find the displacements at A and forces in the members AB, AC
andlAD of the truss shown in Fig. 1, assuming the stress-strain
diagram of the material is bi-linear i.e. initial modulus 200
kKN/mm* and post-yield modulus is 20 kN/mm2. The yield
strength of the material is 330 N/mm?. All members have cross
sectional area of 100 mm?. The applied force P is 51.88 kN. All
members are of 1000 mm length except AB. - (13)(Col)




as 60°

Fig. 1
4. Write down stiffness matrix in sgtructural axis system for a space
- truss member. The member is having cross-sectional area,
modulus of elasticity and length as 100 mm?, 200 kN/mm? and
45m respectively. The member is connecting joints X (2, 3, 4)

and Y (7, 8, 9) (9) (CO2)

5. Why do we use Sub-structur.

¢ Technique of analysis? Explain
the technique of analysis with

the help of an example?
(9) (COs)
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STESO4 Finite Element Method of Structural Analysis

Note: Assume any missing data suitably.

.‘Us:ing Rayleigh Ritz method, determine the’ expression for
“‘displacement and stress in a fixed bar subjected to axial force

. P as shown in Fig 1. Draw the displacement and stress

~variation diagram. .

—P E - Youngs modulus

© A
. [

P L~

3 L~

-

: g n

P -

A ; .A - Cross sectional

bl s | aea
L e ' »|

e 12 | V2 |

X=0 ' o x=R. x=

Fig 1

State and explain.fche principlé of minimum potential energy

with suitable example. ~

In-the element shown in Fig 2, P is the point (6,5). On this
,.'innt the load components in x and y directions are 8kN and
12kN respectively. Determine its nodal equivalent forces

' using Isoparametric formulation.

Yy
Ar T,
‘ 3, (700, 700)
4 (300, 500) T,
, All linear dimensions
In mm
1 (200, 100) . 2(800, 300)
o i —> X

Fig 2

. Maximum Marks: 40

- CO1

col

CO 5
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Q5

Q6 I

Q7

it

() © Convergence requirement of shape functlon (any one)
' ‘ one

Iblscuss the various pomts to be considered while dlscretlzmg

'a structure for finite element analysis. , | : "2 ?/ e
‘ ‘ S ' ' CO 3
Determme the nodal displacement, element stresses and 6 =
support reactions of the axially loaded bar as shown in Fig 3 =
by finite elément approach Take E = 200GPa and P = 30kN =
i R : . )
A4 250 mm? » 400 mm’ E €=
‘ },1 . 2—e—»p 3 _- ar |
P fe—150 mm—sde150 mm »le 300 mm’:————vl —
(A | ; - |
Fig3 &
| For the CST element as shown in Fig 4, assemble stiffness 6  CO 4=

matrix takmg E= 2X 10°N/mm> » t=20mm and poisons ratio

iOZS

- (200, 400)

('IOO, 100) (400‘ 100)

&

— X
:
' F1g4

| Explam/I]lustrate the following terms: ( 3marks each)

4
{
t
Q
+
(

i

| 9 cCo &[
(i) . Shape functlons | ' - &[
(i) Lagrange famrly of rectangular elements | <%[
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Time: 3:00 H ' ‘ of Structures
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Note: Answer ALL questions, . Arks: 4

- -Assume suitable missing data, if any,

~ . Use of IS1893 (Part 1):2016, 1S13920:2016 and IS456:2000 are
permitted.

Q.1 Answer ALL ﬁarts of the following;

(a) What are the principles of earthquake resistant design to preve

the collapse of reinforced concrete buildings? [2][CO-:
(b) What are the basic failure modeg of cantilever shear wall?

. [2][CO-
(c) What is the principle of Seismic Base Isolation and how does
reduce the response to earthquake motion? [2][CO-4

(d) What are the objectives of strengthening procedmeh? [2][CO-3

Q.2 Answer any TWO parts of thie following: X
(a) Define the Focus and Hpicentre of an Earthquake. An earthquak
with moment magnitude (M} of 8.0 dyne-cm causes an . averag
strike slip displacement of 2.6 m. Determine the seismic  moment
of earthquake and the fault area that ruptured during th
earthquake., , [4][CO-1
(b) Describe any four Earthquake resistant design methods.  [4][CO-1
(c) Explain the use of Response Reduction Factor in the earthquak
resistant design of structures with the help of neat diagram.[4][CO-1

Q.3 Answer any TWO parts of the following; |
| (a) Describe the structural forms and positioning of shear walls with th

help of neat diagrams. [4][CO-2]
(b)Discuss the various factors which influénce the structura
performance of shear wall.. [4][CO-2]

(c) What are the steps carried out in the Pushover Analysis? [4][CO-2]

Q.4 Answer any TWO. parts of the followiﬁg:

- (@)How. does Seismic Base Isolation develop? Describe the twc
approaches on which it is based. - [4][CO-3]



D

2-
29 o
(b) Discuss the different stages of Performance Based Seismic Design.

[4][COS=

() Describe “the Friction Pendulum System used in base isolation.

[4lcoe=
Q.5 Determine the moment of resistance of a rectangulgr ca'ntilever &
shear wall for a 12 storey building with the follomg dﬁata.l..
Tl e . . e . . ' @
Storey shear forces at different levels are given below:
o
Storey 3
Moo o lslal s |6 71819 10|11] 12
Storey | -
Salzle\]z;r 5(10]30(80 140200 360 | 500 | 700 | 850 | 950 900

Storey height=3.2 m _
Length of shear wal] = 7.5m N
Seismic weight of building = 60x1 (3 kN
Axial load on Shear wall = 3x] o kN,.
Building is situated in Mumbai

Use M25 grade concrete and Fe4]5 steel

7 B g

e

[8](C0,

mn i PH 9

~
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' I SEM M.Tech. (Structures) COURSE CODE: STE5202

TIME: 3 Hours

COURSE TITLE: Durability of Concrete Structures
Max. Marks: 40

Note: Attempt any Five questions. All questions carry equal marks.

1(a)
(b)
2(a)
(b)
3(a)
(b)
4(a)
(b)

5(2a)

Discuss stress strain relationship of HYSD reinforcement used- in
concrete. M4/CO1

What do you understand by ‘Rapid visual screening’ of structures?
Discuss the utility of the approach. M4/CO1

. What are Alkali-aggregate reactions? Discuss in detail. M4/CO2°

Explain the utility of curing of concrete. M4/CO2

Discuss likely results of use of superplasticizers in concrete. ~ M4/CO3

Should visual observation -be applied as- a necessary step in the
rehabilitation of important structures also? Discuss. M4/CO3-

Briefly discuss a method to enhance fire resistance of an RCC column in

an industrial building. . M4/CO4
What is ‘Carbonation’ of concrete? What are the factors responsible for

it? M4/CO4 .
Write advantages of using ‘Fibre reinforced concrete’. M4/CO5

What is ‘Rehabilitation’ of structures. Describe the use of any one non-
destructive method in this respect. M4/CO5

Write notes on any two of the following topics.

(a) Effect of shape of aggregates on concrete strength

(b) V-B test on concrete '

(c) Environmental exposure conditions M8/CO6



— i e . @ =

-

B T A e
r s RO

o

3]

- 7“01;51 N0 of Pages:02 ' | , RO‘” [ [ [

M.Tech/Ph.D. ISEMESTER M.Tech. (Sructl
. END SEMESTER EXAMINATION - April/May-2023

STE5308:' Disaster Mitigation and Management

Time: 300 Hours _ B | Max. Marks 50 »

Q.1 Answer all the followmg questions’ R [2x5=,‘1 0]

- (ayDefine Disaster as per UNIbDR 2016 - L. [CO1]
(b) Define Flood. - - | | | ' [co2]
' (c)Ihundation Intensity Scale [CO3]
. (d) Differentiate between Shrucmral and Non-structural mitigation -
measures. - , : . [CO4]
“" " (e) What is damage ratio. & ' . [COS]

. Q.2'(a) How hazard, nsk vulnerablhty are mterconnected toeach -
other? . ' - [CO1]]2.5]
(b) Describe Floods Category & Ale/rt.'Colour Codes [CO3][2.5]

(c) Write notes on Cyclonic microzonation . ~ [CO4T[5]
Q.3(a) Define terms: Retroﬁttmg and Recovery - [CO1][2]
.(b)Wnte short notcs on mstltutlonal mechanism on Disaster
* Management in India Lo [COl][3]
(c) What is fragility curve and Vulnerablhty curve? How do you
' obtam fragility curve f01 a component‘7 ' [COS][S]

"P.T.O
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Q.4 (2) What are the causes, mechanism of landslides. [COA4][4] | A

. (b) What is Hazard, Risk, Vulnerability and Capacity Analysis
(HRVCA).Explain in detail. . [CO5][0]
Q.S (a) Write meaniné of Hazard rcsist,gr:it construction [COB] [2.5]

" (b) Differentiate Between Mitigation and Prevention. [CO1][2.5]
(c)Write briefly on guidelines “for. improving the cyclonic
resistance of low-rise houses as per 1815498 :2004. [COA4](5]

'Q.6 () Explain structural and non-structural approaches of controlling
damages due to floods. - [CO3][5]

(B)DOS and Don'ts 'm.'Build%ihgs ‘for. safety against Earthquake.
. - [codls] -

N

fag
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SM 901 RESEARCH METHODOLOGY AND IPR
| Max. Marks: 50

Note: Attempt all parts of a question together. Assume suitable
missing data, if any.

Q1. Answer the following:

i) What do you mean by Theoretical Framework? What is its importance?
ii) From the following situation answer the questions that follow:

A prevalent theory is that the diversity of the workforce (comprising people of different
ethnic origins, races, and nationalitics) contributes more to organizational cffectiveness
because each group brings its own special cxpertise and skills to the workplace.
Further, this synergy can be exploited only if managers know how to harness the special
talents of the diverse work group; othcrwise, they will remain untapped. It is also
believed that it is the Workforce Diversity which results in Creative Energy, which
further leads results in Organisational £ffectiveness.

a) List down the possible variables and indicate the type of variables. 2
b) Draw a theoretical framework using the variables identified  [2+4+4 ][CO1]

: e |
Q2. i) What points we should keep in mind to write a good abstract of Ph.D. thcsis? Explain.

ii) There has been a lot of studies done in the area of COVID 19 since the time: |t hit the world.
Explain how the research designs in these studies have evolved on various aspects related to
COVID. Take any three research designs to explain the same. [4+6][CO4, CO2]

Q3. Select correct option. Show calculations wherever needed.

ii.

iii.

Parts i to vi are of 1 mark each. Parts vii and viii are of 2 marks each.

If X is normally distributed with mean 100 and standard deviation 10, the value c

such that P (X <c¢) = 0.5 is: ‘

(a)10 (b) 100 (c) 2 (d) Can’t be found without Normal probability
table/calculator . ’ :

If X follows Poisson Distribution, which of the following is true:

(a) Mean(X) > Variance(X) (b) Mean(X) = Variance(X) (c) Mean(X) < Variance
(X) (d) None of these

Which of the following is/are. characteristic(s) of a good point estimator?

(a) Unbiasedness (b) Consistency (c) Sufficiency (d) All of these

Page 1of 2
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iv. Given that Variance (X) = 5, then Variance (3X -6)is: L/

V. The size of critical region and leve] of significance are same: ﬂﬁ
(2) TRUE (b) FALSE , ﬁ
vi.  The Standard Norma] Variable can take values bet\’veen. Fthese
®-3103  (©)-1t01 (c)- infinity to +infinity (d) None o

. : an
vii. A large random sample of size 100 is drawn from a Populatlon‘ w;ﬂ;lm;a:oln(:ml &
variance 4. As per Central Limit Theorem, the sample mean will follo .
distribution with: mean =? and variance =
viii.  Suppose that 100 tires made by a certain manufacturer lasted on the average 225,(?
miles. Suppose the Population stand. Dev. is 1300 miles. The. nul} hypotheslt I
21,500 miles against the alternative hypothesis p < 21,500 ml!es is to be tes eO?;
the .01 level of significance. The calculated value of z statistic is ? [10][CO3]

C. Steps of Hypothesis Testing

d. Advantages of sampling over censys [5X2=10] [CO.;

W) =¢,
[10] [cO31
Diet A Diet B Diet C Diet 15 ‘‘‘‘‘
3.6 3.1 32 35 &
4.1 3.2 35 3.8
4.0 3.9 3.5 3.8 N
Q.5 (i) What is i

ntellectual propertyy Mention the itemg grop
protected in intellectya] Property system.
() Differentiate between Copyright and Patents,
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Meke dizaram whers res
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o e h conduct? ‘ [10][CO1]
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§

\
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|

D

; [10J[CO3]

Q.3 Discuss varigus zspects o

- Q4 -Discuss the role of the editor in ensuring research integrity and
j ) — . . . . j 2 & 7
mamizinmg standzrds of publication. - [10][CO4]

Q.5 (a) Explain copyright and plagizrism in detail,
(b) Write 2 note on Creative Commons.

[10][CO5]
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PES-502 Advanced Power Semi Conductor Devices and Magnetics ' .
Time: 3:00 Howrs  Max. Marls: 40
Note: Answer ANY FIVE questions and all carries equal marks. Write| -
e ANSWERSTNVA, SEQ(@_J’ENQE._AS.sufﬁc any data if missing
s '_"-j'.ffiﬁd;'bleaflj fnention the assumiption. * - - I ¢
"Q(l) (a) Compare Si-power semiconductor devices of Thyristor,
Power BJT, Power MOSFET, GTO and IGBT in terms of various
" parameters such as (1) voltage and current ratings (ii) Linear/trigger (iii) *
“gating . (iv) ‘voltage blocking (v) SoA (vi) conduction drop (Vi)
. switching frequency (viii) turn ON/ OFF time o '
" (b) (i) What are the characteristics for an ideal power device?
(i) Describe the characteristics for an-ideal power rectifier?
(iif) Describe the characteristics for an ideal power transistor?
_* (iv) Why are unipolar power device structures more attractive
o for applications than bipolar power devices?
: o ' [4+4=8M][CO1] .
Q@) (a) Compare and summarize the material parameters for
silicon(Si) and silicon carbide (4H-SiC) ' ‘
J _ (b) Explain‘Structures and operation principle for two types of
. FRDs (fast recovery diodes) (i) PiN-diode with a buffer Structure. and
Doping profilé (ii) Structure of self-adjusting P emitter efficiency diode -
(SPEED). '

: . . - [4+4=8M][CO2]

Q(3) (a) Bxplain the parallel operationof thyristors. L
(b) A 175 A thyristor is connected in parallel with a 225 A

* thyristor as shown in Fig. 2. The ON-state ‘voltage drop across

thyristors is 1.85 V and 1.75 'V respectively. Détermine the series

resistance that must be connected in series with each thyristor when

400 A current is shared by two thyristors according'to their rating.

—Ip
A . b
hn ) }m
T) Vn. o Vn
y .
n R
Y

Fig? ¢ | [4+4=8M][CO3]
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" the load resistance R; = 15 W. The dc supply voltage Vee

Tresistance Rp so that transistor operates in.saturation and (b) power

- 600V. Take into account the variation of the critical electric field and

| : . . and draw
Q(4) (a) Explain the operation of power transistor as a switch

the V-I characteristics of a power transistor. _ a0
(b) A bipolar Power transistor as shown in Fig, 3has B - 3

and the input voltage to base is Vg = 10V. When Vcg(saturation) -'-;
1.2V and Vpg(saturationy = 1.5V, determine (a) the value o

loss in the transistor.

Fig3 . [4+4=8M][CO4]

~ Q(5) (a) Explain Principle of operation with help structure diagrams -

for SiC Planar MOSFET, SiC Trench-gate MOSFET. _
(b) Determine the ideal specific on-resistances for n-channel 4H-
SiC power MOSFET structures with breakdown voltages of 300 and

mobility with the following. doping concentration, mobility and
depletion width. : ' : '

Breakdown Doping +, | Depletion
Voltage | Concenfration | ~oolly | it
{Volis) (cn®) (emr/V-s) (cm)
300 2.15x 107 566 L4 x 107 |
600 - 8.55x 10° 720 278x10% | .
. [4+4=8M] [CO5]

. Q(6) (a) Derive the expression. for the optimum vahie of the effective

relative permeability fop. for a the two winding inductoy.
.(b) Draw the Flow chart of Inductor design process.

