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(UG programs — CSE, ECE, ISE, EIE and EEE are Accredited by NBA up to 30.6.2025)
‘Channasandra, Dr. Vishnuvardhan Road, Bengaluru - 560 098

Ref No.: RNSIT/2022-2023/30 Date: 18.08.2022

T!xe Registrar (Evaluation)
Visvesvaraya Technological University
Belagavi-590 018

Sir,
Sub: Declaration of RV Results - reg

Please arrange to declare RV results of candidates with details as under:

SI. No. Name USN . . Subject in which results are pending
1 Krishna Nandha P S IRN21EC066 21MATI1, 21PSP13, 21ELN14
2 Kushi M S 1RN21EC063 21PSP13,21EMEI15,21ELN14

We will be looking forward to hearing from you for a favorable response.

Thanking you,

g | ][V

(Dr. M K Venkatesha)
Principal
PRINCIPAL
R N S Instiiute of Technelogy
Channasandra, Bengaluw-550 698
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RNS INSTITUTE OF TECHNOLOGY

(AICTE Approved, VTU Affiliated and NAAC *A* Accredited) A
(UG Programs - CSE, ECE, ISE, EIE and EEE have been Accredited by NBA for the Academic years 2022-2025)
Channasandra, Dr.Vishnuvardhan Road, Bengaluru-560098

Date:16/08/2022
To,

The Registrar (Evaluation)

Visvesvaraya Technological University
Belagavi-590018

Respected Sir,

Subject: Discrepancy in 6" semester, July/August 2022 for the subject Python Application
Programming (18EC646).

This is to bring to your kind notice that there are some discrepancies identified in the Python

Application Programming (18EC646) question paper appeared on 16/8/2022 for 6™ semester
students. The discrepancies as listed in the table below.

SI' | Question Number Query

No. il

1 Sc Can students assume any character

2 6a. Compare and contrast tuples In 6a should Compare and contrast tuples with lists?
with tests.
6a (iii) Compression of two tuples In 6a(iii), Comparison/concatenation of tuples?

We request you to look into these discrepancies in the interest of students and do the needful
Thanking you

Yours faithfully

Az~ 14 &
Dr. Archan;hl((u karni 6 l
Associate Professor,Dept of ECE

Dr Nandini KS @ “’} ¥
Assistant Professor, Dept of ECE

Ry il
PRINCIPAL / 7 &

B R N S Institute of Technelogy
M e\/}v{) © Channasandra, Bengaluru-560 098




To

Registrar (Evaluation)
VTU,
Belagavi. :

Through Principal,

Through HOD-EEE

Sub: Regarding Corrections in the Question Paper 18EE63 (Digital Signal Processing)

The following discrepancies were found in the above said Question paper for which the
examination was conducted on 10-8-2022. Please consider the request and do the needful justice
to the student community, 45t

1. Module 3: QNo.6b Pass band frequency has not been mentioned:

2. Module 3: QNo.6¢ » second part cut off frequency is not mentioned.

Thanking you

Yours faithfully | i
s
Mrs. Sony Venugopal 5&\’%
&

Asst.Professor
RNS Institute of Technology

Bangalore.

RINCIPAL é
RNS Ir‘;tl':ute of Technelogy

Channasandra, Bengalur-580 098
g
KQ‘IQ (6 m]) .

()
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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Time: 3

Sixth Semester B.E. Degree Examination, July/August 2022
Digital Signal Processing

hrs. Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1
Compute 4-point DFT of casual three sample sequence given by

x(n)=%:0$n$2

=0 ; else. (06 Marks)
State and prove linearity property of DFT. (06 Marks)
Find the circular convolution of two finite duration sequences x;(n) and Xa(n) using
concentric circle method. Where x;(n) and x;(n) are given by
xi(n) = {I,-1,-2,3, -1}

x2(n) = {1, 2, 3}. (08 Marks)
OR

Compute circular convolution using Stockham’s method for following sequences:

xi(n)=42, 3, 1, 1} and xa(n)={1.3,5, 3}. (10 Marks)

Find the output y(n) of a filter whose impulse response h(n) = (I, 2) and input signal
x(n)= {1, 2,-1,2,3,-2,-3. -1, 1, 1, 2, -1} using overlap save method. Use block length of

N =4. (10 Marks)
Module-2
Develop decimation in time algorithm for finding FFT. Draw signal flow graph for N = 8 for
DIT algorithm. (10 Marks)
Find the 8 point DFT of sequence x(n) = {1, 1, 0, 0, -1, -1, 0, 0} using DIT FFT algorithm.
Draw signal flow graph. (10 Marks)
OR

Develop a decimation in frequency FFT algorithm for N = 8. Draw signal flow graph.
(10 Marks)

The DFT X(k) of sequence is given as, X(k)={0.2v2(1-j).0,0.0,0,0.2v2(1+ j)}.

Determine the corresponding time sequence x(n) using DIF-FFT algorithm. Write its signal

flow graph. (10 Marks)
Module-3

A system function of the normalized lowpass filter is given below:
] ; : : : :
H(s)= —=——F—=——. Determine H(z) using impulse invariant transformation.
* +4/25+1

Consider T = 1sec. (08 Marks)
Design an analog filter with maximally flat response in the passband and an acceptable
attenuation of -2dB at 20radians/second. The attenuation in the stop band should be more
than 10dB beyond 30 radian/second. (12 Marks)

| of 2




6 a
b.
¢l

7 a.
b.

8
a.
b.
Ci

9 a
b.

10 a.
b.

I8EE63

OR
o . & s+0.1 . s ; o1
[ransform the analog filler H(s)=————— into a digital filter using bilincar
(s+0.1)"+9
transformation. The digital filter should have resonant frequency w, = /4. (05 Marks)

Design an analog Chebyshev filter with the following specifications:

Passband ripple: 1dB for 0 <Q gradisec. Mg ;L\j

Stopband attenuation : -60dB fot €3 > 50 rad/sec. (10 Marks)

Let H(s)= —I——- represent the transfer function of a lowpass filter with a passband of
S +V2s+1

I rad/sec. Use frequency transformation to find the transfer functions of the following
analog filters.
i) Alowpass filter with pass band of 10rad/sec /
ii) A high pass filter with cut-off frequency ol rad/sec.

Module-4 /> M€ Sl
Compare Butterworth and Chebyshev filter approximations. (05 Marks)
Design a digital low pass filter to satisfy the following pass band ripple 1 < H(jQ) < 0, for
0 < Q < 14047 rad/sec and stop band attenuation |H(Q)l>60dB for Q0 > 8268 n rad/sec

(05 Marks)

sampling interval T, = #sec . Use BLT for designing. (15 Marks)

OR
A discrete time system H(z) is expressed as

10(1—;2"](1-‘;‘z"](nzz")

(20 (D (Y |

For the discrete time system defined by H(z), find the difference equation of the system.
(02 Marks)

H(z) =

For the discrete time system, H(z) realize the system in direct form-I and I1. (08 Marks)

For the discrete time system H(z), realize parallel and cascade forms using second order

sections. (10 Marks)
Module-5

The desired frequency response of the low pass filter is given by
iwl <3n/4

LW

H (e™)=H,(w)= :

a(€7)=Hy(w) { 0;  3n/d<|w|<n

Determine the frequency response of FIR filter if the hamming window is used, with N = 7.
(08 Marks)

Design an ideal band pass filter with frequency response.