Fhkkkkkkdhkkg [4ﬂ=8m[C05]
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PES 504 Controller De5|gn for Power Electromc Converters

Time: 03:00 Hours | Max. Marks: 40

Note : Answer any five questions

All questions carry equal marks.
Assume suntable mlssmg data, if any and mdlcate |t

Q.1

Q.2

Q.3

(a) Explain any two real life applications of ‘controller design in
power electronic converters. | '
(b) Mention the steady state parameters and transient parameters

-required for designing the DC-DC converter. Explain the role of

switching frequency in designing the DC-DC converter.
[4+4] [CO1]

Draw the circuit. diagram of ideal boost converter. Derive the
equations of inductor voltage, capacitor current and input current
averaged over one switching period by performing small ripple
approximation. [8] [CO1]

A DC-DC converter has an input voltage of 30V and the output
voltage of 60V. The absolute value of voltage across the inductor is
60V when the diode of the DC-DC converter is turned on. The load
resistance 1s 10€2. The inductance and capacitance values of the

converter are 300puH and 600uE respectively.

¢

LQ

3

Converter G

4

buck-boost

buck D
boost

= SN @

bk
R =
£
/i

STS <}
SR

A prR§

S
.Q.J

~ Fig.1. Parameters of Transfer function
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Answer the following with respect to the above information:

(a) Identify the DC-DC converter.

(b) Compute all the parameters of the line to output transfer function
and control to output transfer function using the table in F ig. |
(c) Draw the asymptotic bode magnitude plot of line to output
transfer function by incorporating the values computed in (b).
(d) Draw the asymptotic bode phase plot of control to output transfer
function by incorporating the values computed in (b).

| [143+2+2] [CO2]

Q.4. The open loop gain transfer function 7(s) of a DC voltage regulator
shown in Fig. 2. is as follows: |

T(¢s) =T,
. 2
1+-5—+ ES') 1+
wal pL |, P2
bkl e
v,(3)
ac e
variation
pulse-widih
compensaior modulator
P.45) 00 Foy e [ L] e -1
| * »
reference crrar --—V"—E’y excle | | 3":'?.":‘.'.'42?""“

signal variarion

tnpus converlcr power slage

H(s) «(s)

H(s)

sensor
raln

Fig. 2. Block Diagram of DC Voltage regulator

The values of /s, fz and f,2 are in increasing order.
(@) Draw the bode magnitude plot of the above transfer functlon
- . for quality factor greater than 0.5. ' :

(b) Construct the asymptotic bode magmtude plots of = and '1—+7
| for magnitudes of T greater than one and less than one. )
. . T 1
(¢) Explain the roles of the respective plots —= and — on
reference voltage, variations in input voltage and variations in

©. . _loadeument. ~ .. . . . .. [143+4][CO3]




\‘QD LQ\; bo@ pl(yof éﬁ'unc 4 'fpenb,”'(éd %p gﬁ tri ;err %n«g/ Q
(Gc(s)=1), T(s) is as shown in Fig. 3. |

40dB <

T, ) [ 271,
20dB : 1 :
N 7,233=74dB \ | Qp=9.5=>19.5dB
- S Y fo ................................................
1kHz
-20dB {
- - 10 dB/decade
o 0%70 £,= 900Hz -
LT, - |
R , $ -0’
| ISV 1 -180"
10% = L1kHz
> ¢ + + -270°
1Hz 10Hz 100Hz 1kHz 10kHz 100kHz

Fig. 3. Bode Plot of Uncompensated Systems

The above plot has a phase margin is 59 and the gain crossover ;
frequency is 1.8kHz. The existing gain at 4kHz is -16dB. Design a
suitable compensator for increasing the phase margin to 35° at a gain
crossover frequency of 4kHz. [8] [COA4]
Q.6 (a) What is peak current mode control in a DC-DC Converter?

(b) Explain the stability problem in peak current mode control for
duty ratio greater than 0.5. Mention a method to overcome the
stability problem. [2+6] [CO35]
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Note. All the questlons are compulsory

ce .

l A. Wnte short notes on Gradlent Descent Algorlthm? Explam w1th a pseudo .

code? . . [51[COs] -
" B.Runthe Gradlent Descent algonthm on the error: ﬁmctlon

f(x, Y=5+x2+y’+ 5xy with a starting guess x@ =1, y@ =2 and using step
- size of 0:1. Output the next two guesses (x“) ‘”) and (x‘z’ y‘z)) , '
D uy SE BT . I51 [CO5]

2 A The average marks obtamed in an exammatlon is 74 and the standard
deviation is 7. If 12.5% of the class are given A+ grade (Highest grade) and the
marks obtained follow the normal distribution, them what is the lowest possible
- marks obtained in A+ grade? Refer Table [S] [CO1]
_B. An examination paper has 100 multiple choice questions of 4 marks each;

) with each _question having four choices. Each incorrect answer fetches -1 marks.
What is the total expected marks obtamed by a student?

) ) [2.5] [CO1]
C Calculate the inverse of the given 2><2 matrix - :
: 3+2i iy
P55 5lad 12:5] (co1j

:3. We have the followmg data (1n mcreasmg order) for the attrfbute age: 13 15,
16, 16, 19, 20, 20, 21, 22, 22, 25, 25, 25, 25, 30, 33, 33, 35, 35, 35, 35, 36, 40,
- 45, 46, 52, 70 Usmg the followmg data for age } [10] [CO3]
1’) “Use min- max normahzatxon to u'ansfonn the value 35 for age onto the ‘
] range[OOlO] i : : '
u) Use z—score normallzauon to transfoxm the value 35 for age.

4_ A_ Sketch the MSE (Mean Squared Error) on the below graph Where does 1ts
minimum occur? Draw a star on your MSE plot where the minimum occu:s

Elaborate your answer S A P o [4] [CO4]



i
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_ _ _ \
B. What is meant by overfitting and underfitting of data with examples?
’ ’ (61 [CO4]

& N”& A

5. A. Explain the Loss function used in the machine learning algorithms. Also
explain in detail about the Regression and Classification based Loss functions?. -
. . - (5] [CO2]

B. What is meant i)y False Positives? What is meant by confusion matrix of a
binary classification problem? Give relevant examples. Also, explain how this ‘
can be extended to multi- class problem with an example?
: - [5] [CO2] G
Reference: You may refer the fellowing table (Table 1) for Question 2(A).

Areas of the Stundard Normal Distribution

o)
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PES-5312 PULSE WIDTH MODULATION FOR POWER CONVERTERS
| Time: 03:00 Hours ‘ Max. Marks: 40

Note -Answer any Four questions, : -
% All questions carry equal marks. R
. Assume suitable missing data, if any. L

Q.1 Discuss the following: : [2x5=10] [CO1, CO2]
(a) Double-edge symmetrical modulation,

(b) Phase opposition disposition modulation,
(c) Triplen carrier ratios,

(d) Direct modulation,

(e) Diode clamped multilevel inverter.

Q.2 Comment on the following: [5%2=10] [CO3]

* (a) Weighted THD normalized to the base frequency for /-I switched output voltage

of a single-phase inverter with double-edge naturally/regular sampled and
symmetrical/asymmetrical modulation.

(b) Naturally sampled sine-triangle modulation for three-phase voltage source
inverter.

Q.3 Derive the mathematical relation for three-level naturally sampled sine-
triangle PWM for single-phase /-] inverter output voltage using double Fourier
series expansion and Jacobi-Anger expansion. (Assume phase offset angle for
fundamental 6, and carrier 8. waveform is zero.) [10] [CO3, CO4]

(a) Find thg fundamental rms value of inverter output voltage, if the dc link voltage
is 400V, modulation index is 0.98, and fundamental frequency -of inverter
output voltage is S0 Hz.

(b) Comment on the magnitude of odd carrier harmonic and associated sideband
" harmonics in /-/ inverter output voltage.

(c) Comment on the magnitude of even (2m) carrier groups harmonic and Odd
sideband harmonics in /-I inverter output voltage.



Q.4 What is third harmonic reference injection? Derive and.compare t?le-: 1rln'i:
values of fundamental output pole voltage of three-phase mv.erter, W 10. :
modulated with square wave fundamental frequency modulatlon., sinusoida
pulse-width modulation (SPWM) and SPWM with third harmonic reference
injection. [10] [CO2, CO4]

Q.5 A three-phase two-level inverter with Vae = 600V, star connected load with -
impedance of 8+j6Q at £, = 50Hz. The inverter is operated under space vector

modulation (SVM) with the switching frequency of 3.6 kHz. [10] [CO4]

() Calculate sampling time T, and corresponding step angle of SVM reference -
(A0). | |

(b) Calculate corresponding space vector magnitude, modulation index and sector

number at which reference vector will locate within the hexagon for the
instantaneous reference voltages given below:

.. Va* Vi Ve*
) 9337~ -183.8 50.6

(c) Calculate the corresponding SVM time weights (T, Ty,

To) for the magnitude
of instantaneous voltages (given in Q.5 (b) part (i) under

shaded region).
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PES-5408 - Grid Connected Converters & Systems
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1 Giving reasons by

explaining (very briefly), why
(i) Hybrid modulation offer advantageous operation for the single phase non-
isolated grid connected PV inverter. |
(ii) In case of islanded condition, the highest capacity inverter is tasked for Master,
in a Master-slave configuration of the microgrid. | .
y (il Islanding detection based on PLL scheme need to employ a fast & a slow PLL.

3 (1v) Instantaneous. power theory based grid synchronization works well only under
ideal conditions of voltages at PCC.

3 (v) 2" order generalised integrator based PLL offer parallel operational
capahilities as that with Adaptive filter based PLL with easy implementation.
Y (vi)DC bus voltage of grid connected inverters is always kept higher than the
% maxtimum grid voltage (line-line).
(vii) Current controlled Voltage Source Inverter(VSI) offer fast & flexible control
and grid coupling, vis-a-vis voltage controlled VSI.
(vii) LCL filters for GCI offer better filtering as compared to L or LC filters 1x8 ;
2 [a] The operational observations and the grid connected single phase PV inverter S
architecture type is placed in a matrix format. Fill the corresponding squares in

the matrix with ‘v"* where a match between the PV inverter and observation is
established otherwise place ‘x’.

4
s |5 |2|& "
OBSERVATIONS C——>|a |8 |5 | g 2
% = S . - =
A s @ ) 5 o - 2
& | R ?:) s | E|S|28]°
i - 0 = o o0 = O g
ElE|B|wd5|8|s]|zs
5 = O = a S 9
. o o0 = = =) a -5
o O R 2 o] > pd ==
R EERESRE AR
— > ] =2y @ k] & 2 S 3_3.
\ K] 2 & o§ & 3 3 E b=y
S | INVERTER & MODULATI s | 2|2 2858|8858
= - ON -3 E j QE-- -3 4T N = | 'a
Full Bridge with Bipolar Modulation
Full Bridge with Unipolar Modulation
Full Bridge with Hybrid Modulation
SMA H5




entify the single phase grid connected PV inverter topologies (write their
names). 2
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(c) (d

~¥ [c] Identify the constraints for the Non-Detection zones for islanding detection for
S the grid connected inverters. 2

3 [a] The three phase grid side inverter has the rms phase voltage of 220\{' and rate_d
line current of 10A(rms). The PWM switching frequency of the inverter 1s
10kHz and the DC bus voltage is 600V. Design the LCL filter which mandates

following constraints. .
b i) the peak value of the ripple current through inverter side inductor (ir;) < 30%
of the rated current. Assume triangular wave shape of the ripple.

ii) the rms value of the ripple current through grid side inductor (ir2) < 0.3% of
the rated current. _
iii) grid side inductor and capacitor of the LCL filter provide the same reactive
Ly power. 4
. [b] Given a single phase voltage source inverter with hybrid modulation. The top
) switches are switched with fundamental frequency of 50Hz and the bottom two
3 are switched with unipolar SPWM with switching frequency of f. Derive the

inductor current ripple for the LC filter in terms of DC bus voltage. 4

-4 [a} Derive the transfer function of second order adaptive filter from fundamentals.
e Use it to realize first the Generalized Integrator and later describe how it can be
N used to realize quadratic signal generator(QSG). 4



these fo.r extraction of fundaments] current component for operation of Grid
Supportive Inverter(GSI) to supply only requisite real power requirements. Use
block diagrams to explain the control of GSJ using SRF theory. 6

[b] Discuss briefly the frequency drift techniques for islanding detection of Grid
connected inverters. 2

6 [a] Explain the difference between the Grid forming and Grid Support-ive
inverters. Support your answer with suitable modulation scheme and switching
operation. Briefly discuss their roles and requirements in Master-Slave

: ) y
operation of the microgrid . . .

[b]pState the salient features of HS5 and H6 PV inverters in bullet pomtsz,
and tabulate their comparison of merits/demerits.

——=X=--
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ANALYTICAL TECHNIQUES

Tnne 3: 00 Hours Max. Marks: 40

Note: Answer Any FIVE questtons Questl
Assume sultable mlssmg data, if any

on No. 1 is Compulsory.

1 Answer aIl the questlons e [2x5]
[a] What are Mlller mdlces‘? Draw plane ( 170) plane in a cubic crystal
(CO1)

-~ structure: .
[b] Dlstrngutsh between charactertstlc and continuous radiations of X-
gays which type of X-rays 1s used for matenal characterizations.
: - (CO01)

[c].- Usmg relatlon of X-ray 1nten31ty VS absorptlon coefficient,
' ‘determlne the transmission factor of 1 mm lead screen for MoKq

and CrKq radlatlons with mass absorption coefficient values, 141
cmz/gm and'585 cm*/gm, respectrvely, for these targets and density
(CO1)

o of lead is 11. 34gm/cm ) \
.['d]. Drawing a pattern of X-ray peak Intensrty vs diffraction angle.

- Write all the 1nformat10n extracted from peak width. (CO2) -
[e] What 1s the’ dtfference ‘between IR and. FTIR‘7 Why KBr matenal is .
used as bmd?r for sample preparatlon in F TIR‘? (CO3)
- R : ‘I ,;.' S o d _\‘ : 2 ;‘ s . 1,‘ .
structure factor Assurnin0 prope‘r
jc-positions of ‘face ‘centered cubic’ cell ﬁnd out the
n nuked and unmlxed state of mtensrty

.‘ 3 ) of ‘ Jl ar e
[b] Explam the - bas;p ptmcrple and 1nstrumentat10n of X-ray Photo
_ Electrqn Sp@g,niq?xfcopy Wnte the drfferent charactenstlcs studied/
- analyzed bePS it e e M (CO3)[3]

Jac:tlonal ato‘

(COl) [3]

3, S8
SRR S
. 1

el ¥ Tt : : . A e .
. SRR b DT e 18 HS : ’ ,. ’
i Wl e Tt e ' . . :
. Qe P . ' . . . .
NN s f=e (st . . . ' . 1 :
3 b s Ve 5% . = . 3 . .
R AT it v Ny . N EE A
- . t des e . p . o
- ¢
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| 3[a] Discuss workmg and pnnmple of FTIR. Consxdera FT IR pattem of -
. any compound and show finger print and charactenstlc remons n it

~ and explam Wnte the wavenumbers of C-O C C and C=O stretches

3 (CO.)) [3]
[b]. Discuss the workmg and prmCIple of Fluorescence mrcroscope HOW
¢ itis better thar bnght ﬁeld tmcroscope? (CO‘D 3l

(g

L 2 o

3

4[a}. Discuss about second'éry electron (SE) backscattered electcon (BSE/

-_ and X-rays gjection ~ and’ their

apphcatlons 1n;- matena_l
charactenzatton for asca

nmng elettron lmcroscope (SEM)

ST (Con 3]
[b] Explain bneﬂy (1) Magnetlc force mrcroscopy(MFM) (CO4) 1. 5]

(11) Aton:uc absorption spectroscopy (AAS)

(CO3) [1.5]
S[a] Dtscuss about contact and non

" microscope . Using force — ohtance curve explain the
P g P

; cantilever and tip mteract1on with the specimen to measure adhesron
- force using AFM (CO4) [41

[b] Define Peizo sen31t1v1ty in AFM if a cantrlever travels a dlstance of’
¢ 40 nm during adhesion force measurement for a deﬂectlon of 5 Vv
: s1gnal calculate the sensitivity of petzo crystal e (COZ) [2]

6[a]. Explaln the principle, Workmg and
" gravimetric technique (TGA).

. transition with weight losses and srgmfy the transmon Process.

(CO3) [4]
GA technique,
ss change from
e the Percentage
- (CO%) 2]

apphcatlon of thermal

[b} A mixture of CaCO3 and CaO is analyzed usmg T
* TGA curve of the sample indicates that there jg. a ma

" 1453 mg to 115.4 mg between 500—900 °C. Calculat
. of CaCO; in the sample ' :

contact mode of Atomrc force .

Write any example for: muluple :
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NST504: Design and Synthesis of Nanostructures

Time: 3:00 Hours Max. Marks: 40

Note: Answer all questions
Assume suitable missing data, if any

Ql. Briefly compare the nanoparticle synthesis methods, namely
physical, chemical, and biological, and discuss the advantages and
disadvantages of these processes. [7]

Q2. How sol-gel process is different from the colloidal method? Explain -
the xerogel, aerogel and cryogel processes. Also, describe the point
of zero charge and zeta potential. [7]

Briefly discuss the Laser ablation method of production of
Which is the common laser used for the process

[6]

Q3.

nanoparticles.
and why?

Q4. Discuss chemical vapor deposition (CVD) and low-pressure
chemical vapor deposition (LPCVD) methods in detail and

compare the LPCVD with other CVDs. [10]
Q5. Write short notes on any Two of the following. [5x2=10]
(a) Bottom-up and Top-down approaches
(b) Chemical vapour and physical vapour deposition methods
(c) Ball milling method | |
(d) Sputtering method
(e) Electrospinning method
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[Note: All questions are compulsory.

Q.1 Design a computing cluster from _ Single Board Computer
' _heterogeneous computers for Intermiet of Things appl;caﬂons '

[8][CO1,4]
OR .
Design a cloud architecture for the internet of Things applications.
. : [8][C01,4]u

Q.2 Explain Process Migration with

desirable features ‘and major
~ activities of good process migration.

[81[C02,3]

Q.3 Describe Processor Thf

ashing and Load Balan
and issues in designing |

cing Approaches
oad-balancing algori‘thm$

! [8][CO3,]
Q.4 What are Paralle] Int ies? Differentiate between
Parallel  Virtya] - i '
Interface(MpPL), ~

Q.5 Explain the following:

| - 4*2=8][Cy

a. Service model-based cloud. : o
b. Deployment model based cloud
C. Graphics Processing Unit

a» B .

m ’m ‘ % m . /‘7) ’% ‘m 0\ ?’a

7
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ISY504 COMPUTER N ETWORK AND APPLICATIONS

Time: 3:00 Hours Max. Marks: 40

Note: Answer any FIVE questions.
Assume suitable missing data, if any.

Q.1[a] Define the terms static, adaptive and hierarchical routing. How does
Link state routing overcome the shortcomings of Distance Vector

- . Routing? :
[b] Compare open as closed loop congestion by giving one technique for
each . ‘ ~ (4+4=8)(CO3)

Q.2[a] The Internet uses OSPF and the interior routing protocol. Justify the

given statement.

[b] Why does the IPv6 header have fewer fields than IPv4? Or does it

(4+4=8)(CO3)

Q.3[a] Explain 'the mechanism of sending and receiving e-mails(with
attachments) and associated protocols SMTP, POP amd IMAP.
- [b] FTP uses TCP and not UDP, Justify. (6+2=8)(C0O4)

Q.4[a] Compare the UDP and TCP protocols through their header formats.
[b] What issues would be caused if a TCP/IP network using the Nagel’s

Algorithm stopped using it? (6+2=8)(CO4)

Q.5[a] Explain in detail how sliding window protocol is used for transport
layer flow, why does it differ from flow control at layer 2 ?

- [b] What is the significance of pseudo header and concept of “Port” at

the transport layer? (6+2=8)(CO4)




a
s/ &

Q.6[a] What is the Network ID, subnet mask , broadcast address, ‘First ,
Usable IP and Last Usable IP on the subnet that a . r}odfa
192.186.1.15/27 belongs to? If the given block was to be divided
among four subnets determine the First and Last Usable IP of eacle

subnet. (CO3)
[b] Show using the above network as example advantage or disadvantagee
of CIDR over Classful addressing (4+4=8)(CO5)
Q.7 Write Short notes o : 6
a] HTTP
b] DNS (4+4=8)(CO5)&
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\Eote: Attempt ALL questions.
Assume suitable missing data, if any.

Question No. 1

[2x4=8]

[a] What is need of optimization in Machine Learning? And what is exploding
gradient issue. [CO1]

[b] Consider two Al based Speaker Systems (A, B), where A speaks truth in
70% of cases, B in 50% of cases. Find the probability that they will speak

the same thing while describing a certain event? [CO2]
[c] Differentiate between Hierarchical and Partitional Clustering [CO4]
[d] What are the steps involved in a typical Reinforcement Learning
algorithm? [CO5]

Question No. 2 [4x2=8]

[a] Consider a training dataset as given in below Table, classify whether a
given car {Red, Domestic, SUV} will be stolen or not using Naive Bayes.

rco3sl
Example No. | Color  Type Origin | Stolen?
1 Red  Sports Domestic Yes
2 Red  Sports Domestic No
3 Red  Sports Domestic Yes
4 Yellow Sports Domestic No
5 Yellow Sports Imported Yes
6 Yellow SUV  Imported No
7 Yellow SUV  Imported Yes
8 Yellow SUV  Domestic No
9 Red SUV Imported No
10 Red Sports Imported Yes

[b] Suppose you are given the following positively labelled data points: {(3,
D, 3 -1), (6, 1), (6, -1)} and the following negatively labelled data
pc;ints: {(1,0), (0, 1), (0,-1), (-1, 0)}. Find the equation of the separating
hyperplane that accurately discriminates the two classes using Support
Vector Machine. [CO5]



!
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Question No. 3 [4x2=8]

la] A coin is flipped 100 times, given that there were 40 tails, find the
maximum likelithood estimate for the probability p of tail on a single toss
using Log Likelihood, and consider p as a binomial probability.  [CO2]
[b] In a Gradient Descent optimization, what is the requirement of the error
function? And if an error function is denoted as f(x) = x* — 2x3 — 1,
then determine the point which may create a problem for optimization in

Gradient Descent. [CO2Z]
Question No. 4 [4x2=8]
[a] What is over fitting in training and testing of data? And discuss how it can

be resolved? |

[b] The sea bass and salmon fishes are categorized based on length and weight

as given in below Table. Predict an unknown sample of weight 5 and length
6 using linear regression model.

| S.No. Weight Length Class
1 3 5 Sea Bass
2 7 8 Salmon
3 12 5 Sea bass
4 16 9 Salmon
) 20 8 Sea bass
6 S 6 ?

Question No. S [4x2=8]

[a] Define Agglomerative Hierarchical clustering. The. table below is an

example of a distance matrix. Obtain single linkage and complete linkage
dendrogram for the above distance matrix using the concept of
“Agglomerative Hierarchical Clustering”. {CO4]

1 2 3 4 5
1 {0
219
5 13 e}
1| 6 )e
5 111 0

[b] Four points A (1, 1), B (2, 1), C (4, 3) and D (5, 4) are lying on a 2-
dimensional X-Y plane. Group them into 2 <clusters by calculating

Euclidean distance using a K-means clustering algorithm. Show all the
intermediate centroids and clusters in each iteration. {CO4]
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IEM-502 Operations Research

Time: 3:00Hours Maximum Marks: 40

Note Answer Any Four questlons
- As$ume suitable missing data, if any.

1. Giveh the following LPP . [CO#S5]
Maximize: z=-x+2x,- X%,
Subject to: 3x, +x,—x <10; —x, +4x, +x, 26;
x, +x, <45 %,%,,%, 2 0.

and its optimal solution is given in the following table:

Cj (for =1 2 -1 0 0 0 -M
maxima) ‘
Cg| Basis X1 X2 X3 S] S2 S3 As B
0 S1 3 0 -2 1 0 -1 0 6
2 X2 0 1 1 0 0 1 0 4
0 S2 1 0 3 0 1 4 -1 10
Z; 0 2 2 0 0 2 0 8
Ci-z; -1 0 -3 0 0 -2 -M

[a]  Find the range of bs consistent with optimal feasible solution and
also obtain the new optimal solution for b3=12. @)

[b]  Find the range of c; consistent with optimal feasible solution and
also find the new optimal solution for c,=4. 3)

2. [a]  Suppose that all car owners fill up when their tanks are exactly half

' full. At the present time, an average of 7.5 customers per hour arrive at
a single-pump gas station. It takes an average of 4 minutes to service a
car. Assume that inter-arrival times and service times are both
exponential. (i) For the present situation, compute average number of
customers present in the queuing system (L) and average time a .
customer spends in the system (W). (ii) Suppose that a gas shortage -



'5.' L// his phenomenon,
occurs and panic buying takes place. To model thlsthrt)air tanks are
suppose that all car owners now purchase gas.when o less £aS
exactly three-quarters full. Since each car owner 1s now pu hg average
into the tank during each visit to the station, we-assume that the e
service time has been reduced to 3 1 3 minutes. How has panic buying

3

affected L and W? _ y f(5) EE;::) n]

i i i it f GP model form :

[b] What is goa_l( progrmmxng? er'te. the steps o ([CO#]

3. Solve the following IPP problem using Gomory algorithm.  (10) [CO#4]
Maximize: Z=2x+10x, +x,

Subject to: 5x,+2x, +x, <15; 2x, +x, +7x, < 20; x, +3x, + 2%, <25;
. All variables non-negative and integral. . .
Use following LPP optimal solution to proceed for IPP optimal solution:

' G 2 |10 1 0 0 0
Cp|Basis | xi | x2 | % | s | s2 | s3 .| B
10| x 512 1 12 1121 0 0 1152

0 2 | -1/2 1 0 (1321210 1 |0 |252
01 s3 |-13/2] © V2 1-321 0 L |52
L1z 251100557101 07s
L 1 G-Zi | 23 0 -4 -5 0 1.0 ’
4[a] Certain fixed number of homogeneous units needs to be delivered from
city 1 to city 7. The number of alternative routes is
7 by passing through five more cities denoted as city 2 to city 6. Distance
between cities in miles of all possible routes is given. Find the shortest
path by applying Dijkstra’s algorithm after drawing the. network flow
diagram. (5)[CO#4]
Cities |12 |1-3 |2-3 |2-4 125 |3-4 [35 [3-7 [46 | 5.6 [¢
Distance | 5 6 |6 |9 |4 |8 (2 |25 15
(Miles) ‘

[b] Explain the procedure of Prim’s algorithm for solvin
tree problems. .o ‘ . (5) [CO 1]

S[a] What are various elements of a queuing system? Explain Kendaly
notation for representing queing models. ' (S) [Co# 1?[

[b] What is the travelling salesman problem? How its solution does ;
different from the solution of the assignment problerm? - (5) [COS# ;s
6. Write shot notes on any two of the following topics . (2X5) [CO#z]
[a] Duality theory; [b] Kruskal’s algorithm; [c] Branch and bound algoritth

g minimum spangiy

possible to reach city

/

2222222722707 0000 %8 S
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Time: 3:00 Hours Max. Marks : 50

Note : Answer any FIVE questions. S
.. Allquestions carry equal marks. - -

~ > Assume suitable missing data, if any. .

1(a) Discuss the characteristics of different types of supplier
relationships.
- (b) An auto manufacturer sources both office supplies and

subsystems such as seats. What, if any, difference in sourcing
strategy would you recommend for the two types of products?

[5%2=10][CO1]

2(a) Identify the push/pull boundary and two processes each in
the push and pull phases.
(b) Why do you think assembly in the consumer electronics
industry is performed by third parties, whereas assembly in
the auto industry is almost never outsourced?

[6x2=10][CO2]

3(a) The flow of information has become more and more
important in supply chain management. Describe the key
impacts of information on supply chain performance in terms of
responsiveness and efficiency with reference to the logistics

industry.



¥g

(b) Do you expect aggregation of inventory at one location to be
more effective when a company such as Dell sells compyters
or when a company such as Amazon sells books? Explaln by
considering transportation and inventory costs.

[6%x2=10][CO3]

4(a) For a manufacturer that sells to many retailers, why does a

quantity flexibility contract result in less information distortion
than a buyback contract?

(b) What are some scenarios in which postponing product

differentiation across all products may not be profitable? How
can tailored postponement help in such situations?

[5x2=10][COA4]

5(a) Write a note on close-loop supply chain OR Circular
economy and its components.

(b) What are some benefits to improved sustainability of a supply
chain? : ”
[5x2=10][CO5]

uses affect the
hat factors should
g where and how big its

6(a) How do the location and size of wareho
performance of a firm such as Amazon? W
Amazon take into account when decidin
warehouses should be?

(b) Write short notes on Agile Supply Chain and the factors
influencing the agility of a supply chain. [6x2=1 0][COe6]



+ satisfaction that employees receive while on the job.
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IEM 5210 Contemporary Issues in Industrial Engineering and Management
Time 3 Hours Max. Marks: 100
Note: Assume suitable missing data, if any
Answer ALL QUESTIONS

1. ““Many innovations on technology-based approaches are well-suite.d to the
enhancement of Supply Chain Management.’’ Explain the information and

- technology applications for SCM. (Marks 10) (CO#1,2)
(or) '

Discuss the scope of latest Technology in Operations Management (Marks
10) (CO#1,2)
. .Write explanatory notes on (Marks 10) (CO#2)
(a) Management by Participation (b) Management by objectives -
- (or)

Discuss Herzberg’s two factor theory of Motivation and discuss the
managerial implications. (Marks 10) (CO#2)
Case study: I

Approximately 40 million customers visit Starbucks each week.

Customers will pay a higher price Jor a cup of coffee, compared with that in
local establishments; because Starbucks delivers consistent product and

~ Service quality to give customers-a “Starbucks Experience” that is inimitable

in the industry. The ability to set a new benchmark in product quality and
customer service has been the cornerstone of its business. Starbucks’s

excellent global reputation developed from management belief in human

capital and in treating employees as the company’s greatest asset. Jim
Donald, CEO and president of Starbucks, believes that human resources
should attend every strategic discussion concerning the company. By aligning
human resources management and delivering word-class customer service to
customers. Employees at Starbucks are expected to cooperate and work
together to meet the demands of their customers. Starbucks attracts and
retained the best and the brightest in the industry due to the high level of .

To increase employee’s
passion to deliver high level of customer service. Starbucks offers a multitude
of training options to employees so they may become coffee masters.
Starbucks has created a competitive advantage by creating a workforce that
is very knowledgeable and bassionate about what it does.



Questions ' | jOQ

iven the
3. Do you believe that Starbucks’s corporate ?UI(tuN;Zrkl;aISO)g(CO#@
organization a competitive in the industry? Explain ther coffee shops?-
4. What makes Starbucks more desirable to work than o

; ks 10
Would you prefer to work at Starbucks? Why or not? Discuss. (Mar. )
(CO#3,4)

Case study: II

orkers have been abje 0 see the connectzc:;j; l:l o JSor
their efforts to Improve quality and productivity, Nog only wqg il e
10 use the productivigy gains to Increase workeys pay, ol abl
that lid o } :
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[EM.5304 INTERNATIONAL LOGISTICS AND WAREHOUSE
: MANAGEMENT

Time: 3:00 Hours Max. Marks: 50

Note: Answer any FIVE questions.
~ All questions carry equal marks. -
Assume suitable missing data, if any.

Q.1 a) Explain the key drivers of globalization and how have they impacted

international trade? [51[CO1] -
Q.1 b) What are the risks and challenges associated with outsourcing, and how can
companies mitigate these risks? [5] [CO1]

Q.2 a) What role does technology play in managing transportation in the supply
chain, and how can it be used to enhance visibility and coordination? [5] [CO2]

Q.2 b) What are the environmental considerations that companies need to take into
account when outsourcing logistics functions to a 3PL or 4PL provider, and how
can they reduce their carbon footprint? [5] [CO2]

Q.3 a) Explain the best practices for material handling in the warehouse, and how
can companies minimize the risk of damage or loss during transportation and
storage? | ’ [5][CO3] -
Q.3 b) How can companies design and optimize their warehouse layout to
maximize space utilization, reduce inventory costs, and improve operational
efficiency? [5] [CO3]
Q.4 a) Explain the various key factors that companies need to consider when
redesigning their supply chain, and how can they balance the trade-offs between
cost, speed, and flexibility? [5] [CO4]
Q.4 b) What are the emerging trends and innovations in risk management,

including the use of artificial intelligence and machine learning to enhance risk
assessment and management? [5] [CO4] -

Q.§ a) How can companies leverage technology and data analytics to optimize
their reverse logistics operations, including visibility, efficiency, and cost-
effectiveness? [5] [CO5]



(o

- istics, includi
Q.5b) What are the emerging trends and innovations in reversello'glrsltslcié lrilfnpro%
the use of blockchain technology and other advanced solutio 151 [COS
visibility and efficiency? ;

: i ecurl
Q.6 a) How can businesses measure the effectiveness of their transport s

indi the
strategies, and explain the various key performance indicators (KPIS)[ 5??2: o %S
should track?