4 i 3n : A : !
Hy(e™) =1, for 7 < ]w| < 5 Use rectangular window with N = 11 in the design.(12 Marks)

OR
Determine the impulse response h(n) of a filter having desired frequency response.
e N2 for 0<|w|<n/2

H,(e™)= N =7, use frequency sampling approach.(10 Marks)

0 for ES|w|$7t
b

: - ’ 5 SO T 3 y
Realize the following system function H(z)=1+ =2z e +zz“ +z 7 in

1) Direct form i1) Cascaded form. (10 Marks)
#* ok *2 01‘2* * ok
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T B.E. Electronics & Communication Engineering August 2021
GAGANTEJRT 1RN18EC056
T RAGHU

R.N.S. INSTITUTE OF TECHNOLOGY, BANGALORE

IV Semester
1 18MAT41* Complex Analysis, Probability & Stat. Method" 3 3 D 6
2 18EC42* Analog Circuits 4 4 D 6
3 18EC43* Control Systems 3 0 F 0
4 18EC46* Microcontroller 3 0 F 0
5 1BECL47* Microcontroller Laboratory 2 2 B 8
Ill Semester
6 18EC33* Electronic Devices 3 3 C 7
7 18EC34* Digital System Design 3 0 b 0
8 1BEC35* Computer Organization & Architecture 3 3 E 4
9 18EC36* Power Electronics & Instrumentation 3 3 E 4
10 18ECL37* Electronic Devices & Instrumentation Lab 2 2 C I/
11 18ECL38* Digital System Design Laboratory 2 2 D 6
| Semester
12 18CPS13* C Programming for Problem Solving 3 3 E 4
34 25 68 141 4.15 6.01
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VISVESVARAYA TECHNOLOGICAL UNIVERSITY, BELAGAVI

Q. 39.8) TSHAVE HD3003.
VTU PROVISIONAL RESULT.
UGUST-2021 EXAMI!
University Seat Number : IRN18EC056
Student Name :GAGANTEJRT
Semester : 4
Subject ] Subject Name Internal | External : Total | Result
7 Code | Marks Marks
18MAT41 | COMPLEX ANALYSIS, 33 26 | 59 P |
PROBABILITY & STAT. METHOD" |
18EC42 ANALOG CIRCUITS 32 21 53 P
18EC43 | CONTROL SYSTEMS 33 9 42 B
18EC46 | MICROCONTROLLER 50 1 9 59 1/
18ECL47 | MICROCONTROLLER 49 25 74 P
LABORATORY . .
18CPC49 1 CONST. OF INDIA, PROF. ETHICS 38 29 67 P |
| & CYBER LAW ,
Semester :3
Subject | Subject Name Internal | External @ Total | Result
Code \ Marks Marks
18EC33 | ELECTRONIC DEVICES 32 30 ] 62 P
18EC34 | DIGITAL SYSTEM DESIGN | 30 15 45 E
18EC35 | COMPUTER ORGANIZATION & | 20 21 41 P
ARCHITECTURE ‘
18EC36 | POWER ELECTRONICS & 19 21 40 P
INSTRUMENTATION
18ECL37 | ELECTRONIC DEVICES & 21 42 63 P
INSTRUMENTATION LAB
18ECL38 | DIGITAL SYSTEM DESIGN 20 26 46 P
LABORATORY ‘
Semester: 1
Subject Subject Name Internal | External | Total | Result |
Code Marks Marks
18CPS13 | C PROGRAMMING FOR PROBLEM 19 23 42 P
SOLVING ‘

TP PASS T_ T FoFAL | A-ABSENT | WoWITHHELD | XNE->NOTELIGIBLE

Note :
I)Rmnsdmswdsmm.cndwgmmmmm
a) CIE not Available

b) SEE not avallable

because of technical reasons etc, however they will be updated shortly.
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RNS INSTITUTE OF TECHNOLOGY

(AICTE Approved, VTU Affiliated and NAAC ‘A’ Accredited)
(UG programs — CSE, ECE, ISE, EIE and EEE have been Accredited by NBA
for the Academic Years 2018-19, 2019-20, 2020-21 and 2021-22)
Channasandra, Dr. Vishnuvardhan Road, Bengaluru - 560 098

RefNo.: RNSIT/2021...-20...22.../...25.../ Date: 02.07.2022

The Registrar (Evaluation)
Visvesvaraya Technological University

Belagavi-590 018

Sir,
Sub: Declaration of result of the candidate bearing USN: 1IRN15SEC071 in the sub:15ECS86 —reg.

Ref: 1. All our communication to VTU
1. His IA marks sent to VTU on 20/9/2021

We’ve been making repeated request for declaration of results of candidate bearing USN: 1IRN15EC071

Let me reiterate that we have submitted hardcopy of his IA marks on 20/9/2021, as we could not make in

time submission of IA marks.

We request you to kindly not to treat this case as late submission of IA marks or IA marks submitted after the

declaration of results.

This will be my last appeal to you to accept his IA marks sent on 20/9/2021 and declare his results.

Thanking you,

Yours sincerely,
Sd/-

(Dr. M K Venkatesha)
Principal

Submitted to Honorable Vice Chancellor for kind consideration.

a @&4%

Dr. M K Venkatesha 27/
Principal
PRINCIPAL

R N S Instituts of Technclogy
Channasandra, Bangaiur-560 098



RNS INSTITUTE OF TECHNOLOGY

(AICTE Approved, VTU Affiliated and NAAC ‘A’ Accredited)
(UG programs — CSE, ECE, ISE, EIE and EEE have been Accredited by NBA
for the Academic Years 2018-19, 2019-20, 2020-21 and 2021-22)
Channasandra, Dr. Vishnuvardhan Road, Bengaluru - 560 098

RefNo.: RNSIT/2021...-20...22.../...25.../ Date: 02.07.2022

The Registrar (Evaluation)
Visvesvaraya Technological University
Belagavi-590 018

Sir,
Sub: Declaration of result of the candidate bearing USN: 1IRN15EC071 in the sub:15ECS86 — reg.

Ref: 1. All our communication to VITU
2. His IA marks sent to VTU on 20/9/2021

We’ve been making repeated request for declaration of results of candidate bearing USN: IRN15ECO071.

Let me reiterate that we have submitted hardcopy of his IA marks on 20/9/2021, as we could not make in
time submission of IA marks.

We request you to kindly not to treat this case as late submission of IA marks or IA marks submitted after the
declaration of results.

This will be my last appeal to you to accept his IA marks sent on 20/9/2021 and declare his results.

Thanking you,

Yours sincerely,

M & (QOulgteire
Dr. II\;I K \fex:lkatesh?3 7/22/'
rincipa

PRINCIPAL
R N 8 Institute of Technclogy
Channasandra, Bengalum-560 098



RNS INSTITUTE OF TECHNOLOGY

(AICTE Approved, VTU Affiliated and NAAC ‘A’ Accredited)
(UG programs — CSE, ECE, ISE, EIE and EEE have been Accredited by NBA
for the Academic Years 2018-19, 2019-20, 2020-21 and 2021-22)
Channasandra, Dr. Vishnuvardhan Road, Bengaluru - 560 098
04 ( =
RefNo.: RNSIT/2021...-20.22.../2 3/ Date‘M?j%_
A\ /\

The Registfér (Evaluation)
Visvesvaraya Technological University

Belagavi-590 018

Sir,

~ Sub: Declaration of result of the candidate bearing USN: IRN 15EC071 in the sub:15ECS86 — reg.
—g Ref: Your office letter No VTU/EXAM/2021-22/258 dt. 03.06.2022.

Thank you for your letter cited in reference. The said candidate took readmission to 7" sem during August
2019. The said candidate did not take up technical seminar during his regular VIII sem ( during 2020) and
ended up getting a ‘0. He took the seminar in the next academic year 2021. He secured 65 marks out of 100.

Detailed activities are as under:

2\
Appeared for i During
For VII sem exams Dec. 19/Jan 20 exam
Aug / Sep 20 exam

Arrear subjects of VII sem and
Regular sem of VIII sem (excluding 15ECS86)

June/July 2021 exam

Arrears subjects of VI, VII and VIII sem

A A

)
His USN was not getting reflected in the online IA marks subrhission portal; and as such we could not upload
the marks in the sub 15ECS86 in online mode. Hence we have submitted the hardcopy of IA marks to VTU

for further needful.
We request you kindly accept our clarification with regard to his IA marks and announce the result of

—

the above student.

Inconvenience caused in this regard is highly regretted.

Thanking you,

Yours sincerely,
/e W U e
| i

(Dr. M K Venkatesha) :
Principal
PRINCIPAL

R N 8 Institute of Technology
Channasancra, Bangalum-560 898



RNS INSTITUTE OF TECHNOLOGY

(AICTE Approved, VTU Affiliated and NAAC ‘A’ Accredited)
(UG programs — CSE, ECE, ISE, EIE and EEE have been Accredited by NBA
for the Academic Years 2018-19, 2019-20, 2020-21and 2021 -22)
Channasandra, Dr. Vishnuvardhan Road, Bengaluru - 560 098

The Registrar (Evaluation) 03.06.2022
Visvesvaraya Technological University
Belagavi-590 018

Sir,
Sub: Declaration of pending results of the candidate bearing USN: 1RN18ED118 and IRN15EC071 - reg
ﬂKindly recall the discussions had with you on 31.5.2022 regarding the subject cited in reference.

While thanking you for your patient listening we would request you to accept our justification and arrange to

declare results of candidates with details as under:

SL No. USN Subject in which results are pending
1 IRN18EC118 18CV59
2 1RN15EC071 15ECS86

Thanking you in anticipation of favorable response.

mYours sincerely,

Tl (O 2072

(Dr. M K Venkatesha)
Principal

RlNClP/iI(_;h I
R N S Institute of Technology
Channasandra, Bengalum-560 098



RNS INSTITUTE OF TECHNOLOGY
(AICTE Approved, VTU Affiliated and NAAC ‘A’ Accredited)
(UG programs — CSE, ECE, ISE, EIE and EEE have been Accredited by NBA
for the Academic Years 2018-19, 2019-20 , 2020-21 and 2021-22)
Channasandra, Dr. Vishnuvardhan Road, Bengaluru - 560 098

To. 13/5/2022

The Principal
RNS Institute of technology, Bangalore-98.

Through,

The HOD
Dept. Of Electrical and Electronics Engineering
RNS Institute of technology, Bangalore-98.

Respected Sir/Madam,

Sub: Regarding discrepancy in I1I semester VTU question paper Electric Circuit Analysis
(18EE32) question paper.

With reference to above subject, we have notified the following discrepancy in VTU III semester
Electrical and Electronics Engineering exam question paper held on 13/5/2022 (Morning session).

Subject Name: Electric Circuit analysis, Subject Code:18EE32.

Question | Discrepancy
No.
2b  Current I, is not indicated in the circuit shown in fig.Q2(b)
3.b Current I is not indicated in the circuit shown in fig.Q3(b). The corrected copy
was received at 12.25PM and many students had left the exam hall by then.
7.b. Out of syllabus as per 2018 scheme and it carries 10 marks (syllabus copy

enclosed).

8.c Out of syllabus as per 2018 scheme and it carries 6 marks (syllabus copy
enclosed).

9.c Dependent voltage source (3V,) is given in the circuit shown in fig.Q9(c) and

terminal voltages (V) are mentioned on both sides of circuit.

As the following discrepancy will impact the performance of the students, we request you to take
necessary actions. The question paper copy is enclosed for reference.Kindly oblige.

Thanking You, ) Eg\wu-k'
m Vijayshree G
Foyw C/ﬂM Asst.Prof.

.\_5 ; ROERET e f o2/ A%
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Sbi |REE3I—

Q(l_ b. Using Mesh analysis, find the current through 10Q resistor in the circuit shown in
Fig. Q2(b). (06 Marks)

ab ret

Fig. Q2(b) 1 Qf(o&ﬁu/\

- b Find the Thevenin and Norton equivalent eircuit at terminals AB for the circuit shown in
Fig. Q3(b). (10 Marks)
2N 27, 2o
3 n | o
o jE: ?
o B
IVv,C=1F ,

&? b. In the circuit shown in Fig. Q7(b), the switch is opened at t =0, with V =
L= ]:H and G= 10. Find the node voltages V,(t) and Vx(t) by Laplace transform method.

(10 Marks)

ve L ve) ' (

Fig, w_ 2 g N ot amw Sylle
< i R P It

‘‘‘‘‘ Q 8 ¢, In the circuit shown in Fig.Q8(c). the switch is closed at t = 0 and there is no initial charge

on either of the capacitors. Find the resulting current ‘1’. Using Laplace transformation.
) — (06 Marks)

K 0

& Mo :
Fig. Q8(¢) T T I_— _lg\‘)'” N ot v 57W
= ) L }« M P |8 ST

& O’ C . Determine [Z] for the network shown in Fig. Q9(c). o (04 Marks)
I |lwn !
L l e 2
O f
. V) A0 v,
Fig Qd(c)— = 5
= =e2'




B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome Based Education (OBE)
SEMESTER - 11T
ELECTRIC CIRCUIT ANALYSIS
CIE Marks 40

SEE Marks 60
Exam Hours 03

Credits
ing electrical

Course Learning Objectives:
« To familiarize the basic laws, S
circuits.
o To explain the use of network theo
« To familiarize the analysis of three
inputs.
o Toexpl

circuits.
To impart basic knowledge on net

ource transformations, theorems and the methods of analyz

concept of resonance-

two port petworks non-sinusoidal

rems and the and networks with

-phase circuits,
ain the importance of initial conditions, heir evaluation and transient analysis of R-L and R-C

alysis using L2 lace trans

forms. ™

work an

ts, Concept of ideal and practical sources. Source

Basic Concepts: Active and passive elemen B =
i ifti ¢ of Super-Mesh and Super node analysis. y
transformation and Source shifting, Concept © ?_ e e = o e

networks by (1) Network reduction method including star !
th independent and dependent sources. Duality.®

methods for ac and DC circuits wi
n’s theorem, Norton’s theorem,

Module-2
Network Theorems: Super Position theorem, Reciproc >
: i B : networks, with and without

Maximum power transfer theorem and Millman’s theorem.
dependent ac and DC sources. ®
Module-3

Resonant Circuits: Analysis
Problems on Resonant frequenc
Transient Analysis: Transient analysis 0
circuit elements under switching action (t=

Module-4
Laplace Transfo
and shifted functions. Waveform synthesi

ity theorem, Theveni
Analysis of

arallel RLC circuits under resonances.

of simple series RLC and p

y, Bandwidth and Quality factor at resonance s _
f RL and RC circuits under DC excitations: Behavior of

0 and t = ©0), Evaluation of initial conditions. ®

rmation: Laplace transformation (LT), LT of Impulse, Step, Ramp, Sinusoidal signals
. Tnitial and Final value theorems. B -

—

calculation of real and reactive Powers

Module-5
Unbalanced Three Phase Systems: Analysis of three phase systems,

by direct application of mesh and nodal analysis.

Two Port networks: Definition, Open circuit impedance, Short circuit admittance and Transmission

parameters and their evaluation for simple circuits, relationships between parameter sets. ™

Course Outcomes: At the ond of the course the student will be able to:
¢ Understand the basic concepts, basic laws and methods of analysis of DC and AC networks and reduce

the complexity of network using source shifting, source transformation and network reduction using

transformations.
« Solve complex electric circuits using network
nd parallel circui

theorems.
e Discuss resonance in series a ts and also the importance of initial conditions and their
evaluation.
« Synthesize typical wavefo
e Solve unbalanced three phase systems an
Question paper pattern:
e The question paper will have ten questions.

e Each full question is for 20 marks.
o There will be 2 full questions (with a maximum of three sub questions in one full question) from

each module.
e Each full question with sub questions Wi

e Students will have to answer 5 full questions,

rms using Laplace transformation.
d also evaluate the performance of two port networks.®

11 cover the contents under a module.
selecting one full question from each module. ®

SL . Name of  the iti
No. | itleof the Book Aathorls Name of the Publisher 5‘::;0" and
Textbooks

v B




Visvesvaraya Technological University

“Jnana Sangama”, Belagavi - 590 018, Karnataka State

! Pe, _/.‘/-',r 11“1"1‘
From,
Dr. M K Venkatesha

Chairman, ECE/TCE BoS, VTU, Belgaum
Principal, RNS Institute of Technology

To,

The Registrar
VTU, Belagavi - 590 018

Sub: For the NEP ECE Syllabus "how much of importance is given to semiconductors/VLSI,
for Deep Learning and MSME.,

In the current NEP syllabus, the basic VLSI subject ‘VLSI Design & Testing’ and associated lab —
“VLSI Laboratory’, which was in 7" semester previously is brought to 6 semester, so that the students
can prepare well and do better in their placements. Also, extra advanced subjects in
semiconductors/VLSI are added as Professional electives to increase the thrust in this area as elaborated

in table below.

(Note: L — T— P = Lecture — Tutorial — Practical Hours allocated to the corresponding subject.)