. Q.6 b) Discuss how wouild you set up a collaboration mechanism for the enterprises
* in a supply chain?

‘ [5] [COlt;
Q.7 Write the short notes on
a) Role of scale of logistics [5] [CO5¢&

b) Characteristics of the remanufacturing environment in reverse logistics

[5] [COSggz

¢
-
“
¢
¢
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Note: 1. QUEST[ON”NUMBER 1 IS COMPULSORY.,

Attempt and FOUR from remaining questions; assume missing data
if any.

2..-Substaritiate your-answers with 111ustrat10n and examples.

1 A five decades old company is engaged in the business [CO5][8}
of packing material for food items (manufacturing of
packing material, food processing machinery and
maintenance of machinery). It has a presence in more
than 50 countries. Discuss the following issues for this

company in context with implementing Industry 4.0 and
Smart Manufacturing:

(a) The three digital capabilities the company should
aim for.

(b) Soft and hard elements
digitization pI‘Q]CCt

(c) Blucprmt of smart arid: connected factory
" (d) Mobile and virtual accéss solutions

in justifying the

OR

A world leader beauty products company- (large and
complex) is rethinking its vision under Industry 4.0
environment as the world is on the cusp. of a digital
future full of possibilities. Discuss:

(a) How digitalization will affect its
‘Products and consumer expectations.

|9
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(b)  What are the various dimensions of
complexities for such type of business and
company. ,

"(¢) - How Industry 4.0 will leverage the supply
chain management to improve efficiency and
user experience. '

22 Whatis Industry 4.07 Discuss the design priniciples - [CO1][4]
of Industry 4.0. | " '
2b  What are drivers and enablers of the Industry 4.0?  [CO2][4]

Briefly discuss the challenges for a light
“engineering works in implementing Internet of

62

Things (1OT)
3 Justify the following statements: [CO2][8]

a) Industry 4.0 helps in reducing machine
downtime.

b) Industry 4.0 leads to improved efficiency and
productivity.

c) Industry 4.0 leads to zero defects
manufacturing. '

d) Industry 4.0 leads to development of
products that interact with the consumer

4  Discuss the various dimension of Smart [COZ‘,C05][8]
Manufacturing'at the ‘level of (a) Device, (b) *
Supervisory Control and Data Acquisition’

(SCADA), (¢) Manufacturing  Operations

Management Level (MOM) and (d) Enterprise
Level.

Also develop an integrated framework of Smart
Manufacturing,.




5a  What do you understand by Rbbot, Autonomous

5b

DR

‘.". ‘..:.,.‘,‘. o . w RUR [ " L F NN Ve e

[CO1][4)
Robot, Autonomous Mobjle Robot and Cobot.

Discuss the applications of Auton
an Automobile Welding Shop. Also briefly outline -
the physical layer, notwork layer and application
layer of the Autonomous Robot,

What is.the difference between Augmented Reality [CO3,CQ5][8]

- (AR) "and Virtual - Reality (VR)? How' ‘these "
- technologies can be used in (a)o

nsite maintenance
of plants and equipment (b) Military.

Briefly discuss the features of the AR/VR App to
be developed by an IT company for the elevator

industry to aid in maintenance and repair.

Write Brief notes on

(a) Big Data

(b) 3D Printing . -

(¢) Future of Works and Skills for Workers in
the Industry 4.0 Era ‘

(d) Industry 4.0 and Sustainability

[CO1,CO5][8]

omous Robots in [CO2,CO3][4] -
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PR e SIS S b T‘"A‘ ‘:;. STy if: n 3 ; . .'V 25
ZnsoxAssume suitable:missing:data, if:any.: SR

) .%"Q.1 Explain the AES algorithm with a neat diagram and explain the steps.

: . v (8) [CO 1]
i ~: Q2 Explain the Diffie Hellman key exchange. Use it to exchange key
g between A and B , (8) [CO 2]

Consider =353, a=3 ( 3 is primitive root of 353)

Give a brief of RSA algorithm. Choosing the two primes as p=3 and
- @=11. generate the set of public and private keys using RSA. )
o (®) [CO2]

: OR
- Explain the idea of Elliptic curve cryptography. How it is different from
- other asymmetric key algorithms? What are its vulnerability and strengths?
(8) [CO2]
Q.4 What are the criteria that a function must fulfill to be eligible for a
hash function? Explain how the message digest is created in Secure
Hash Algorithm 1 (SHA 1). (7 [CO 3]
Q.5 What is the difference between message authentication and entity
authentication? Explain with.a suitable example. What are the different -
witnesses by which a claimant must identify herself to the verifier?

(7) [CO3] ‘

- Q.6 What is the need to design a new protocol called X.509 even though the

certification authority has solved the problem of public key frand? Give a
detailed description of all the fields in the X.509 certificate. (6) [CO4]

e Q.7 State some applications of key establishment protocols. (6) [CO4]
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Note: Attempt only four questions.
All questions carry equal marks.
Assume suitable missing data, if any.

Q.1 We may be concerned that the bivariate model is 1nappropr1ate Con51der the
extended multivariate regression; -

In_wage; =

o + Btenure; + y1 BlueCollar; + 'Yz WhiteCollar; + &;

where BlueCollar and WhiteCollar are mutually exclusive dummy variables equal
to one if the individual’s occupation is classified as blue collar and white collar,
respectively. The estimation output from this regression is included below.

. gen WhiteCollar = (occupation == 1)

. gen Managerial = (occupation == 2)

- gen BlueCollar = (occupation == 3)

. reg ln_wage tenure BlueCollar WhiteCollar

Source

ss Yodf

Mumbéf of obs

MS ( . 2,231
- F(3, 22271) = 127.78
Model 187.530402 3 35.8434674 Prob > F = 8.0868
- Residual 624.686666 2,227 .288505912 R-squared = 0'1469
- Adj R-squared =
Tatal 732.217064 2,238 .328345451} Root MSE = 9;:::;
ln_wage Coef,
. Std. Err. ' PAtl [95% Conf. Intervay
tenure .82933092 ae2
.8020387 14.
. BlueCollar -.1886312 9268282 ‘: :; 0.000 .0259322 .8339782
WhiteCollar | -.3471735 8208082 -12.01 0.000 ~.2396575 -.13760648
e 1.852852 ..225‘53 82:04 :.ooo , —-40838399 -.29085072
\'.“1-"3551 1.897142




65 |

a. Give an interpretation of the estimate on tenure.

- ' interpretation of &=
b. Calculate a 90 percent confidence interval for B. Give an interpr
this interval.

) 1 [5+5+5],@
c. Test the hypothesis HO: = 0.05 on the 5 percent-level. =
Q2 - &=

a. Why do we use Durbin-Watson d Test? Write a short note on t.hls. =
b. What is the difference between ordinary least square estimators a &
generalized least square estimators?

¢. Explain the Koyck approach to Distributed-Lag Model. [5+5+5]

Q.3 Suppose that the number of traffic accidents (N) 1s a function of the numberéf:
of cars on the road (C) and the average speed of cars on the road (S). The trueg
population relationship between accidents, cars and average speed is given by: )

N=1000 +50C + 258 + ¢ » &=
where ¢ is a random error that meets all of our
of cars on the road is negatively correlate

“increased congestion associated with additional cars. The true populationg‘\\\
relationship between the number of cars and average speed is given by: &
S=80-4C +v R » a

where v is a random error that meets all of our standard assumptions. %
a. If you ran a regression with N as the dep
independent variables, what would the

coefficient for C be? Assume that y
regression.

standard assumptions. The numbersy,
d with average speed due to the _

endent variable and C and
expected value of the estj
ou include a constant t

S as the&
mated slope

€rm in your&
. If you ran a regression with N as the dependent variable and C ag the onl &
independent variable, what would the expected value of the estimated s]q Z&
coefficient for C be? Assume that you include a constant term in yolljn\ '
regression. : : (k
. Suppose that you ran a regression with avera A
Variable and number of cars on the road as the inde
forced the intercept to be zero (in other words, you do
term). Will the expected value of the estimated slope coefficient be great A\
than, equal to or less than the true population value of the slope coefficje f r
Include a written explanation and a scatter plot showing speed ag a"ﬁlnétﬁ) R
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detect it.

46

of number of cars to illustrate your answer. Assume that we always observe
positive numbers of cars and positive average speeds. [5+5+5]

Q.4 Suppose that we are interested in the relationship _between hours of weekly
exercise and resting heart rate. The more a person €Xe€rcises on average, the lower
his or her resting heart rate is. For individuals who don’t exercise at all,.males have a
lower resting heart rate on average than females. The decrease in resting heart rate
from an additional hour of exercise per week is bigger for males than females. |
a. Write down the regression model you would use to estimate the relationship
between resting heart rate, gender and weekly exercise. Resting heart rate.should }?e
your dépendent variable. Provide clear definitions of all variables you include in
your model. : ' : ' |

b. Based on the information given above, what are the expected signs for each of
your coefficients in the regression model you specified in part (a)?

c. Suppose people tend to make random mistakes when measuring their heart rgt_e.
What effects will this have on the estimation results when you run the regression

model specified in part (a)? : . [5+5+5]

Q5 . . | . B .
a. What are the theoretical and practical consequences of multicollinearity?
b. Consider that in the true model, a = 0, but that you included the constant

term in the regression. How would you expect this to affect your estimates?
' | [10+5]

Q.6 What do you understand by Hetcroscedasticity? Discuss two methods to
[5+10]
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HU-708 Gender and Technology

Time: 03:00 Hours Max. Marks: 50

Note: All questions carry equal marks.
. Answer any five questions
~_Assume suitable missing data, if any.

. Q.1 What do you mean by Gender? Discuss relevance of gender in

development of New Technology. [CO#tland 3]

Q.2 How significant is discussion on class in understanding
contemporary use of technology? Discuss. . [CO# 3]

Q.3 Discuss economic theories on Women. [CO# 2]

Q.4 How has technoiogical change affected the ideas of gender? Discuss.

[CO#2]
. Q.5 Examines how technology offers possibilities for new social
- relations and how to evaluate them at work place?

. . [ CO#2 and 3]
Q.6 Discuss concept of Gender Budgeting and its relevance. '

[CO#1and2]

Q.7 Discuss significance of Gender ih Marketing. [CO#2]
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ENES02 Water Engineering Design.

Duration: 3:00 Hours Maximum Marks: 40

Note: All questions are compulsory. Marks CO
Assume suitable missing data, if any.
Q1 ~ Design the approximate dimensions of a set of rapid "5

gravity filters for treating water required for a population

of 70,000 ; the rate of supply being 180 litres per day per

person. The filters are rated to work 6000 litres per hour

per sq m. Assume whatever data are necessary, and not
given.

Q2 Chlorine usage in the treatment of 30,000 cubic metre 4
per day is 15 kg/day. The residual after 10 min. contact

is 0.20 mg/l. Calculate the dosage in milligrams per litre
and chlorine demand of the water.

Q3 Prove that the area and overflow rates rather than the 5
detention period govern the design of a settling tank.

Q4 Explain any one of the following terms:-
(i) Water Softening,.
(ii) Clariflocculation

Q5 What is an intake structure? Enumerate the various types
of intakes and discuss in detail with diagram any one of
them. ‘

Q6 A rectangular sedimentation basin is to handle 15
million litres/day of raw water. A detention basin of
width to length ration of 1/3 is proposed to trap all
particles larger than 0.04mm in size. Assuming a relative
density of 2.85 and 20°c as the average temperature,

compute the basin dimensions. If the depth of the tank is
3.0 m, calculate the detention time.



Q7

Q7

Q8

6

iver i i ' i ber & size
Design a river intake with respect to (1) numbe
of thgen opening in the intake well; (112 size, shape &
height of the intake well; (iii) the gravity pipe for raw

water connecting the intake well and jack well. The data
supplied is :-

R.L. of river bed = 115m

R. L. of lowest water level =118m
R. L. of high flood level = 127m
R.L.Of normal water leve] = 122m
Population = 95,000 '

Average water demand = 25 Ol/head/d.

litres. Make
- Where needed. Sketch the
Coagulation cym sedj

ation tank with dimensiong.
The analysis of 5 hard

water shows the followmg
Ccompositions: . '

Free carbon dioxide

Alkalinity

- 70 m
Non-carbonate hardnesg o
Total magnesium
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Note: All questions carry equal mark,
"~ Atterpt any fue questions.

Assume suitable missing data, if any..

Q.1 (a) Define sustainable development. Why is it important and what are
. the challenges.in the field of sustainable development? Explain.
< (b) Green technology includes different aspects of technologies that
reduce the impact of humanity on the environment and establish new
ways of sustainable development. Comment. - [10][CO1]

Q.2 (a) What is the latest breakthrough in fusion technology? What are the
implications of this breakthrough in the field of green technology?

(b) What are biofuels? What are the uses of algal biofuels and why is

algae a favourite candidate for this purpose? Discuss. [10][CO4]

Q3 (a) How green -innovation is beneficial to the ecosystem? What are
. the challenges associated with green innovations? Explain.

. (b) Discuss the. various renewable energy resources and point out the

major problenis associated with their demand and supply. [10][CO4]

Q..'v4 (a) Discuss the e'r'herging green technologies for wastewater treatment

and the challenges associated with it. o ,
(b) Explain the greener approach towards reduction of pollution for

paper and pulp industry. [10][CO2]
Q5 (3) tE%'list the‘fpri_nciples of Green Chemistry. Explain any three in
(b)é];);}a.in the green initiatives being adopted in order to désign a
residential cgmplex as a self-sustainable unit. [10][CO1, CO2]

Q.6 Write short notes on

. (a) Ecological restoration
(b) G.reen product management
(c) Bioremediation

- (d) Greening the Indian transport sector [10][CO3]
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ENE 5202 Environmental Policy and Law

Time: 3 Hours Maximum Marks: 50

Note:

3.

Attempt any FIVE questions. All questions carry. equal marks.

Before enforcing any policy in a state, what are the different stages that
need to be considered by the implementing authorities. (10) [CO 3]
Write short notes on any two of the followings: ' (10) [CO 2]

(i) Economic perspective with reference to policy making

constraints
(ii) Nairobi Declaration
(iii) Direct regulation as a policy instrument

In your opinion which criterion is the most important for choosing policy

instrument in the context of your country along with a detailed

discussion about all the policy instruments’? (10) [CO 4]
(a) Critically analyse the priority activities of Agenda 21 in context of the
capital city of India (5) [CO 4]
(b) Significant contribution of the Stockholm conference on the Human
Environment (5) [CO 1]
(a) How and what penalties will you decide under different sections
violating the provisions in the EPA Act? (5) [CO 3]
(b) Highlight the importance of Sec. 19.1 & 24.5 in Air Act along with the
(5) [cO 1]

drawback of this act.
(a) Mention the year against the following enviro

(5) [CO 1]
(i)  AllIndia Elephant Preservation Act

nmental regulations:

(i)  Earth Summit
(iii) Forest (Conservation) Rules

(iv) Batteries (M&H) Rules
(v) The National Environment Tribunal Act

(b) Discuss the importance of Section 16 A with reference to CPCB under
(5) [CO 2]

water act.
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Discuss the configuration and significance of following landfill components

a) Double-liner system . S 4[882 % ﬁ;
b) Top Cover o 4[¢
Y A comrnumty of 20000 'péoélé ,genqtatés7MSW é_t— g.{r‘clte of _Q.S__;lc_g I(—:,:
© person per day. The compacted unit weight of MSW in the colleétion fruck is
500 kg/m’. If the capacity of collection truck is 15m’, how many truckloads ‘t
MSW, on average, will be unloaded at the landfill each year? 3[CO2]
3. a) Briefly discuss the challen

ges associated with composting of organic wa&
inIndia. : A[CO1]

1 4[CO1] (&
4. Estimate the ‘landﬁll area required to haﬁdle 15 year’s MSW for a town
- 100000 people. The per capi i f&
e

b) Discuss the working of a thermal WTE plant in detail.

density is S00Kg/m?, with FIVE three metre Jj

fis. Assume that 20% of
cell volume s soil used for cover, and additional 4.0 hectare land is re ui.:&
for other operations. : ‘ >

8[CO4]

5. Write short notes on : - k Q
a) Reduction at Source . . 41coz)
b) Integrated solid waste management

Element C

Dry . . ]
Mass 452 6.0 (. 437
(%)

* Find the chemical formula for the C, ;5T

. portion of deg
- find out the percentage of methane generated, OMposable, A

per kilogram of waste,
| ~ 8[Cosy
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‘Note : All questions are compulsory.