Table: Subjects in semiconductors/VLSI

Semester :
| Credits Code Subject L-T-P Remarks
Profgssig‘ljlal Core subject with integrated lab
. s introduced at lower semester.
;I';nrd e B'g'ita‘ Eg'_s‘:em 3_0-2 Digital circuits modelling and testing with
) 21EC32 Vgiiﬁ;n 1ng Verilog HDL (Hardware Description Language)
Credits g is introduced in third semester itself along with
Logic design to incorporate the basics.
The basic Design and testing circuit is brought to
Sixth sem | PCC VLSI Design & 3_0—0 [ sixthsemester (from 7" sem position in previous
/3 21EC63 Testing syllabus) to enable students to successfully take
Credits up placements and internships.
Sixth sem . ; .
PCC Associated lab to provide a hands-on experience,
/C :'ed'ts 21ECL66 VLSILaboratory | 0-0-2 | 516 introduced at a lower semester.
i
Added newly in the current NEP syllabus, this
Seventh PCC subject covers the ASIC Design for mixed mode
sem /3 Advanced VLSI | 3-0-0 | VLSI concepts and the System Verilog testing
Credits aEct concepts which is very much needed in the
current industry.
Seventh : Designed and added for the first time as a
sem/3 21EC721 ?g:ﬁ'}?rdvlie;}gn 2-0-2 | Professional Elective — I, for providing a hands-
Credits on knowledge of the latest tools in VLSI Design.
Sixth Micro Electro : - ; .
; Professional Elective — I to provide an overview
Mech: 1 3-0-0 s 0P
:;::d,i fs 21EC644 Syes(t:e:glca of MEMS Design and fabrication.
Sixth ;
sem/3 | 216C653 | pase VIS 3-0-0 | Open Electives I
Credits
Sixth Electronic
sem /3 21EC654 | Circuits with 2-0-2 | Open Electives -1
Credits Verilog




Conventional / basic semiconductor theory and lab subjects retained & enhanced in the new
NEP syllabus are listed below.

Semester / .
Credits Code Subject L-T-P Remarks
Third sem/ | PCC Analog Electronics 3-0-0 Basic subject retained as Professional
3 Credits 21EC34 Circuits core subject
Thirdsem/ | PCC Analog & Digital 0-0-2 | Associated lab for hands-on training

1 Credits 21ECL35 Electronics Lab

Basic  subjects  retained  as

Fourth Sem / | IPCC " ; - 1
. -0- e | core subject with

4 Credits 21EC43 Circuits & Controls 3-0-2 ﬁlrt(; ;[sastle(:;uliab )

Sixthsem/ | IPCC goxllgklt[er Organization 3_(0—p | Introduced newly with ARM thrust in

4 Credits 21EC62 Microcontrollers integrated mode.

§lé:§iegl ! 21EC652 Microcontrollers 3-0-0 | Open Electives -1

,ngg’e'f‘ﬁf:m 21EC742 ’S‘;‘(‘gnfsmb"dded 3-0-0 | Open Electives ~1

Ability Enhancement Courses Introduced in NEP to enhance skill development in semiconductors /
VLSI Domains

SL No.| Code Subject L-T-P Remarks
1 21EC581 | Nanoelectronics Introduced Newly
21EC381 | LD Lab using Pspice / MultiSIM Introduced Newly

1-0-0
0-0-2
21EC382 | AEC Lab using Pspice / MultiSIM 0-0-2 Introduced Newly
21EC383 | LIC Lab using Pspice / MultiSIM 0-0-2 Introduced Newly
0-0-2
1-0-0
1-0-0

21EC384 | LabVIEW Programming Basics Introduced Newly
21EC481 | Embedded C Basics Introduced Newly
21EC482 | C++ Basics Introduced Newly

N[BT

The new NEP syllabus from ECE/TCE board has included the following subjects to give
importance in the areas of ‘Deep Learning’ and ‘MSME’.

Semester / = L-T-
Credits Code Subject P Remarks
Deep Learning Subjects
Sixth sem / Artificial Neural . y
3 Credits 21EC641 Netvorks 2-2-0 | Professional Elective — I
Seventh sem Machine Learning ; :
/3 Credits 21EC734 with Python 2-0-2 [ Professional Elective — ITI

Pre-requisite subjects to implement Deep Learning

Java - Core programming language (OOP
oriented) and associated data structures
concepts with hands on lab introduced as
a core subject for the first time to EC/TC
students to implement the Deep learning
algorithms.

Latest and most pervasive programming
subject introduced as a Professional
elective at a lower semester to enable deep
learning/ ANN projects & internships.

Object Oriented
Programming with 3-0-2
Java & Data Structures

Fifth Sem/ | IPCC
4 Credits 21EC52

Sixth sem / ;
3 Credits 21EC643 Python Programming | 2-0-2




MSME Subjects

Semest.er . Code Subject L-T-P Reuates

Credits

i HSMC Technological Innovation Existing management and
S s?m ; 21EC61 Management and 3-0=0 Entrepreneurship syllabus
3 Credits Entrepreneurship retained for MSME.
Seventh sem | 21EC733 Fabrication technology |3-0-0 lntro.duced newly as Professional
/ 3 Credits Elective — I1I
Seventh sem | 21EC745 E-waste Management 3-0-0 Management subject Introduced
/ 3 Credits newly as Open Electives — II
Sixthsem/ | 5Eceas | Micro Electro Mechanical | 3_0-0 | Professional Elective —I
3 Credits Systems
Sixthsem/ | 51EC655 Sensors & Actuators 3-0-0 Open Electives — I
3 Credits

Introduced mewly as Ability

Fourth / Enhancement Subject for data

y .sem 21ECA84 DAQ using LabVIEW 0-0-2 acquisition to enable automated
Lo testing and calibration in

manufacturing industry.
Regards,
Yours faithfully,

M e CW%Z g

Dr. M K Venkatesha

Chairman, ECE/TCE BoS, VTU, Belgaum
Principal, RNS Institute of Technology
Channasandra, Rajarajeshwari Post, Bengaluru — 560 098
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VAT U/&Gw/r’goc‘/go? [ 2421~ /QC’T

27-04-2022

To,
The Principal, A o b, 2L
RNSIT, W,

TR
Bangalore, |
From,
EVN Subject Teachers,
Department of Mechanical Engineering,
RNSIT,
Bangalore.
Respected Sir,

Sub: Corrections in EVN Question bank — Reg.

With respect to the above mentioned subject, we had received a draft copy of the question
bank for the 1* year Engineering subject titled Engineering Visualization-21EVN15/25
dated 13" April 2022. The question bank was discussed by the faculties currently
handling the above said subject and observed few corrections to be implemented. The

corrections are enlisted below. We humbly request to bring it to the notice of the
concerned authorities.

Kindly do the needful and oblige.

Thanking you,

ours Sincerely

Pl Pl

91k 22
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Proposed Corrections \/ W %OP LX
MODULE 01 e @%\/
QQO/‘A

iii) Projection of Planes %7[7

1. ABC is an equilateral triangle of xxxx mm side. The corner A is in HP and B is on
VP. Surface is inclined at 60° to HP and edge BC is inclined at 30° to VP. Draw the
top view and front view of the triangle.

7. An equilateral triangle thin plate PQR of xxxx mm side lies on one of its side in
VP. Draw the projections of the plate when the plate surface is inclined at xxxx°to
the VP. One of the sides of the triangular plate is inclined at XXXX° to the HP.

R 8. A circular lamina appears as an ellipse of xxxx mm major axis and xxxx mm minor
| axis in the front view. Draw the projections when major axis is parallel to both VP
and HP and one end of minor axis touching both HP and VP.

9. Draw the projection of an A4 size paper resting on one of its shorter edge on table
and is inclined at xxxx degrees to table and on one of its shorter edge is inclined to
wall at xxxx degrees, assuming thickness as zero.

MODULE 02

1. A square pyramid, edge of the base xxxx mm and height xxxx mm, rests on its base
on HP, such that base edge equally inclined to VP. Draw the projections of the
square pyramid when axis inclined at 40° to HP and 30° to VP.

S 4. A right circular cone, diameter of the base xxxx mm and height xxxx mm, lies on
| HP on one of its point on circumfrence such that its axis is inclined to VP at xxxx
degrees. Draw its projections when the axis is inclined to HP xxxx degrees.

5. A Pentagonal pyramid, edge of base xxxx mm and height xxxx mm, lies on HP on
one of its slant edge. Draw its projections when the axis appears to be inclined at
xxxx degrees to VP.
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/ MODULE 02

Sent by VTU
/ MODULE 01

iii) Projection of Planes

1. ABC is an equilateral triangle of xxxx mm side. The end A is in HP and B in VP.

Side AB is inclined at XXXX° to HP and XXXX°to VP. Side BC is inclined at

XXXX’ to HP. Draw the front and top views of the triangle and find the inclination

of side AC with HP (cannot be satisfied).

. An equilateral triangle thin plate PQR of xxxx mm side lies on one of its side in
VP. Draw the projections of the plate when the plate surface is yertical and
inclined at xxxx° to the VP. One of the sides of the triangular plate is inclined at
XXXX° to the HP (the word VERTICAIXE)_ e removed).

. A circular lamina of xxxx mm radius appears as an ellipse of xxxx mm major axis

and xxxx mm minor axis in the view from above. Draw the projections
(incomplete as inclination to VP and radius need not be given).

. Draw the projection of an A4 size paper resting on the table at xxxx degrees on
one of its shorter edge assuming thickness as zero (incomplete).

e e

1. A square pyramid, edge of the base xxxx mm and height xxxx mm, rests on its base

on HP, with its base edge equally inclined to VP. Draw the three views of the
square pyramid (inclination to HP/VP is not given).

. A right circular cone, diameter of the base xxxx mm and height xxxx mm, lies on
HP on one of its edge such that its axis is parallel to VP. Draw its projections by
using both the methods (inclination to HP is not given).

. A Pentagonal pyramid, edge of base xxxx mm and height xxxx mm, lies on HP on
one of its slant edge and has its axis parallel to VP. Draw its projections by using

both the methods (inclination to VP is not given).
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Question paper pattern: .
«  Thequestion paper willhave ten questions.

«  TEachfull question will be for 20 marks

«  There will be 2full questions (with a maximum of four sub

questions) from each Module. '
«  Fach full question will have sub questions covering all the -.

topics underaModule. . .
«  The students will have to answer 5 full questions, selecting one

full question from each Module.

Textbooks: -
\/ 1. Ben Shneiderman, Plaisant, Cohen, Jacobs: Designing the User
Interface, 5th Edition, Pearson ,Education, 2010
e _

Reference Books:

1. Alan Dix, Janet Finalay, Gregory D AbiwdmRussel Bealel:
Human-Computer Interaction, III Edition, Pearson ,Education,
2008.

2. Eberts: User Interface Design, Prentice Hall, 1994

3.  Wilber O Galitz; The Essential Guide to User Interface

Design- An Introduction to GUI Design, Principles and
Techniques, Wiley-Dreamtech India Pvt Ltd, 2011
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erment of Persons with Disabilities,

Department of Empow '
d Empowerment, Government of India

Ministry of Social Justice an

Disability Certificate

Issuing Medical Authority, Chitradurga, Karnataka

Certificate No.: KA1260819970191423 Date: 13/08/2021

This is to certify that I/we have carefully examined Shri Manikanta L, Son 0

21/03/1997, Age 24, Male, Registration No. 2912/00000/2105/0149069, resident of House No. Bommenahalli,
Chitradurga Taluk And District Karna - 577520, Sub District Chitradurga , District Chitradurga, State /Ut
Karnataka, whose photograph is affixed above, and | am/we are satisfied that:

f Shri Lakshmana V, Date of Birth

(A) He is a case of Mental lliness

(B) The diagnosis in his case is Mixed OCD with Psychotic Symptoms.

(€) He has 50%(in figure) Fifty percent(in words) Temporary Disability in

(Guidelines for the purpose of assessing the extent of specified disability in a person inc

notified by Government of India vide S.0. 76(E) dated 04/01/2018).
This certificate recommended for 4 year(s) 11 month(s), and therefore this certificate shali be valid till

13/07/2026

relation to his Brain as per the guidelines
Juded under RPwD Act, 2016

The applicant has submitted the following document(s) as proof of residence:

Nature of Document(s): Aadhaar card

itre / Thumb Impression of the Person with Disability

7 —
e

PR ARt e
Signatory of notified Medical Authority Member(s)

bl

Issuing Medical Authority, Chitradurga, Karnataka

Py

i o w0 050

This Card/Certificate is meant to certify the disab!ity of the person and is not an instrument for ID/Address Proof for any purpose.
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UNIQUE DISABILITY ID

Government of India
STATE ID:

S -
IR NA
o 5';2/."‘ ‘ X

Aadhaar No.

>~

-~

/,.--‘:,.*ﬂadress of the Card Issuing Authority State/District
/f"" level
- District Hospital Chitradurga Bd Road, Chitradurga,

G

& Karnataka - 577501

1 T/ Name
1 SoesEo8 2e°

| Manikanta L
| uD
| KA1260819970191423
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" UNIQUE DISABILITYID

é J’ff-:"“‘:‘

LAkl Government of India

Disability Type S
Mental lliness \\,\

g % -
Year of Birth % of Disability S Sy L

| 1997 50% (Fifty Percent) - .
; 3’? Date of Issue  Valid upto B Ll "'"‘-'-;.‘:‘"--.u-.
 13/08/2021  13/07/2026 [ e e

. Issuing Autharity Sign
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RNS Institute of Technology
Department of CSE
11K Semester - I Test — November 2021
Computer Organization (18CS34)

ekl b e ek 8 Lk Bt By 8% o et = e b 4 kR J—— - b L O O e S

Duration: 90 mins. Max Marks: 50 Time: 2:00-03:40 pm Date: 30/11/21
NOTE: Answer FIVE full questions.
Don’t write anything orn question paper other than USN.
g:_' Questions Marks | BCL. | CO
1 | a) | Define clock cycle. 2 L1
b) | List the special registers involved in fetching the instruction and data 2+6 |12 COl
from memory. Mention their functions along with a suitable block
diagram.
| OR
o D) a) | Write the basic performance equation? Discuss the role of parameters +3 |11 col
2 on the performance of the computer.
% b} g;cﬂﬁ 'an example explain safe push and safe pop operations on the 343 113 CO1
L1+
' & |3 ia) |Define byte addressability? Explain 2ways that byte addresses are S col
=2 assigned across words.
5 b) | Give a short sequence of machine instructions for the task “ Add the
E contents of memory location A to those of location B, and place the 5 L4 Col
[ answer in location C.” { Note: Load and Store are the only instructions
5 available to transfer data between the memory and registers)
‘::a'L Consider a computer that has a byte-addressable memory organized in
£ 32-bit words according to the little-endian scheme. A program reads
o ¢) | ASCII characters entered at a keyboard and stores them in successive 2 L3 COl
g byte locations, starting at location 1000. Show the contents of the
ﬁ memory words after the name "bengalury” has been entered.
= OR
E_% a) | Consider the below machine instructions: :
2 14 1) AND#20,R2 if) MOVE 30(R1), R2 4 L4 CO1
2 How many bits are needed to store the above ingtrisctions?
g b) | Show how the operation C=A+B can be implemented in a single
= accutnulator computer by
i) 3-address  instruction ii) 2.address instruction iii) I-address 1+2+3 L3 cot
instruction
5 [ a} | Discuss any 4 commonly used conditional code flags. 4 L1 CO1
b) | Write an assembly code to add N numbers in the list using subroutine.
Show the contents of stack at different levels. 33 113 Col
QR
6_{a) | Define addressing mode. 2 L1 | COL |
b) | Illustrate the below addressing modes with suitable example
) Indirect ii)index i) auto increment _iv) relative A R A

Bloom's Cognitive Levels (BCLY: L1: Remember, L2: Understand, L3+ Apply, 14: Analyze, L3: Evaluate. L6 Create -

e e At g 1 o

it Pl ] e Pl 4 e



7 | a) Write an assembly program to read a line of characters until carriage I3 Co1
return key is pressed. Explain each statement in the program. _
b) | Discuss the usage of Link register in subroutine execution. ' 4 L1 CO2
OR
Perform the following operation on the data in register RO -
011001100....00110
818 | ) RotateR#2,R0 i) RofateL #3, RO iii) RotateRC #2, RO 1o (L3 | CO2
iv) RotateLC #3, R0 v) LshiftR #2, RO
a) | Write an Assembly language instruction to find whether first Byte
9 contains the character “Z” along with the memory representation for 4 L2 Cco2
each Instraction,
b) | Write an agsembly program to add N-numbers using indirect 6 12 co?2
addressing mode. -
' OR
10} a) Discuss the status and control registers used in Keyboard and display 12 CO3
interface with suitable diagram. .
b) | Write a short note on interrupts. 11 | CO3 Y/

Course Outcomes (CO):

CO1 - Visualize the basic building blocks of the computer.
CO2- Analyze the programs as a sequence of machine instructions.
€03 - Explore different ways of communicating with I/O devices and interfaces.