Assume sLlitable missing data, if ar;y.

1. [aJWhat are the challenges being experienced by India in implerhénting
various Carbon Capture and Storage techniques? 5 [CO4]

[b] Assume that you are an Environmental Engineer working in the city of
Gurgaon and your responsibility is to manage the Municipal Solid Waste
" (MSW) in the city which is just being dumped to the nearby non-
engineered landfill site. Suggest projects you may put up in order to better
manage the MSW and which can also eamn carbon credits for the
Municipal Corporation. 5 [CO5]

2. [a] A water treatment plant consumes one kilowatt hour of electricity for
every 3.5 kilo liter for water it treats. The plant gets its electricity from a
coal fired power plant with an emission factor of 680 kg CO2/MWh. If the
facility treats 12 million liters of water each month, how many metric tons
of carbon dioxide does it emit each year? Assume that the other emission
from water treatment plant are negligible. 5 [CO4]

[b]Explain how stratospheric Ozone remains in dynamic equilibrium of
chemical processes of formation and destruction? [5][CO1]



7 (/f L te. AIWf

3. [a] A 027 km? lined landfill contains 2.4 million tons of Was i
current level, the landfill emits 2000 metric tons of CO2 and 290 g:it:
tons of Methane per year, with traces of other compounds. Looking o i
the methane and CO; emissions, what are the total emissions per ye%
terms of CO2e? Assume methane has a GWP of 21. 5[C

[b] Owing to the population increase in India, there is an mcrea@
demand on the production of food grains. Also, the climate change 15
posing a threat to the food security. What measures have been mke[(f‘:
should be taken by the Indian Government to tackle this problem?

5 (CTG

4, [é] What are the various catalytic reactions that goes on in the atmosphere
in relation to Ozone? Briefly explain. ' 5[COH
[b] What is IPCC? What was the objective of setting up IPCC? 5 [CO“@J:

5. [a]Explain the term “Adaptation” and “Mitigation” wiith reference _to
climate change. 2 [CCH

[b] Why do you think “Carbon Capture and Storage” technique is goin&

play an important role in combating climate change in times to come?

2 [CQe
[c] Is the reduction of emissions of Carbon Dioxide (CO2) from .a’

chemical process more climatically effective than
emission of Nitrous Oxide (N20)?

2 [COs
[d]Differentiate between feedback mechanism and radiative forcing

the reduction

2[CO QQ
[e]List out the adaptation and mitigation strategies adopted by India .
order to address climate change. y

2[004&

s
¥

vy
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Note: Assume suitable missing data; if any.
Simple calculators are allowed. .
- Do all the parts of a question: together

Q1. a) A Co. X has developed a new bulb whose design specifi catlons
call for a light output of 960 lumens compared to an earlier model that_
produced only 750 lumens. The company’s data indicate that standard
deviation of light output for this type of bulb is 18.4 lumens. ;From a
sample of 20 new bulbs the testing committee found an average light
of output of 954 lumens per bulb. At a 5% significance level, lcan the
company conclude that its new bulb is producmg the spec:1ﬁed 960
lumens output. : [6 ‘marks]

b) An IT company estimated last year that 35% of potential sof’rware
buyers were planning to wait to purchase their new opening system
until an upgrade has been received. After an advertising campaign the
company surveyed 3000 people and found 950 who were still skeptical
and wanted to wait. At 5% significance level can the :company conclude
that the proportion of skeptical people had decreased. [4 marks]

Q2 a) Consider a study in which a sample of 15 people has been
observed while using toothpastes A, B, C respectively. Let us assume
that 5 of the participants have been randomly assigned to each of the
treatments and the study has provided the following data:

No. of cavities during the study period .

Observations | A B C
19 20 18 -
15 ' 25 |12
22 22 16
17 19 ' 17
19 23 |15

Total 92 109 | o178

s




. e of cavities
(1) |Is there any significant difference in the r—n_e(?)lr(l) ;/alu
by using the three toothpastes? Test at o = 0.05.

[6 marks] [1 mark]
(i) [Compute r-squared. .
. [3 marks]
b) What{ are the assumptions of OLS?
Q3 é) R

egression equations of two variables X and Y are as follows:
8X-10Y.= 64; 40X -18Y = 320, Find

(1) Regriession coefficients
(i1) Coefficient of Correlation between X and Y

(iii) If variance of X =4, find variance of Y,

[6 marks]
b) Explain the properties of a good estimator. [4 marks]
Q4. Answer the following (answer the questions in sequence)
a) What is standard norma] distribution? (! mark]
'b) What is standard estimate of error?  [I mark]
¢) What are Dependent samples? (1 mark]
d) Difference between parametric and nop-

parametric test?[] mark]

,_ ometric Mean, Harmonic
Mean? (2 marks)

f) What is Central Limit theorem? What is jts Significance?
., _ [2 marks)
8) Explain the difference between estimator, estimate and estimatjop
using examplle. - (2 marks)

2/s
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Normal Curve Areas

The entries in the body'of fhie table correspond to
the area shaded under the normal curve.
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v, degrees of freedom in numerator

. degiees of freedom in denominator
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= DSC 5406 Deep Learning :
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Note : All questions carry equal marks. Attempt any 5 questlons _
Assume suitable missing data, if any. . - 6
/ *

Q.1 What is deep learning? Explain applications .of deep learning along
with the deep learning model that is best used for that application.

[8][CO1]
Q.2 Explain YOLO algorithm with the help of an example. Explain @
advantages and disadvantages of YOLO algorithm. [8][CO4]

~

Q.3 Differentiate between Batch Gradient Descent, Stochastic Gradient ' /@
Descent and Mini batch gradient Descent. Explain significance of
pooling operation in CNN. [3][CO3] @

Q.4 Briefly explain KNN. How do you choose optimal k in KNN? Does &
KNN suffer from the curse of dimensionality? If yes then explain
why. - [8][COZ]

Q 5 [a] Describe in detail followmg performance metrics:.
[i] Accuracy .
[ii] Misclassification Rate
[iii] Sensitivity
[iv] Specificity
[v] Precision
[vi] F-Score
[b] Describe Dissimilarity Matrix with an example. Describe
" dissimilarity measure for:
[1] Nominal Attributes
[ii] Ordinal At‘tributes

ﬁ/ﬁﬁﬁ@

[6+2][CO2) Q
Q.6[a] Differentiate between GRU and LSTM.
[b] Define RNN. Explain functioning of RNN with the help of one \

example.
T : . 4+
Q.7 Explain Back Propagation with its. algorithm. Why we[ nedele[(]:?,gfl](

Propagation? [8][CO3]

>

ﬁﬂ%ﬁ%%
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C&I 502 INTELLIGENT CONTROL

Time:3:00 Hours Max. Marks :100

Note: Attempt any FIVE questions. All questions carry equal marks.
" Assume suitable missing data, if any.

Q1[a]: [a] Explain Fuzzy P, Fuzzy PI, Fuzzy PD and Fuzzy PD+I controller.
[CO2][10+10]

[b] Explain the soft computing and hard computing terms. Give some examples

of hard and soft computing. . B [COI]
Q2[a] Define 1-norm, 2-norm and co-norm of signals, vectors and matrices.
Define local Lipschitz property also. [CO1][10+10]
[b] What are the induced 1-norm, 2-norm and co-norm of the vector X and
matrix A. _ [CO1]

-9

X=|5

6

A=[2 1 4,3 7 2;5 8 3]

Q3 Derive the equations of inverted pendulum system. Explain how the fuzzy
logic controller can be implemented on inverted pendulum system using
~ fuzzy logic toolbox. Give detail steps and diagrams. [CO3] [20]

Q4 [a] Explain the multilayer feedforward neural network. Explain with
examples using mathematical calculations. - [CO4] [10+10]

[b] Explain the recurrent neural network, J ordan, Elman networks, combined
. Jordan and Elman network. Draw the neat diagrams? [CO4]

Q5 Explain the Rule list used in fuzzy logic toolbox. Take a washing machine
example and derive the rule list. Take two inputs Grease and Dirt and one

- output. U,s.e three triangle linguistic variables for inputs and output. Draw all
graphs of inputs and output neatly. Assume universe of discourse for inputs

and output. Prepare rule base table. Write complete MA
washing machine. | P TLAR p[ré%)rgin[zfgg



£2
. Base, Fuzzy
Q6 [a] Explain Pre-processing, Fuzzification, Fuzzysilr};leiﬁ Fuzzy logic
Inference Engine, Defuzzification and post proces

; [CO2] [10+10]
controller, .
o del with the
[b] Discuss the term Intelligence and also Johnson and Picton’s mode CO1]
help'of neat diagram ‘

Q7[a]A fuzzy logic controller ha
of discourse for error and ch
respectively. Universe of dis
membership functjons are
Output are NB, Z and PB. R

s inputs as error and change in error. Umvtersg
ange in error are from -5 to 5 and -2 to
course for output is from -10 to 1.0. All the
triangular. Linguistic variables for mputs and
ule base is shown in table-1. 10+10 [CO2]
Table-1: Rule Base

Error Changc in error Output
N8B T NB NB
$T NB
WT*
W*W
-%%%

PB Z PB

- NB PB Z
; Z PB PB
. PB PB PB

Use Centre of area me

thod to calculate cris
E(t) and rate of chg

P control signals u(t) when the error
nge of error CE(t) ha :

ve the following values.

athematical model; g of Separately exciteq D
mentation of fuzzy ¢ C motor,

ontrol on it, Dray Neat diagramg.

[Co2)

&
e—
e
e
e
e
=
e
=
(-
&=
S
&
A
N
\
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C&I-504 PROCESS CONTROL
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. Note: Question No. 1 is compulsory. Answer ANY four questions from remaining.
Write your Roll number on question paper.; . .. B : ,

. . Assume suitable missing data, ifany. - -~

1 Answer the following questions in brief. s R
: , [a] Sketch an approximate unit step response of the following first order process with and
Tl g —without ti e delay element..-— e "
e B g S ey e HET SR U
W TR ;4"-{b}Whai_ﬁzgé\éﬁﬁ'erCQ_c%bem_g@  split range control and selective control? B
T e ‘?F‘\khat“?_.\th.econdi' fion.for effective Qpp’ia*’c_ionp“bfs:qsga\lge_coﬁtrg_-_str,gtegy‘;lpiprocess'-‘--.
AR L ——Control?t =\ | T LI ML A o G Wt = + .
8 . [d] If the transfer function of a liquid level process is; h(s)/q(s)= 0.75/2500s+1, Assuming

L= st 3000_sec.if the inflow valve is suddenly
opened to allow a flow rate of 0.8 m3/sec &'+ - :
[e] Write input and out relation of a Proportional Derivative and Proportional Integral
- controller and state the effect of variations in derivative time and integral time on process
dynamics. ’ CTe e
[f] In a Jacketed Stirred Tank heater, identify the input and output variables.
[g] Give one example of multi variable process and identify input and out variables.

[h] What are the values of pressure for fully closed and fully open position of a fail open
(1x8)

i an_empty tank i.e. h(0)=0. find the Jevel h after

valve?

2. [a] Draw a schematic and also a block diagram for a pneumatic PD controller and explain its
~ operation to control the pressure. Derive transfer function of the controller pc(s)/e(s).
Define all notations used ~ in deriving transfer function.
i, : “4)
[b] Consider the process described by the following transfer function
g(s) =1/s*+4s%+s-6 .

Use the Routh method to find the range of PI controller bafémeters. (Ke,t,) for which
the glosed-loop system is stable. - _ - @ @)

3. [a] What is the ratio control? Give few applicatioﬁs of ratio control. Explain with hei.p..o"fA neat
Process Insu'umeqtation diagram.and block diagram different approaches for implementing
ratio control. Why indirect ratio control is preferred over direct ratio control? ’

[b] Qpnsidef the following first order lplus time delay ﬁrocess |

: -s
G s 100e
(S) 100s+1

For a unit step change in the set pofnt determine closed 1 \ i
: oop step response of this process
using P only control based on Ziegler Nichols cl ( illati i
 responss beravion gl closed loop oscillations method. Sketch the z‘ltr;u:
Y 4. A 7. . . . i d
~wiilt1(:irxz%5altai2knls .fefi_by an input flow rate Fi(t), and a steady rate of liquid (constant density)
el s 1 ;?mta}ned b)f the congtant speed pump at the tank outlet with flow rate FO. The
iona grca Is 2.5 m". The incoming flow rate fluctuates around its nominal




. in the tank

f 1'6 m3/hr 3 and tﬁe e

‘teady-state value m a smusmdal fashlo,l w1th a max1mum d'Vlathﬂ 0
: ﬁ'equency Of the SmUSOldal ﬂuctuatlon is' noted by co ‘ . _
the mathematlcal model for the change m helght of llquld leve

by 1If there is stea"‘

vc Sy in F 1gure'1 that shows the combination of a cascade control.
oo roller designed to coutiteract the dlsturbance d For thlS bBck dxagram'
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Note: Question No. 1 is compulsory N .
Answer any Four questions from the remaining 6 questions
All parts of must be attempted at same place.. N
Assume suitable value for missing data (if any) by giving
suitable reasons.

1 [a] The pass band and stop band frequency are same for [COl]
(i) Elliptic LPF
(ii) Chebishev LPF

(iii) Butterworth LPF
(iv) Brick wall LPF ‘
[b] For a maximally flat LPF the pass band frequency w; and the 3-db frequency
arerelated by oveveiinniiiiiinn [CO4]
{c] Write down the transfer function of a third order all pass filter [CO1]
[d] The Miller’s integrator is a non-inverting integrator (True/False) [C03]
fe] Give a passive realization of the following bilinear transfer function [CO1]
1(sCR-1)
2(sCR+1)

U] The cutoff frequency, pole quality factor and gain(s) in a KHN filter
are independently controllable (True/F alse) [CO3]

[g] The Tow-Thomas filter is a third order filter (True/false) [CO3]

[h] In a Sallen and Key filter the maximum value of gain achievable,
when the frequency setting resistors and capacitors have identical
values and pole quality factor =0.5 s givenby............... [CO2]

(] The maximum value of the pole quality factor for real axis poles in a
second order filter is equal to

............ CO]]
[K] Draw the op-amp based circuit of | :
resistor, a frequency dependent negative

[1X10]

2[a] List out all the reasons d 1
. ue to Ing trans
function can’t be realized S fouowmg )

[CO1][04]

SN
\/R



356 4+ 252 - 0.85 + 1

s5+ 255" = 1252 4+ (14 3.90)s + 0.6

[b] The normalized components of an active filter were computed to be
Ry = 1243, Ro=R3 = 1.677, Ry = 6.888 and C; = C2= (.765; the
amplifier gain is required to be K = 1.93. The normalizing frequency

is fu = 360kHz. Choose the impedance levels such that the filter can

be built with C = 0.05nI" capacitors. Determine the remaining

elements of the circuit including the final gain of the amplifier.
[CO1] [06]

3 Determine the center frequency, gain at the center frequency and. the
bandwidth of the bandpass filter circuit shown below. [CO2][10]

SnF

+

v |
I 1 ;\Q/(\(I) i Vo
) snfF .
14002

4 It is required to design a filter with the following specifications:
Omax = 0.5dB, amin = 15dB, wp, = 10001/s, ws = 2000r/s. The filter must

have maximally flat magnitude response. Determine the order of the
filter and give an RC active realization of the same. [CO4][10]

5[a] Find a maximally flat approximation for the highpass filter
characterized by the following specifications: omin = 15dB, Gmax =
3dB, f; = 1000 Hz, f; = 500Hz. [CO4][05]

[b] Find the maximally flat approximation for the following bandpass
specifications: tmux = 3dB, amin=20dB, f,= 1500Hz-1000Hz, f;; = 0-
275Hz, fi, = 2000Hz-c, [CO4][05]

6 Write down the equations necessary for operational simulation of the

ladder given below and therefrom develop a leapfrog structure. Also
give an op-amp RC realization of the same. [COs5][10])



Ry

7 Determine the transfer function 224 for the circuit shown below. You

¢!
may directly use the result(s) from some previously known prototype

circuits. [CO3][10]

APPENDIX

The following table contains the co-efficients of the Butterworth polynomial

corresponding to the Butterworth transfer function of an all pole filter having
the -3dB frequency of 1.