Blmm‘s Cognitive Levels (BCLY: L1: Remember, 12: Undetsiand, L3 Apply, L4: Analyze, L3: Evaluate, 1.6 Create
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VISION: Preparing better computer professionals for a real world

Duration: 10 mins.  Max.Marks; 10 Date: 30/11/21

RNS Iustitute of Technology
Department of CSE
I Semester - Quiz — NOVEMBER 2021
Computer Organization (18CS834)

NOTE: Answer all questions.
Don’t write anything on question paper other than USN.

Q.No. Questions Marks

1 In one address instructions, «~e-me—m==-n tegister is used as implicit register. {1
a) General purpose b) accumulator ¢} special dy MAR

2 How many bits are required to represent an opcode in an architecture 1
having 256 types of instructicns?

3 Move (SP)+, ITEM instruction is used in stack to —---------- an element. |1

a) Display b)push c)pop d) traverse

4 Load instruction is used to fetch the instruction/data from memory. 1
(True/False)

5 Relative addressing mode uses the content Of ----vm-ueas register to find I
the effective address.
a)Base Db)index c¢) program counter d) status

6 will be value of SIN bit when there is data in DATAIN register. |1

7 The register used to save return addresses ig 1
a) MAR b)MDR c)Link d)PC

8 'The keyboard status flag i ----~---=--- and display status flag is --—---- 1
a) SIN, SOUT b) SOUT, SIN ¢} DATAIN, SIN
d} DATAOQUT, SOUT

9 The routine executed in response to an interrupt request is called as -«---- 1
a) Function b) subroutine c) ISR d) recursion

10 When the I/O devices and the memory share the common address space, |1

the arrangement is called a§ ———ceomauee
a) /O mapped J/O b) memory mapped I/O ¢} interrupt controlled I/0
d)none :

Blaom s Cognitive Lovels: L.1: Remember, L2 Understand. 1.3 Apply, L3 Anadvze, L3 Tvaluaie. Lo: Croate




i

— e

(3 T L
RNS INSTITUTE OF TECHNOLOGY

(AICTE Approved, VTU AfTiliated and NAAC A" Ac redited)
(UG progimms = CS1L BCH IS T amd HEET have been Accredited by NTIA
for the Academie Years 200819, 2019.20,2020-21 and 2021.2022)
Channasandim, Dr. Vishnuvanthan Road, Dapgatun - 560 098

Department: CIVIL ENGINEERING
I-INTERNAL TEST

SEM: 1V - SEMESTER BE (C13CS) Date: 28-06-2022
SUB: ANALYSIS OF DETERMINATE STRUCTURLES Time :9,00-10.40 AM
SUB CODE: 18CV42 Max, Marks: 50

Instructions: Answer any five questions ns per INTERNAL CHOICE. "

Question S R el ﬁn?iiq “Tiloom's | CO'S
Cognltlve
1| | level |
1 | For the beam shown in Fig.Q1,compute the rotations at supports 14 LALS co3
and also find maximum deflection by moment area method. Take
E=200Gpa and 1=4*10% mm*
Q0K A5SKN
L\ 4 LS b 38m AI, LSm B
f I %
Fig.Q1 : ‘
OoR )
3 [ Using conjugate beam method find the mid span deflectionof | 14 L4,L5 o3
the beam shown in Fig.Q2 . 30KN

T = e
o g )

ey i et i ey Yhr L = 0 e TR R
| Determine maximum slope and deflection for the beam shown
in Fig.Q3 by moment area method. Take EI=8000 kN-m~

[ &) I5KN IoKN
a 2.5m & _nEm Jc.’ -

Ha B

Fig.Q3

OR
4 | Compute the deflection at the free end of cantilever beam shown 8 L4,LS co3
in Fig.Q4 by moment area method oY CoﬂJuyaf.tr bearm method.

J, am I ‘I’V\’J——“‘:‘:"EC
A B ™




Fig.Q6 using Conjugate beam method. Take E=210Gpa

[=120*10°mm4 ; o
ovn|m

/
5 @ o D X

A

'po ‘C’ in the frame shown’
in the Fig.Q7 using Strain energy method. Take E=200 kN/mm?
[=30*10°mm* \ll |KN

B ¢'3m C

@

h Fig.Q7

5 | Calculate slope at support and deflection under the point load L4,L5 CO3
the beam shown inFig.Q5 using moment area method.
J, 0K
Y N— ®
4m B
c qm
Fig.Q5
OR
6 | Calculate slope at ‘B’ and deflection at ‘C’ for the beam shown in L4.L5 Co3

OR

Determine the deflection at the load point for the beam shown in
Fig.Q8 by using strain energy method.

BOKN
gm LM

Ao <@ A

- £ N

Fig.Q8

L4,L5

CO4




(\

[ © [ Determine the ver

' OR

e ——
vertical deflection

e of the bea
at point ‘D’, Tuke E=2*%105 KN
theorem,

Fig.Q9
e ]

Determine the horizontal dj

in Fig.Q10. The C/s area of each member of the truss is

A=400mm? and E=200GPa. Use Castigliano’s theorem.
~ A4k
3m
X A "B.
A} 4m 4m F%

Fig.Q10

m shown in Fig.Q9 12 L4,L5 CO4
“m®. Use Castigliano’s first
(OKN jOKN HOKN
c
B
D E
4,15 CO4
splacement of joint C of the truss shown | 12 L4,L

Blllums C'o ]“Ve evel. Ll—RcmembBl Z—U lstand "App y L4"" alyse 5-' Lullllat(‘. Lﬁ“- CI eate
g]] L [} L Ilde '] 1'3 1 3 An . L 2]

A kit GOOD LUCK # %% %%




SEM: VI (A, B, C, D)
Subject: Digital Communication
Sub. Code: 18EC61

Vision: Conquesting technical frontiers in the field of Electronics & Communications

1/ R|N EC

R NS INSTITUTE OF TECHNOLOGY
(AICTE Approved, VTU Affiliated and NAAC ‘A’ Grade Accredited)
Department of Electronics and Communication Engineering
(Accredited by NBA for the Academic Years 2018 — 19, 2019 — 20, 2020 — 21)
I - INTERNAL TEST

Note: Answer any five full questions

Date: 9-5-22
Time: 9am-10.30am
Max. Marks: 50

B
Q. No. Questions ST
a | Define Hilbert transform with relevant expression. State its properties. c L
1
! b | Find the Hilbert Transform of  x(t) = sint /t. Cl) L
2
OR
a | Find the g+and g- pre-envelope for lowpass signal g(t). c L
1
2 b | Sketch the amplitude spectra of complex envelope of a bandpass signal S(t). Cl) L
3
Obtain the Canonical representation of band — pass signal and draw the schematic block diagrams for L
a | deriving the in — phase & quadrature components of a band — pass signal followed by its reconstruction Clq
3 using the same components. 0
1
b | Obtain the Polar representation of band — pass signal. IE
OR
a Show that H™(f-fc) = 2H(f ) for a bandpass system impulse response h(t) with Fourier transform c L
4 H(f). S i
b | What are line codes? List the properties of Line Codes. Also list some applications. 1 5
a Derive the equation for Power Spectral Density (PSD) of NRZ polar signaling format and draw its L
normalized PSD. C |3
> b For a given binary sequence 01 01 101 1, draw the following digital signaling formats. (i) (1) L
Polar NRZ  (ii) Bipolar RZ (iii) Polar RZ  (iv) Bipolar NRZ (v) Manchester Code. 1
OR
a | Give the comparison of line codes by considering PSD analysis. c Ié
6 For the binary data sequence 10100001100000001 1000 given. sketch the encoded O
b | signal for following coding techniques, assuming first nonzero pulse is positive. 1 2
(a)B6ZS (b) HDB3 (c)B3ZS
a | Explain Gram — Schmidt orthogonalization procedure. li
Using the Gram — Schmidt orthogonalization procedure, find a set of orthonormal basis functions for C
7 the signals s, (t), s,(t) and s3(t). sketch the resulting orthonormal basis functions. 0 L
b 2
3