Denominator coefficients for potynomials of the form S+ ags™ + ans™ +

............. +a|s+a(',
1 1
2 1 1.414
3 1 2.000 | 2.000
4 1 2.613 | 3414 | 2.613
5 1 3236 | 5.236 | 5.236 | 3.236
6 1 3.864 | 7.464 | 9.142 | 7.464 | 3.864
7 1 4.494 | 10.098 | 14.592 | 14.592 | 10.098 | 4.494
8 1 5.126 | 13.137 | 21.846 | 25.688 | 21.846 | 13.137 | 5.126
9 1 5.759 | 16.582 | 31.163 | 41.986 | 41.986 | 31.163 | 16.582 | 5.759
10 1 6.392 | 20.432 | 42.802 | 64.882 | 74.233 | 64.882 | 42.802 | 20.432 | 6.392
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; Note .All questions carry- equal r‘nark& Answer any 5 Questlons
g “ Assume suitable missing: data if any.”

Q.1 (a) What are the different approaches by which mterference can be
compensated, explain each. ! [4][CO1]

(b) A metallic strain gauge of reslstance 120Q2 and gauge factor 2.0,
0=5%103 Q/Q/°C, p=1x1073 m/m/°C is bonded to a beam, which is
subjected to a strain of 200p -and a temperature variation of 10°C.
Determine the gauge factor and chatllnge in resistance due to o and B, also

determine the temperature interfering output voltages for a power supply
voltage of 12.0 V in the Wheatstone ‘l‘eridge circuit. [4][CO1]

l

Q.2 In the tea industry, the drying df the fermented tea is carried out in
drying machines. The extent of drying level of the tea is determined by

the heat transfer mechanism of the dryer. Rough Set Theory was applied

to develop rules to ascertain which variable mostly correlates the level of ﬂs’)
drying and their ranges. Followmg\ Table shows conditions that were
summarized after taking readings of inlet air temperature (°C), feed rate

of tea (number of trays/15. min), and dryer outlet temperature (°C) at
Chinnamara Tea Estate, India. Determine the coefficients of Strength,
Certainity factor and Coverage factor for each decision of the table

shown. a [8][CO2]
Tea Dryer Data T
~Inlet Feed Rate ! “Outlet

Temperature Range | - Temperature Drying Nos. of
Cases  "Range (°C) (Trays/15min)|  Range (°C) Status  Reading
1 85-90 35 . 6570  Normal 20
2 90100 510 6570  :Notmal 25
3 100-115 a5 | 65-70 Nornual 14
4 100-115 35 | 6570 Over 12
5 90-100 3-5 l 60-65 Over 22
6 85-90 1015 | 70-80  ‘Under 21
7 85-90 . 5-10 | 65-70 Under 25




g8

Q.3 (a) The temperature compensating bridge shown in Figure below has
a temperature sensitivity of 8 mV/°C and produces. an output yoltage of
100 mV (full scale)/volt bridge excitation. The bridge excitation Ycz ig
6.0 V when the circuit excitation is 8 V. The temperature compensation 13
accomplished by the PTC sensor with resistance at 25°C is 2.5 kQ) and
the temperature coefficient of resistance is given

_ Uag . o V.
by o = o AT) where ais is the 0.077 Q/°C I
and AT is the change in temperature of the sensor (K). % '

- Py g
Take bridge resistance as 5.6 kQ). s
Determine z .
1. The shunting resistance R, , f
2. The required and actual excitation voltages 2t 27°C. AL

[4][CO2]
(b) Determine the magnitude of the complex number 5+j10 by
CORDIC computation. ’ [4][CO2]

" Q.4 (a) The signal frequency of the rotational sensor is measured by a

microcontroller by reference frequency method using a clock of 10 MHz,
Determine the minimum number of input cycle that can be used to
measure the frequency with a 12-bit resolution if the sensor produces a
signal of frequency 1-5 kHz. [4]1[CO2]

(b) List basic modules of IEEE 1451 standard and explain about
STIM in detail.

| . , [41[CO4]
Q.5 (a) A thermistor with Ro=5 kQ) at 25°C and B=3000 K is linearized
over a temperature range of —20°C to 100°C by shunting with a resistor
of optimal value R as shown in figure below. The paraliel combination

. (R{[R) is connected to branch-1 of an unbalanced Wheatstone bridge with

a supply voltage of 5.0 V. The resistors of the other three branches are
made equal to (Ro||R). The output voltage of the bridge is the linearized
response of the thermistor. :
Ana}yze the performance of the linearization methods using three
equidistant temperature points: —20°C, 40°C and 100°C, [4][CO3] '
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(b)- A 12-bit counter-type nonlinear ADC is con:ﬁgured with an
EPROM where data for five different characteristic equations are stored.
Determine the EPROM address format and EPROM size. [4][CO3]

Q.6 (a) Kindly show how is the sensitivity and per unit sensitivity of

- positive coefficient resistive sensor is affected by shunting with a

constant resistance. [4}1CO3)

(b) Explain working of Nenlinear Successive Approximation A3,

| [41{CO3]

Q.7 Write short note on:

(a) Types of learning in Neural Netw - :

(b What . . ork. , [4][CO2)
) What is loading effect and how it can bere

: . duced in ca
output and in case of current output se of voltage

" [4][CO1]
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. 3
QL. (n) What afe different models of Distributed system.
(b) What ate the design principles that should be followed
 for désigning DS with better perfotmarice and fault .
. tolerating quality? '

(c) What are the issues in desigining reliable DS.7
' : | [2, 3,3

'Q.2'._(a) Differentiate remote p'l'ocedure call from conventjonal
" procedure call with help of an example. Also explain in
detail parameter passing and stub generation.

(b) Describe the following in coniext of communication

(i) Message oriented transient cormmunication

techniques, P :

(i) Message oriented persistent communication

" techniques. o ' ’

(iii) Two level naming of process. -

(iv) Role of binding agent in server binding. e
PN o - 4y
Q.3 (a) Explain the steps of DOS for memory reference for ol
- distributed shared memory(DSM). . . '

. (b) Name different consistency madels in Distributed
~ Shared Memory and éxplain any three.

- (C)Bxplain the protocol for data locating irl replicated
migrating blocks (centralized approach) including the
block table contents:+ ¥- :

‘ [2,33]

P
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. : ical
" Q.4 () -Write the Lamport algrithm for 1mplemer;tm\gNL°£ -
- clock explaining its step with suitable examp ;- egtion
its drawback? Explain a model for clock synchro
that overcomes these drawbacks.

(b) Explain the steps of token passirig approach for entler.lng_
in to ctritical section [CS] with the h_elp of an examp e:
Five processes (P1, P2, P3, P4, PS) are grouped in ring,
Process P2 is in CS and P1, P4 are waiting to enter CS.
Also estimate the waiting time for these processes to
~ enter CS. What happens when token is lost? 4]
_ : ,
"~ Q.5(a) " Explain the method used for determining following
factors to design Load Balancing algorithm
(i) Load estimation of a node
(ii) Process transfer policy ( double threshold) -
(iii) Location Policy(Bidding)
(iv) State information exchange policy
(b) What are different activities that are performed for pre-

emptive process migration? Discuss mechanism for
address transfer and message forwarding,

2 4,4
Q.6 () What are the different methods to create server initia_te,:d
' replicas? Give a protocol explaining steps with suitable
examples, '

(b) Discuss the different ways to Propagate updated
contents to relevant replica server? =

(¢)  Describe the purpose and working of Quorum
protocol with suitable examples,

- QT Write short notes on any:-two from f°“°Wings~ [2,3,3)
7 (i) Casestudy of RPC _ '
(ii) Cache Coherence, .
- (iii) File Sharing semantics wit case stug
- (iv) Multicast or group Communicatiop, yof DCE

(o

e
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Time: 3:00 Hours ' ' Max. Marks: 40 |
more: Answer any five questions. Assume suitable missing data, if any. : — l

Q.No. 1

A. Explain modelling and measurement in context of computer
networks and also discuss network coding techniques with

example.’ - [4] [CO#2]

B. What is the need of overlay network? Expiain Resilient Overlay

Networks (RON) with conceptual design. ' [4][CO#4]
Q.No. 2

A. Why RSVP is used in networking? Does RSVP reservation

“protocol aliow retaining the reserved path by the host for later
use? Explain. = [4][CO#2]

B. What-is sessioh initiation protocol (SIP)? How it works in VoIP
protocol? And also explain difference between SIP and VolIP. -
- [4][CO#2]

Q.No.3

A.'What_are.the.vario
and Embedded Markov

us network traffic modelling ?.Exﬁlain Markov
Models and Poisson Distribution Model.
' . [4][cO#Z]

B. What are the different issues in 4G mobile networks? How:?t is
different from other emerging networks type? Explain in detail. .
: - PR S 41[C0#3]

- op

'.Q.NO. 4 o ' . ‘ ) ' . _ 17
. A. What are the - different types of TCP for conges’?gg control?
P Tahoe with TCP Reno and How vegas 1S

Compare TCP 12 0 3 : | : . [4][C0#1] |

" different from TCP Tahoe/Reno? *
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ﬁ. I:;xpiain following With. suifable éxémple ‘, PR [4] [CO#2].
. i VoIP o
ii. ~ MAC Protocol

Q.No. 5 » , )
A. Explain Multi cast flow and congestion control and also explain

working of Adhoc on demand distance vector (AODV) routing
protocol with suitable example. [4][CO#3] .

 B/Whatis the difference between Slow Start "Algorithm and
Congestion Avoidance Algorithm? Explain the working of both
algorithms with suitable example. [4][CO#1]

Q.No.6 _
A. What is the role of Traffic Policing and Traffic Shaping in

computer networks? -What are the types of scheduling to
improve quality of service (Qo0S)?. - [4][CO#1]

B. What is web caching? Explain its working with suitable example. .
[4][CO#4]

Q.No.7 Explain challenges and issues in the following

i. Online Social Networks(OSN) and P2P ' [4] [CO#5]
Wireless Sensor Networks -.Cross layer sensor data

ii.
~  dissemination - [4][C(')#5].
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Q1. Answer the following questions briefly: : =
a) How do digital fonts impact the design and layout of multimedia

applications? _ - [_COl]
b) Describe a modern computer system's architecture and explain its key -
components' function. [CO1]

¢) In what ways does the Quality of Service (QoS) architecture play a crucial
role in upholding the dependable and efficient dissemination of multimedia

. content, while concurrently ensuring the maintenance of its quality?

' [CO5]

d) Justify, what you mean by securing multimedia applications? [CO1]
e) What are the various obstacles that may arise while attempting to guarantee
accessibility in multimedia applications, and what strategies can be
employed to overcome these impediments? [CO6] [2+2+2+2+2=10]

Q2. a) Explain the concepts of sampling and quantization in the context of audio
and speech data. [CO2](4)

b) Describe the techniques used for low-bit rate speech compression, and
. explain how they are used to reduce the size of speech data. [CO3](3)

¢) An audio recording has a bit rate of 128 kbps and a sampling rate of 44.1 kHz.

What is the maximum duration of the 1'eéording that can be stored on a 16 GB

. flash drive? [CO3)(3) -

Q3. a) Explain the digital model of speech production, and describe how it is

used in speech analysis and synthesis using examples. [CO3]4)
b) A speech signal has a bandwidth of 4 kHz and is sampled at a rate of 8 kHz. -
What is the minimum number of bits required to quantize each sample without
introducing significant quantization noise? [COS5](3)

¢) What are some of the challenges associated with integrating multimedia .
content .into web applications, and how' can they be addressed? Discuss the

impo'r_tancq: of optimizing multimedia content for web delivery, and describe the
- techniques used to achieve this. [CO6](3)
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Q4. a) How does the choice of colour ﬁodel affect the quality anfl) accureg:}cl) Z]f(z;r;
image or video and explain how they are used to represent colour? [ ®
b) Describe the different image compression techniques and file formaitcs: (1;34&1*,(3)
multimedia applications. . o .

¢) When integrating multimedia content into web applications, what are some

strategies that can be used to ensure optimal loading times and playbacl;
performance for wusers with different internet speeds and devices!

: _ [CO5,6](3)
Q5.a) Explain the concept of non-linear storytelling in multimedia and
hypermedia ‘communication. How can this approach be used to engage and
motivate audiences, and what are some examples of successful applications of
this technique? -

[CO4,5](4)
b) What are some of the ethical and legal considerations that should be taken into
account when creatin '

[CO5](3)

ards are used in multimedia and hypermedia

communication, and how do they facilitate interoperability between different

. Systems and applications? : : ' [CO6] (3)
Q6.a) Describe the different

types of multimedia and hyp
. Systems, and explain how they can be used to optimize content
. ‘experience.

b) Explain the concept of interactivity in hypermedia communication,
can be used to enhance user engage

ment and learning outcomes.
. ©) A video has a resolution of 1920 x 1080 pixels, and a frame rate of 3
per second. What is the total data rate of th

e video in bits per second?

ermedia delivery
delivery and user
[C04](4)
and how it
[CO4] A3)
0 frames-

[CO5)3)
Q7. Write a short note on:
a) Multimedia Distributed Processing Model. . [CO1](2)
: b) Multimedia Security. _ [CO2](2)
~ ¢)lmage Acquisition and representation. [CO3](2)
d) Image Compression and File Formats C03](2) ‘
e) 2D Graphics. [CO 4](2), .
END
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Note: All questions are compulsory.
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. .. Assume suitable missing data, if any.
Q1. Answer any four questions in short: [8][CO1,2]
a) What is denial of service attack? '

'b) What is masquerade? Which principle of security is breached

because of it?

.¢c) How can Caeser cipher be cracked? .
d) Generate cipher text for the plain text “Security is important” using

Rail Fence technique.
e) Distinguish between a substitution and transposition cipher. - -

Q2. a) Alice and Bob want to establish a secret key using the Diffie-

Hellman key exchange protocol. Assuming the values as n=11, g=5,
x=2 and y=3, find the values of A, B and the secret key. [2][CO3]

(b) What is the idea behind man-in-the-middle attack? [2][CO3]
{(c) How is SHTTP different from SSL? : - [2]ICO4]
(d) What is the purpose of the SSL alert protocol? [2][CO4]

Q3. ) Differentiate between MDS and SHA-1 algorithm.  [4][CO3]

(b) How does HMAC works? Discuss some of the disadvantages of

HMAC. T [4][CO4]
Q4 ‘a) When is a Demllltarlzed Zone requ1red‘7 How is it 1mplemented‘7
Discuss the related challenges. [6][COS]

- (b) What are the benefits of remote access VPNs? [2][CO5]
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‘:; Q5. Define the following terms (any four):

a) PGP
b) Spoofing |
¢) Vernam Cipher

d) Feistel cipher
e) WAP
END

[8][CO1,2,5]
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Q.No. 1 '

A) What is Hidden node problem? How hidden and exposed node problem

- can be avoided? And also explain the MAG Trame formatof 1EEE-802: 1t
0 ® T \ xS [4][CO#2]

- B) Show the various subsystems of the Cellular system architecture.
Differentiate between BSC and MSC. Explain the working of Mobile call
termination and Mobile call originationina cellular system. [4][CO#1]

Q.No. 2

A) If a particular cellular system has a total bandwidth of 66 MHz and if the
telephone system uses two 50 KHz simplex channels to provide full duplex
voice and control channels, Compute the number of channels per cell if
N=7 and N=12. If 1 MHz of the allocated spectrum is dedicated to control

_channels, determine an equitable distribution of control channels and
voice channels in each cell for each of the two systems. ;
(N is number of cells per cluster) - [4][CO#3]

B) What is Mobile 1P? Explain Packet‘ﬂow in mobile IP, if two nodes
communicate and both are in foreign networks. What additional routes do
packets take if reverse tunnelling is required? [4][CO#4]

Q.No. 3

A) What is difference between care of address (CoA) and co-located CoA?
Describe the registration of a visiting Mobile node (MN) on handover.
' [4][CO#4]

B) How frequency reuse Distance D =V t3N) xR is calculated? Explain. Given
. the minimum distance between two cochannels D=81 meters, and Radius
of a cell R =3 meters, find the reuse factor of the network. [4)[CO#3]



A) What is Bluetooth? Describe the general format of packet and p}ilc:r?ctl
" header in Bluetooth technology. And also Sketch the PI‘O'C.OCO1 StaCCO#Z]
describe its various layers briefly. : (411 .

Q.No. 4

B) Draw a flow chart for route maintenance in TORA and explain the FOUte
creation and route maintenance by using TORA assuming that at time t
Jink fails between node G and node H. For following network.

[4][CO#5]
Source Destination
Q.No. 5 : R
A) What is WAP? Discuss the components of the wireless application protocol
(WAP) architecture. ’ . _ -~ [4][CO#4]

B) Explain the Dynamic Source Routing (DSR) protocol with example and
differentiate it with ad-hoc on demand distance vector routing (AODV).

4 [CO#S]
-Q_.No. 6 . o
* A) What are-the Data management issues in mobile computing?- How 'Data
Management is done in Mobile:=Computing? Explain. g (4] [CC#S] '

B) What kind of problems may arise if TCP is implemented over wireless
Networks? Explain and also discuss different approaches for TCP

improvement. [4](CO#4)
Q.No. 7 - Write short notes on the following (Answer All parts) 4X 2=08 !
“a) CSMA/CA with RTS/CTS . :* - .. - . ~ . (Co#2]
b) PLCP in FHSS and DSSS mode. ' [CO#3)
c) Authenti_c'a:ti;n'& access in GSM. [CO#1)
~ d) Power management in DCF mode. [COi5)
{
¢
{
(
(l
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Note : Answer any five questions.
All questions carry equal marks.

Assume:suitable missing data, if any. .

Q.1 a) Design a research study to investigate the genetic variation of a
particular trait in a population. ‘

b) Compare and contrast the impact of point mutations and
' chromosomal abnormalities on genetic variation... -

[4+4][CO# BIO-502.1]

Q.2 Analyze the strengths and limitations of using predictive tools in
‘biological sequence analysis and Characterization and suggest

alternative approaches or complementary methods to enhance
accuracy and reliability.

[8][CO# B10-502.2]

Q.3 Evaluate the impact of genotype and phenotype mapping on
biomedical research and healthcare, discussing both the benefi
potential ethical considerations, -and

research is needed. ’ |

. ts and
identify areas where further

[8][CO# BIO-502.3]

‘Page 1 of 2



Q4

Q.5

. of” drug response in a specific p0pulat10n and describe the

A9-A

Use genotype and phenotype mapping to 1nvest1gate a specific
genetic d:sorder such as cystic fibrosis or Huntington's disease, and |
describe how mapping techniques canbe used to identify the
specific genetic variants responsible for the disease phenotype.
Additionally, suggest potent1al strategies for managing and treating
inherited dlseases based on an understanding of genotype and

‘phenotype mappmg, such as gene therapy or targeted drug

development.

(8][CO# BIO_-502.3]

a) Descnbe the main types of machine learning algorithms,

1ncludmg supervised, unsupervised, and reinforcement. learning, and
give an'example of how each is used in real-world applications.

b) Bneﬂy discuss the 1mp01t'mce of data preproces ssing and feature

engmeermg in machine 1eammg and how these techmques can
improve the accuracy and reliability of a model.

[4+4][c0# BIO-502. 4]

De31gn a pha:macogenomxcs study to mvest1gate the genetic basis

experimental desngn, 'sample collection and analysrs methods and
expected outcomes.

 [8][CO# BIO-502.5)

) Pag'e'z of 2
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BIO 504 High throughput Structural Biology

. Time: 03:00_ Hours ) Max. Marks: 45

te :;;.P'Iease provnde su1table dlagram/flowchart wherever'
appllcable
JAssuyme su1table mlssmg data |f any

Q1 a) Deﬁne the followmg terms and dlfferentlate them [144] [CO# BIO504. 11
1) Cell and Organelle,
2) Atoms and Molecules,
3) Gene and Genome,
4) Amino acids and Proteins.

b) What do you understand by local and global optimization?
Discuss their advantages and disadvantages. . [4][CO# BIOS04.4)

c) Differentiate between light and electron MICroSCOPE. [2][CO# BIO5042] '

Q2 a) Describe structural biology and its need. How structural biology

has played a key role in understanding of biomolecules? Comment
upon its historical development and progression. [4][CO# B10504.1]

b) What is circular dichroism (CD) spectroscopy? Describe the
working principle of CD. List its applications. - jicosBrose43)

c) Explain how a right-handed circularly polarized light beam can be
obtained from two linearly polarized light beams. [2](CO#BIOS504.3)



| el 8
Q.3 =2) What are various constituents of DNA? Explain various Ztruc’;ur;&— <
forms of DNA. Differentiate these forms A-DNA, B-DNA, an

DNA IICOH BioS04. L

b) Differentiate between crystalline and amorphous structure o&
" proteins ' (2][COH# Bio504.2]

c) What is mass spectroscopy? Describe its working principle,
components and their functions, design and construct. [4][CO# 310594:1(____’ :"‘

- Q.4 &) Three-dimensional structure analysis is important for understandin@
the functions of proteins at molecular level. What are various
methods available for analysis of protein structures? [51|c0#moso4.F—:

b) What are basic models involved in protein structure predictior-\R
Discuss comparative modelling in detail. - [51[CO#B10504.5]

Q.5 a) Optical density of a 500 bp long 1 ml DNA solution was found tc; ]
be-0.052. How many DNA molecules are present in the solution@

. (Given 1 base pair = 650 Dalton or 650g/mol, Optical density of 1
OD corresponds to 50 pg DNA/ml]. o [25] [CO#B10504 0]

b) Define surface plasmon resonance and its com

icati ponents, working, a&
applications. .

[2.5][CO#BI10504.3
or §
d

a) SEM, b) XRD 5] lCO#Bldsoj\;\\
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BIO5308 - Immunoinformatics
Max.Marks: 50 . Time: 3 Hours
Note: Part A is compulsory. (20 marks) |

Part B: Attempt any 6 questions (30 marks)
Assume suitable missing data, if any.

PART A (Compulsery section)

1. Write short notes on the following : (3x4=12 marks) - CO#3,5 '
-a. QSAR s
b. SVM and its applications
¢, HLA haplotype classification

© 2. Explain how diversity’ in antigen binding site” of antibody is
generated? How is membrane-bound IgM generated and what.
role does it play in B cell receptor constitution? Explain the

molecular mechanism of antigen mediated class switching.(8
marks) CO#1,2

. PART B .
(Attempt any 6 questions, each carries equal marks)

3. Describe how Tap deficiency may result in_higher frequency of
cross presentation of antigens by MHC? What are haptens and
what are the considerations for development of suitable carriers?

CO#1,4

4. Describe how B cell and T cell epitope prediction me_'chenism
differs from MHC epitope prediction? Discuss any 2 epitope



| lo¥ .
prediction tools in details with special focus on their advantages
and shortcomings. :

CO#1,5

. Describe the possible causes and thefapy of autoimmune
dieorders: Explain how pernicious anaemia and haemolytic
anaemia differ at the level of molecular targeting. Co#2

. What is chronic graft rejecton? Differentiate between Type Il"and
Type IV hypersensitivity. Describe the properties of cytokines and
~ how do they impact the immune system? - CO#2,5

. Differentiate between classical and alternative complemerit
fixation pathways. How are subunit or recombinant vaccines
different from heat inactivated vaccines like in the case of Polio?

CO#2,5

. Give a comparative account of how ITAM phosphorylation is a key
event in both B and T celi signalling (draw suitable schematic
diagrams). Explain the role of CTLA 4 and CD28in T
regulation. What are T dependent and T independen
CO#4 o

cell activity
t antigens?

. Computational epitope design and vaccine prediction can be
useful in decreasing the experimental time. Discyss with a case
study. What are artificial neural networks and how are they
beneficial in vaccinology? CO#4,5
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BIO 5402 ADVANCED GENETIC ENGINEERING

Time: 3:00 Hours Max. Marks: 40

Note: Answer any 5 questions.
All questions carry equal marks.
Assume suitable missing data, if any.

Q.1. Certain gene expression is extremely poor for transfection. In order to avoid
such situation and viral mediated gene transfer is advisable. Describe the vi-
ral mediated gene delivery and how would you get the virus with gene of
interest. How would we achieve the viral MOI, PFU and CFU‘?

' [08][CO1]

Q 2 Explain the different physical and chemical based strategies of gene cloning.
Describe any one expression vector containing a promoter of bacterial origin

[08][CO2]

Q.3 With the help of given arbitrary sequence (i) prepare atleast two sets of primers

" and load EcoRI, BamHI, Xhol, HindIII, Xbal, Smal in the primers together
with Tm of each primer: '
5’CTCAGACTAGCATGGACCGAGCAGCAACAATTCACGAT-

TAAC’ITAGCCGATTGCTAATACTAGCTTACGTTACGACATGAAC :
TAATACGCCGGATCGATCGACTAACATTC3 How would you ana-

lyze PCR curve and describe the limiting factors of PCR and primer design-
ing per se. (ii) Describe the usage of master mix and why do we need differ-
ent Taq polymerases? (iii) Define “HOT start, nested PCR and non- specific

- PCR” (iv) Why do we need semi-quantitative PCR? Define this with picto-
rial representation. :

[08][CO3]




Q.4

Q.5

Q.6

Q.7

be the role of TBP, TFBE, TATA and

ene architecture and descri .
ts are important for eukaryotic gene

Draw neat g
is-acting elemen

CAAT boxes. How ¢ . .
expression? How would you validate the TFBE using an antl

coding sequence and describe the importance of 3° UTR?
[08][CO4]

Explain any two of the following DNA-protein interaction techniques.

i. Y east-two-hyridization (Y2H)

_ii. Shotgun sequencing

iji. DNasel foot printing assay
iv. Fluorescence resonance energy transfer (F RET) [08][CO4]

Explain the protocol of RNA extraction with composition and function of

buffers. Explain the role of Northern hybridisaticn with different steps.

[08][CO4] -

What are the tools of recombinant DNA technclogy? Explain the working
protocol and application of recombinant DNA technology with an appropri-
ate diagram. Briefly discuss the role of recombinant DNA technology in hu-

man health and disease. _
[08][CO2]

R L LRttt Lt L

body? What is -

—
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Answer any ﬁve questions,
Assume suitable missing data, if any.

Ql. (a) Explain the relétionship between following concepts:
i.  Inductive Learning and prediction

ii.  Deductive leaming and classification
iii. ~ Reinforcement Learning and intelligent agent
(b) Explain the data characterization such as Central Tendency and Data dispersion. How do you
13,5]

identify noise and outliers in given data?

Q2. (8) Draw the flow chart for dimensional reduction us
all steps with the help of an example,

(b) What are the various factors which are evaiusizg 1o

(c) Accuracy evaluation of model using .632 boorszrap,

Q3 (a) Consider the data below as tralning samplas for car thefl. Attributes are Colour, 'fype. Origin,
and class label, Stolen which can be either Yes or No, Construct decision tree based on
above data using ID3 algorithm and derive the rules. Predict the class label for SUV

car that is yellow in colour and is imported.

ing Principle Component Analysis, explaining

compare different classification techniques
[4,2,2]

Exa [ Colour | Type Origln Stolen

mpl

eNo

1 Red Sports l l Domestic\ | I Yes ‘l
2 Red Sports ’ Domestic™ - I No —’
3 Red Sports l Domestic - I Yes ‘]
4 Yellow Sports I Domestic l No —]
5 Yellow Sports Imported | I Yes ‘]
6 Yellow Suv Imported I No - ‘]
7 Yellow SUv Imported I Yes —I
8 Yellow sSuv Domestic , No 7
9 Red Suv ’ Imported ! No 7
10 |[Red Sports ’ Imported I Yes ‘I

cio PPl




5 vl

(i)) State infél'ligen

detail,

5

30 vl
D 4 ¥

v

@ vew v~

TPLL b s

1

t classification techniques; Explain any one in

Trait-1, Trait-2, Trait-3 and Trait-4 where name is an object-

id , gender is a symmetric’attribute énd,the"remain‘ing trait

attributes are asymmetriC.__ =

| Name -

| Trait-B

Gender | Trait-1 | Trait-2 Trait-4
Kevan |M N P P N
Caroline | F N P P N
Erik M P N N P

For asymmetric attribute values, let the value of P be set to 1 and

value of N be set to 0.

(i) Show the contingency matrix for each pair .
(i) Compute the simple matching coefficient for each

pair.

(iif) Compute the Jaccard coefficient for each pair.

(b) Suppose that the data mining task is to'cluster the following eight
points with (X, y) into two clusters

A1(2,6); A2(3,4); A3(3,8); Ad
A7(7,3);

The distance function is Manhattan distance. Suppose
initially we assign A2, and A8 as the centre of each cluster,

respectively. Use the k-means algorithm to show only

i) The two clusters and the cluster centres after the first

round of execution.
ii) Apply k Medoid to reform clusters.

similar object

VLMD

PaTs

ty matrix and find the most

. [4,4]
- Q5. (t}) The following sample data table contains variable of
mixed type. Calculate:dissimilari

); A4(4,7); A5(6,2);A6(6; 4);
. A8(7,4); A9(7,6); A10(8,5).

(5,3]
Q4 (a) The following table contains the attributes Name, Gender, - : ; o

S0




7 cxés

Object_id | Test-1 Test-II | Test-3
' (categorical) | (ordinal) | (ratio-
scaled)
1 Code-A high 445
2 | Code-B low 22
3 | Code-C | medium | 164
4 Code-A high 1,210

(b) Explgin the steps for the Agglomerative Hierarchical
Clustering to construct dendogram Tree where input to
agglomerative algorithms is the set X given below:

x1(0,0) ; x2 ('1,1) x3(3,1); x4(2,4); x5(6,3),
x6(6,6); x7(5,2); x8(3,5); x9(0,2); x10(2,1).
o [4’4]

Q6 (a) Calculate various evaluation metries for
classification such as precision, Recall, F-measure,
accuracy, error, sensitivity and specificity for
following confusion matrix:

‘| Actual | R R
. |class/ -| Cancer=ye - |Cance Total
- | Predicted s r=no
“iclass - 3
Cancer=ye 90 210 300
S
Cancer 140 9560 9700
=no
ST T 230 9770 - -:|.1000
0

(nb

Y




(b) For given set of 100 tuples, write down steps ofk
cross validation. How do you calculate accuracy.
How accuracy is improved in stratified cross

validation.

(¢) What is class imbalance problem in two class
classifications. What are the methods to solve it

[4,2,2]

Q7. Write short notes on( any two)
(a) Bagging & boosting
(b) Linear and Non Linear regression

(¢) Random Forest and Tree pruning
(d) Sequential covering algorithm for rule extraction

and their quality measure

[4,4]
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AI504 ARTIFICIAL NEURAL NETWORKS

Time: 3:00 Hours Max. Marks: 40
Note: Answer ALL questions.

Assume suitable missing data, if any.
CO# is course outcome related to question

1[a] Consider perceptron with two input features is used to classify items as
good (1) and faulty (0). Given dataset (1, 2, 1), (-1, 1,-1),(0, -1, 1), (2,
2, -1). The triplet (x, x2, y) in the dateset represents features (x1, x2) and
class (y). The perceptron's weight vector is initialized to [0.1, 0.2], and
the bias term is initialized to 0. The learning rate is set to 0.1. Perform
two iterations of perceptron training using the training data above. Show
the updated weight vector and bias term after each iteration (each
sample). Use the sign function as the activation function.

[4] [CO1, CO2]
[b] The sigmoid function is used as activation function in logistic
regression. It makes mean squared error based cost function unsuitable =
- for gradient decent, explain why? Give an alternate cost function, prove
that it is suitable for gradient decent algorithm. [4][CO2] \'YJ

| 2. Attempt any two

b .[a] Consider the neu;al network (shown in Fig:1) to predict the bmary
output y based on two input features x) and x> using the given dataset
(a1, x2 3):(1,2,0)(1,1,0) (4,3, 1) 5,4, 1).