Vision: Conquesting technical frontiers in the field of Electronics & Communications

OR
a Explain the geometric representation of set of M energy signals as linear combination of N orthonormal 5 L
basis function. Illustrate for the case N=2 and M=3 with necessary diagram and expressions. c|2
. . . . O
b | Show that energy of a signal is a squared length of corresponding signal Vector. 5|, é
Using the Gram — Schmidt orthogonalization procedure, find a set of orthonormal basis functions to
represent the four signals s,(t), s,(t),and s,(t).And sketch the resulting orthonormal basis
functions.
L
a 7 |C 3
0]
2
b For the above problem 9a , express each signals s; (t), s,(t), and s,(t) in terms of basis functions, 3 L
Also draw the constellation diagram 3
OR
a Obtain the Power Spectral Density (PSD) of NRZ bipolar format and draw its normalized PSD. 71 e L
3
10 b Explain the following with respect to geometric representation 3 ? L
i) Length of a vector (ii) Angle between two vectors (iii) Euclidian distance. 3

*Bloom’s Cognitive Levels: L1 — Remember, L2 — Understand, L3 — Apply, L4 — Analyze, L5 — Evaluate, L6— Create.
COL1: Analyze baseband and bandpass signals in time and frequency domain.
CO2: Prepare mathematical background for digital communication signals and systems

Quiz: Each question 1 mark (answer all guestions)

1. The information content of a modulated signal (t) is fully preserved in the complex envelope $(t). Is this

statement ------------- True / False

2. In the relation, x(t) = Xi(t)cos2nfct—Xq(t)sin2mtfct the low frequency components Xi(t) and Xq(t) are called
of the bandpass signal x(t).

a) Inphase and quadratic components b) Inphase and quadrature components

c) Triplet components d) None of the mentioned

3. what is the possible representation of x(t) if x(t) = m(t)e/ ®®

a) x(t)=m(t) cos2rfct-06(t)) b) x(t) =m(t) cos(2rmfct+0(t))

c) x(t) =m(t)sin(2rfc t - 06(t)) d) x(t) = m(t) sin(2mfc t + 6(t))
4. Which of the following is true regarding the frequency response of Hilbert transform?
a) Complex b) Purely imaginary c) Purely real d) Zero

5. How much phase shift does an Hilbert transformer impart on the input?
a)45° b)90° c)135° d) 180°

6. which of the code requires higher bandwidth

a) NRZ bipolar b) NRZ polar c¢) Manchester d)NRZ unipolar

7. In which of the following fields, Hilbert transformers are frequently used?

a) Generation of SSB signals ~ b) Radar signal processing

c) Speech signal processing d)  All of the mentioned

8. The Hilbert Transform transforms the time domain signal into

a) Time domain  b)Frequency domain  c¢)Both time domain and Frequency domain
d)Time domain or Frequency domain

9.The center frequency of complex envelope signal is

10. The impulse response of Hilbert transform is

QP SETTER QP REVIEWER HOD




SEM: VI (A, B, C, D)
Subject: Digital Communication
Subject Code: 18EC61

Vision: Conquering technical frontiers in the field of Electronics & Communications

1/R|N E|C

R N SINSTITUTE OF TECHNOLOGY
(AICTE Approved, VTU Affiliated and NAAC ‘A’ Grade Accredited)
Department of Electronics and Communication Engineering
(Accredited by NBA for the Academic Years 2018 - 19, 2019 - 20, 2020 - 21)
I1 - INTERNAL TEST

Note: Answer any five full questions

Date: 09-06-2022
Time: 9am-10.30am
Max. Marks: 50

. o | B
Q. No. Questions M| LC*
a | Explain how to convert continuous AWGN channel into a vector channel < }
1 co|s
b | Explain the Matched filter receiver. Obtain the expression for the impulse response of the 5 | 2 1L
Matched filter. 5
OR
a | Explain the Correlation receiver with neat diagram and explanation of detector and the 6 L
2 Maximum -likelihood decoder blocks co | !
b | Derive the statistical characterization of correlator outputs. . 2 iﬂ
L
, . I . . . co |k
3 | a | Obtain the Maximum Likelihood Decision rule for the signal detection problem. 05 |1
5
OR
Show that for a noisy input the mean value of jt correlator output Xj depends only on S; and L
a | all the correlators outputs Xj, j=1,2....,N have a variance equal to the PSD No/2 of the additive | 7 | ., | 2
4 noise process W(t). 2 | ®
b | Write brief note on 0QPSK 3 ]2“
a Describe QPSK signal with its signal space diagram? With the help of a block diagram, ; L
Explain the QPSK Generation and Detection technique. co 3
5
3
b | Sketch the QPSK waveform for the sequence 01101000 3 %
OR
An FSK and DPSK system transmits binary data at the rate of 2 x 106 bits per second. During
the course of transmission, AWGN of zero mean and two sided power spectral density 10-20 L
a | watts per hertz is added to the signal. The amplitude of the received sinusoidal wave for 4 1,
6 digit 0 or 1 is 1 microvolt. Find the average probability of symbol error assuming Non- C30 3
coherent detection.
b With a neat block diagram explain the Non Coherent detection of binary frequency shift 6 L
keying technique 4
a Derive the expression for the probability of error for a binary FSK (Frequency Shift Keying) 5 L
Using coherent detection. co | 2
7 3 L
b | Explain BFSK system with the help of Transmitter and Receiver. 5 3,
6

OR




Vision: Conquering technical frontiers in the field of Electronics & Communications

a | Obtain the Constallation of QAM for M=16 and draw the siganl space diagram 4 ]é
b Draw the block diagram of DPSK transmitter and explan for the binary sequence 6 C30 j;
1001000110, find the resulting wave form for DPSK system. 6
a Derive the expression for the probability of error for a binary PSK (Phase Shift Keying) ; L4
Using coherent detection. (330
b | Draw signal space diagram form BPSK and BFSK 3 L31
OR
a | Explain BPSK system with the help of Transmitter and Receiver. 7 L3
b Define Bandwidth efficiency. Tabulate and comment on bandwidth effiiency of M ary PSK 3 c30 13
signal for different values of M.

*Bloom’s Cognitive Levels: L1 - Remember, L2 - Understand, L3 - Apply, L4 - Analyze, L5 - Evaluate, L6- Create.
CO2: Prepare mathematical background for digital communication signals and systems
CO3: Understand and analyze various digital modulation and demodulation techniques

Quiz: Each question 1 mark (answer all questions)

1  Ifwe correlate the received signal with any one of the two orthogonal function, the obtained inner product will be

a. Inphase b. Quadrature

c. Zero d. Cannot be determined
2 Matched filter provides ____ signal to noise ratio.

a. Maximum b. Minimum

c. Infinity d. Zero
3  Ifthe maximum instantaneous phase transition of digital modulation techniques kept at 90°, the modulation will be

organized as

a. DPSK b. QPSK

c. 0QPSK d. BPSK
4  QAM uses as the dimensions.

a. Inphase b. Quadrature

c. Inphase & Quadrature d. None of the mentioned
5  The maximum bandwidth is occupied by

a. ASK b. PSK

c. FSK d. None of the above
6  The binary waveform used to generate BPSK signal is encoded in

a. Bipolar NRZ format b. Manchester coding

c. Differential coding d. None of the mentioned
7  The bit rate of digital communication system is 34 M bits/sec. The Baud rate will be in QPSK modulation techniques

a. 8.5 M bits/sec b. 17 M bits/sec

c. 32 M bits/sec d. 64 M bits/sec
8  The modulation techniques employed in for telephone modems is ?