— A , éU M\ g w e < -
&" %}\5 Q\\ | Q\& iomoid activation
‘ . — i layer, and sigmoid activa
U activation for the hlqden o, & (1]
Ass‘ﬁmﬁe&t layer. Initialize the weights of the hidden layer to lb'e Vgle
o toei -opz]'[o.3 0.4]] and the bias to be bl =10.5,0.5]). Imtblé lzte ”
i of the output layer to be W = [[02], L0:1) and the bias to be.

£ = [0.3]. Find predicted output by the neural network. [4] [CO2]

{b] Assume that you are working on a-project t0 deve}op a sgam f}li::,g rt;cl)sr
email$ using a perceptron. The perceptron takes as input a bag-o1- e
representation of the email's text, where each <?lement of .the input vecto
corresponds to the count of a particular word in the email. We are given .
a dataset of 1000 emails, half of which are spam and h'al.iC of which are
not spam, and we randomly split the dataset into a training set of 80'O
emails and a validation set of 200 emails. We initialize the perceptron's
weight vector and bias term to all zeros, and set the learning rate to, 0.1.

(/) Suppose the perceptron achieves an accuracy of 90% on the
SO yalidation set. Does this mean that the perceptron is a good spam filter?
~~_ Explain your reasoning. ‘

(ii) Now, suppose the given dataset 90% spam email and 10% as not-
spam. Does 98% accuracy on the validation set indicate a good spam
filter? Explain your reasoning. [2+2][CO2, CO3]

[c] In above spam classifier design, suppose we decide to experiment with
different learning rates to see if we can improve the perceptron's
performance. We try learning rates of 0.01, 0.1, and 1.0. For each
learning rate, we train the perceptron using the training set and evaluate
its performance on the validation set. We find the following results:

Learning rate 0.01 0.1 1.0

Accuracy on validation set | 92% 95% | 89%

Based on these results, which learning rate should we use for the.
perceptron and why? ' - [4]]C02, CO3]

3. Attempt any two

[a] Consider training of the neural network shown in Fig.1. Let the cost
function is binary cross-entropy. Perform one iteration of
backpropagation using the first data point to update the weights and
biases. Use a learning rate of 0.1. Calculate the updated weights and
biases of the output layer after one iteration of backpropagation.

[4] [CO2]




= . = o

[b] Derive the expression for weight updation -(backpropagation) of the
weight wi i.e. the weight between input x; and neuron 1 of the hidden
layer. Show each step clearly with computation graph. [4] [CO2]

(¢} Consider a feiifal retwork with thrée outpuf nodés, and the output
values from the last layer before the softmax activation are [2.5, 1.0,

~0.7]. Calculate the softmax values for each output node. What is- the
index of the node with the highest softmax value? What is the
interpretation of the softmax values? [4] [CO2]

4. Attempt any two

{a] Suppose you are working on a classification problem with a dataset
_ consisting of 10,000 samples. You have trained three models with the
- following accuracy values: A v :
~ Model A: training accuracy = 85%, validation accuracy = 80%
Model B: training accuracy = 90%, validation accuracy = 85%
Model C: training accuracy = 95%, validation accuracy = 80%
(/) Which model(s) suffer from high bias and which model(s) suffer from

high variance?
(if) What are the possible reasons for the observed bias and variance in
each model? ' _ [4] [CO1, CO2]

[b] -Explain the trade-off between bias and variance in machine learning and
~ how it can be managed. How would you go about choosing the best
model for above (in part [a]) particular classification problem?

Now, suppose you have access 1o more data and can double the size of
the dataset to 20,000 samples. How do you think this would affect the
bias and variance of the models? How would you use this additional data
to improve the performance of the-models? [2+2] [CO1, CO2]

[c] An artificial neural network is designed for binary classificati :
: : cati

disease. The performance is evaluated on 2000 patients. The coggj O'f .

matrix for the classification results is as follows: won

Predicted Positives | Predi : ’
Actual Positives 300 1(1;(3) e Negatlvesﬂl ,

Actual Negatives | 400 1200 7

Calculate the accuracy, recall isi
o, 2 2 I
the positive class. Discu precision, and F1 score of the mode] for

the | ss the im
i8highity confagious, pQrtance of each measure, if the disease
[4] [CO2, CO3] ;
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twork (CNN) has the following architecture:

Input layer: 32x32x3 image; Convolutional layer: with 64 filters, each with
size 5x5, using stride 1 and no padding; Max pooling layer with size 2X2;
Convolutional layer with 128 filters, each with size 3x3, using stride 2 and
no padding; Max pooling layer with size 2X2; Convo[utional layer with 256
filters, each with size 3x3, using stride 1 and full padding; Max pooling
layer with size 2x2; Fully connected layer with 512 neurons; Qutput layer

' with 10 neurons.
| [a] Find the size feature maps before fully connected layer. Show the
' [4] [CO2, CO3]

calculation for each step.

5 A convolutional neural ne

“[b] Compute the number of learnable parameters in each layer of the above
[4] [CO2, CO3]

CNN architecture.

1’ -
---Best of Luck---
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1. Give the algorithm for Ant Colony Optimization. Find the shortest distance

between four cities using Ant Colony Optimization. Perform the operation for

two iterations. The distanice between cities is as given below:. |

" (010121110013 1512130911159 0]
Consider the following values for the parameters:

The influencing parameter co=1, p=
Number of ants=3

2, Rate of pheromone evaporation 0.5,
- [3+7][CO2, CO3]

2. Find the optimal value of a, b, ¢ and d using Genetic Algorithm which satisfies
the expression a+2b+3c¢+4d=30. The model uses following parameters:

[a] Crossover rate of 0.7, swapping two genes from second position of both the
chromosomes. _

[b] Mutation rate is 0.1 happening at it position of the i chromosome in it
iteration. |

[c]  Use Roulette wheel method for parent selection method.

[d] Perform the generational genetic algorithm for two iterations.

. : : - [10] [CO2, CO3]
3. Attempt any ONE of the followings '

[a] Consider a Course Scheduling System(CSS) for scheduling courses in a
college. The purpose of CSS is to provide schedule of day and time, place
(class room), the instructor and course name for conducting classes with no
conflict in timings, class room, course or instructor. Perform the following
operation with regard to the given requirement _ T

(i) How can we represent the possible candidate solutions?

(ii) Identify hard constraints and soft constraints of the solution.

(iii) Which heuristic or meta-heuristic do youpropose and why? .
‘ [2+4+4][CO1, CO3]

[b] Consider the function f(x) = 3x* - 4x3 - 12x2 + 5x + 10 defined on the interval
[-1, 3]. Use particle swarm optimization (PSO) to find the minimum of f{(x)

1



2 lo : i ‘set

‘with 10 particles and a maximum of 100 iterations. The i.nertla_WC‘ggti‘:sl:t to
to 0.9, the cognitive weight cl is set to 1.5, and the social welgl}t £ o
1.5. The initial position of each particle is generated randomly 10 the s o
space [-1, 3], and the velocity is initialized to zero. Use the following equa
to update the position'and velocity of each particle:

vi(t+1) = wvi(t) + clr1*(pi - xi) + c2r2(pg - Xi)

Xi(t+1) = xi(t) + vi(t+1)

where vi(t) and xi(t) are the velocity and position of particle i at iteration t, pi
is the best position found by particle i so far, pg is the best position found by
the entire swarm, and rl and r2 are random numbers between 0 and 1.
. [10][CO2]
4. What is Scatter Search? Explain how Scatter Search can be applied for any one
of the applications given below: '

[a] N-Queens problem ‘
[b] Travelling Salesman Problem :
[c] Course Timetabling Problem [10] [CO1, CO2]

5. Attempt any TWO of the followings _ A
[a] How does Tabu search overcome the drawbacks inherent in Hill Climbing
Algorithm? . [5] [CO2,CO3]
[b] Use the simple Hill Climbingalgorithm to solve the following problem:
Owners of a car rental company have determined that if they charge customers
p rupees per day to rent a car, where 50<p<200, the number of cars n they rent
per day can be modeled by the linear function n(p)=1000-5p . If they charge
Rs.50 per day or less, they will rent all their cars. If they charge Rs. 200 per
day or more, they will not rent any cars. Assuming the owners plan to charge
customers between Rs. 50 per day. and Rs. 200 per day to rent a car, how much
" shiuld they charge to maximize their révenue?. " - . [5] [CO3]
[c] Consider a function f(x) defined on the interval [m, n]. The function has
‘fnultiple local minima and maxima. Use global and local search algorithms to
find the global minimum of f(x) on [m, n]. Assume that the function is
. continuous and differentiable on the entire interval [m, n]. You may use any s
* global search algorithm such as simulated annealing or genetic algorithms, &
and any local search algorithm such as gradient descent or Newton's method. g
* Providea detailed explanation of the algorithms used, and their convergence |
" btoperties.- Prove that the algorithm finds the global minimurh with high
- probability. om e Lo ~ [BlICOo1, coz) &

APPPRPRRIRTO DD N

—Best of Luck—
2
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AI5304  Pattern Recognition

Time: 03.;00‘Hours G ' s Max. Marks: 40
Note : All questions carry equal marks. B

Assume suitable missing data, if any.

Q.1 Differentiate between the following: ‘ [4x2=8][CO2]
a) Information Gain and Gini Index
b) Precision and Recall
c) Covariance and Correlation
d) Dimensionality Reduction and Data Reduction

Q.2 a) What is the significance of Entl_'opy? Explain mathematically its
computation and analysis. : : [4][CO1]

b) Explain any non-hierarchical clustering in detail with an example
~ of your choice. [4][CO3]

‘Q.3 a) Using data in-the given table, find the aipg:uragy. [2][CO4] o

TPredicted class |
Class 1 | Class 2
Actual [Class 1| .350 |. 90

class | Class 2 30 900 -

b) What information can be interpreted about the data from its

Eigen vectors and Eigen values? Identify the Eigen vectors for the
following 3x3 matrix: . |

Rowl (10, -1, 8]; Row 2 -1, 2, 0f Row 5 10,5, 21
[61[CO4]



Q.4 The outpuf of a classifier is described in the below table.

Q.5

1A

Generate the confusion matrix and evaluate the Ctiasglf;l:;
based on Specificity, Sensitivity, False Positive Rate and Fa

Negative Rate. ’ [8][CO3]

Item# U2 34516718 9110 3

Predicted class | A|A[A|B|A|B B|B|A|B

|Actualelass [BIA[B|B|B[B[A[A[A[A

a) Explain any 4 Activation functions used in a Neural Network
based model. ' ' [4][CO1]

-b) Three companies A, B and C supply 25%, 35% and 40% of the

notebooks to a school. Past information suggests that 5%, 4% and

- 2% of the notebooks produced by these companies are defective. If

a notebook was found to be defective, w

hat is the probability that
the notebook was supplied by A?

[4][CO4]

TrrEPDEDPDDD DR DERARD DD N
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Time-3:00 Hours Max. Marks-40

Note: Answer all questions. Write pseudo codes for all algorithms asked.
Assume suitable missing data, if any. Note [CO#] refers to a particular

course outcome.

Answer all questions

Q1. (a) Describe the steps of Hidden Markov Model for POS Tagging

with a suitable example. [7M] [CO3]
~ (b) Differentiate between Rule based POS Tagging and Statistical
POS Tagging. _ [3M] [CO3]

Q2. (a) Consider the following Document Id, along with keywords and
final class label where first six documents are training sample and last
document is a test sample.

Doc Id | Keyword Label
1 Worship,  Cheerful, Delight, | Pass
Delight, Cheerful '
Training (2 - Cheerful, Worship, Kick, | Pass
Delightful, Cheerful
3 Worship, Move, Cheerful, Good Pass
4 Cheerful, Worship, Pain, Kick,| Fail
Pain '
5 Pain, Pain, Worship, Kick Fail
6 Worship,  Happy,  Cheerful, | Pass
Worship, Pain
Test 7 .. | Worship, Pain, Cheerful, Worship, | ?
‘ Kick




Y

Using the notion of Naive Bayes Classification method, ideptif%/v tt.ats;c
sample document (Doc Id 7) will be classified as Pass, or Fail? i 83]
 all mathematical steps. [TM] [

(b) Differentiate between Support Vector and K-NN classifier in the
context of text classification? - [3BM][CO3]

Q2. (a) Distinguish between Text summarization and Topic
Modelling? [3M] [CO3]
(b) What do you mean by Latent Dirichlet Allocation (LDA) for
performing topic modelling, Write all steps involved in LDA. [TM]

[COS5]

Q3. (2) Compute the minimum edit distance using dynamic
programming approach between two strings SI=INTENSION, and
S2=EXECUTION. Assume the cost of an insertion and deletion
operation as | unit each and cost of a substitution operation as 2 units.
Write the suitable recurrence relation for the same and show all
calculation steps. [8M] [CO2]
(b) Write in general four challenges for performing sentiment analysis
in low resource language like Hindi. [2M] [CO5]

Q4(a) Distinguish between extractive and

summarization [2M] [CO5]
(b) Define NER (Named Entity Recognition) and design one
statistical method of your choice for performing NER with sujtable
example? ‘ [6M] [CO 4]
(c) Consider input alphabet y={a,b} write regular expression for aJ]
the stings over ‘a’ and ‘b’ which denotes
(i) odd number of ‘a’s '

(ii) three consecutive a’s and two consecutive b’s [2M] [CO1]

abstractive text
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Note: Attempt

any five questions and all the questior

(1) (a) Define g and h derivative of arbitrary function f(x).

(b) Find the values of
_ [ fx
) D.fG) () Dy [f08()] (i D) ;—%] .

(2) (a) State and prove Fundamental theorent of g-calculus.

(b) For any number @, show that
1
D, ((—1’_’)5) = —’['alm
X q (]. - x)q

where ¢ is a number commuting with both x and y

ey = "

y Z j Xy
. j—O

(b) Prove that

MR

(4) (a) Define Gauss’s Binomial formula and prove that

(x+y), = Z g x/
ST 1-9(1-¢9)..(1-¢)

(3) (a) fyx = g%y
the
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(b) Define Heine’s binomial formula and prove that

1 - xJ
) (x+y)‘;°:Z(l—q)(l—qz)-.-(l—qf)

: j=0
[x (5) (a) Define Jackson integral formula of arbitrary function f(x) and

prove that
-1
fldqx = 4= log x
J X logq

(b) Write condition for Jackson integral to be f(x) = 1/x exist. ‘why
f(x) = 1/x fail for Jackson formula.
(0) (a) If F(x)is an antiderivative of f(x) and F(x) is continuous atx =0
then show that '

5 :
f fX)dgx = F(b) - F(a), 0<a<b< .

(b) Define the g—Gamma and g—Beta functions.

(7) (a) Derive the g Bernstein polynomial and find

(b) Derive the g Szdsz-Mirakyan operators a
1,¢, and .

nd find itg values for

its values for ] t, and 2.

N - U N
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Note: Attempt ALL questions. A

Il questions carry equal marks. Assume suitable missing

data, if any.

1. Solve the followings difference equations:

(1) ap+3 tAn+2—An+1~An = 0.
(i) @42 —Bans1 +4a, =0 where ag=0,a1 = 1.

2. Find a particular solution to the second-order in-homogeneous differ-

ence equation (By variation of parameters).
(2 +Dansa+Ane1— (1= Dan =1
theory and find the roots of the equation

x3—4.001x+0.002=0.

3. Discuss perturbation

4. Find the local behavior of the solution to the Airy equation y" = x¥

near x = 0.

5. Find behavior of [FtV2e7tdt as x — +oo.

6. Define the asymptotic expansion of modified Bessel function Ko(x) =
[(s* = 1)-12¢%ds using Watson’s lemma.
7 Define Pade approximation and discuss Convergence of Pade approx-

- imants for e®.



]

8. Determine asymptotic expansion of a Fourier integr al

1 ixt
I(x) = f ¢ dt
0

1+1¢
as x — +00

9. Define Asymptotic series and hence solve

22y"(x) + (1 + 3x)y'(x) + y(x) = 0.

10. Discuss the behaviour near irregular singular point. Can we apply
* Frobenius method on x3y" = y(x) ? If yes then solve, otherwise discuss.
Also find the controlling factor of the equation.-