a. QAM b. PSK

c. FSK d. QPSK

9  According to the rule of minimizing the error probabilities, the hypothesis should be like if the priori probabilities are
than the ratio of likelihoods.
a. Lesser b. Greater
c. Equal d. None of the mentioned
10 The bit rate of the digital communication system is M kbps. The modulation used is 16QAM. The minimum bandwidth
required for ideal transmission is
a. M/2KHz b. M/16 KHz
c. MKHz d. M/8KHz
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r\% Questions Marks | COs BCL
With a neat block diagram explain the digital PAM transmission through bandlimited baseband channels and
obtain the expression for ISI. L2
1 What is eye pattern? Draw the diagram showing effect of ISI on eye opening and list out the information inferred co4
from the eye diagram. L1
OR
What is Nyquist criterion for zero ISI? Give an example of the pulse with zero ISI. Draw the relevant waveform. L2
2 Obtain the expression for SNR of digital transmission through bandlimited channel. co4 L2
3 Explain the design of band limited signals with controlled ISI using Duo binary signal. coa L2
Explain modified duobinary controlled I1SI with relevant expressions and waveforms L2
OR
Explain the method for symbol detection with controlled ISI. 4 L2
4 Consider the four level data sequence 0013120332010 which is the input to the precoder whose output is used to CO4
modulate a duobinary transmitting filter. Obtain the precoded sequence, transmitted amplitude levels, the received 6 L3
signal levels and the decoded sequence.
a | What is channel equalization? With a neat block diagram explain the concept of equalization using a linear transversal L2
filter
5 b The binary sequence 10010110010 is the input to the precoder whose output is used to modulate a duobinary transmitting CO4
filter. Obtain the precoded sequence, transmitted amplitude levels, the received signal levels and the decoded sequence. | 4 L3
OR
a | What are the benefits of using pulses having raised cosine spectrum in band limited channel. L2
6 CO4
b | Explain adaptive channel equalizer with relevant block diagram. L2
Explain the model of a spread spectrum digital communication system. 5 L2
7 CO5
Explain the generation of DSSS technique with relevant block diagram and waveform 5 L2
OR
a With neat block diagram explain FHSS technique. Explain the term chip, chip rate and processing gain 6 L2
8 b Mention the application of DSSS. Explain any one briefly 4 05 L1
a| Explain with neat diagram the generation of PN sequence, Mention its properties 4 CO5 L2
9 b Draw the four stage linear feedback shift register with 1st and 4th stage connected to modulo 2 adder. Output of the 6 L3
modulo 2 adder is connected to 1st stage input. Find the output PN sequence. Consider initial state as 1000.
OR
A slow frequency hopped / MFSK system has the following parameters: i) The number of bits / MFSK symbol =2
1| a ii)The number of MFSK tones =4 (iii)Length of PN segment per hop =2 (iv) Total number of frequency hops = 4 5 L3
0 Consider a binary input data 01110011110110000001 and PN sequence 0011011000. Draw the FH spectrum. CO5
b Explain with relevant block diagram IS- 95 forward link. 5 L2

*Bloom’s Cognitive Levels: L1 — Remember, L2 — Understand, L3 — Apply, L4 — Analyze, L5 — Evaluate, L6 — Create.
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1 | How can we modify the frequency content of a real — valued signal g(t), such that Co
all negative frequency components are completely eliminated? Support your 1
answer by necessary equations.

2 | Consider a low pass signal g(t), whose spectrum G(f) is defined for —w< f<wv. Co
Sketch the spectral contents of g+(t) and g-(t). 1

3 | Sketch the amplitude spectra of complex envelope of a bandpass signal S(t). fo

4 | Obtain the Canonical representation of band — pass signal and draw the schematic Co
block diagrams for deriving the in — phase & quadrature components of a band — pass 1
signal followed by its reconstruction using the same components.

5 | Show that H™(f-fc) = 2H(f ) for a bandpass system impulse response h(t) with Co
Fourier transform H(f). 1

6 | For a given binary sequence 01011100101 1, draw the following digital signaling | CO
formats. (i) Polar NRZ (ii) Bipolar NRZ (iii) Manchester Code iv) Unipolar NRZ 1

7 | Give the comparison of line codes by considering PSD analysis. fo

8 | For a given binary sequence, draw HDB3, B3ZS and B6ZS encoded signaling formats. Co

10100011000000000010001011010000 1

9 | For the AM signal. s(t) = m(t) cos (2xnft + ¢). Find the following: Co

i. Pre-Envelope ii. Complex Envelope iii. In-Phase and Quadrature 1
Component iv. Natural Envelope
1 | Obtain Hilbert transform of the following : Co
0 i) x(t) = cos 2mfet + sin 2xfet 1
i) X(t) = e~J2mfet
iii) x(t) = 8(t).
iv) x(t) =sint /t
V) rect(t)

1 | Derive the expression for power spectral density of Manchester format and draw the Co

1 | spectrum. 1

1 | Code the binary pattern (i) 1110000101101000000000010 using HDB3 and bipolar NRZ | Co

2 | (ii) 011000011 using B3ZS. Draw B3ZS waveform. 1

1 Determine the pre-envelope and complex envelope of the signal shown in Fig.Q1(b).| Co

3 | SO 1

4" e ~h™ o fow ke e ot
Fig.Q1l(b)

1 | For a binary sequence 0100000001011 construct i) RZBipolar format ii) Manchester Co

4 | format 1
iii) B3Zs format iv) B6ZS format v) HDB3 format.

Also mention the application of B3ZS and B6Zs formats.
1 | Consider a bandpass signal S(t) which is represented in terms of in-phase and quadrature | Co
5 | components. Suggest a suitable scheme for : 1

i) extracting the in-phase and quadrature components from the band pass signal
ii) reconstructing the band pass signal from in-phase and quadrature components.




Module 2

Using the Gram — Schmidt orthogonalization procedure, find a set of orthonormal basis
functions for the signals s, (t), s,(t) and s;(t). sketch the resulting orthonormal basis
functions

S\ oW ' B U4

A 4

& ey S : 2

° > o) ) 2 o .

Using the Gram — Schmidt orthogonalization procedure, find a set of orthonormal basis functions
to represent the four signals s, (t), s,(t), and s,(t).And sketch the resulting orthonormal basis
functions. Also draw the constellation diagram

s (1) 5201 1 54000

1 1 p— 1

] T

(=]
b =g
D
2%
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Explain the geometric representation of set of M energy signals as linear combination of N
orthonormal basis function. lllustrate for the case N=2 and M=3 with necessary diagram and
expressions.

Using the Gram — Schmidt orthogonalization procedure, find a set of orthonormal basis functions
for the signals s, (t), s,(t) . sketch the resulting orthonormal basis functions.

S G S;.@
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Show that for a noisy input, the mean value of the jth correlator output Xj depends only on
Sij and all the correlators outputs Xj, j=1, 2, - - - -, N, have a variance equal to the PSD
No/2 of the additive noise process w(t).

For the signals s(t), sz(t), ss(t) and s4(t) shown in Fig.3(a), find a set of orthonormal bas

functions using gram—Schmidt orthogonalization procedure. {09 Mar}
557 sy B
5 L8
' h \ ' '
!JTI(E' h"_’ii' o 1. }f n"% T?.t; -] T ‘}E-'-

Fig.Q3(a)




b. Three signals s,(t), s2(t) and ss3(t) are shown in Fig.Q.4(b). Apply Gram Schmidt procedure
to obtain an orthonormal basis for the signals. Express signals s;(t), s2(t) and s3(t) in terms of
orthonormal basis functions. (08 Marks)

1 7

£
2
p EER

] ﬂi

L 2 2N

V23 7
Fig.Q.4(b)

Use Gram-Schmidt orthoganalization procedure and find the set of orthonormal basis
functions to represent the four signals S(t), Sa(t). S3(t) and Si(t) shown mn Fig.Q3(a). Also
express each of these signals in terms of the set of basis functions.

HHJ

5 5,147 i 5

§ 2 1 +1
b ‘Ej’:"r“t °\E:Fjﬁ R
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Fig.Q3(a) (08 Marks)

Using the Gram — Schmidt Orthogonalization procedure, find a set of Orthonormal basis

functions to represent the three signals S,(t) , Sx(t) and Si(t), shown in Fig. Q3(a).
(10 Marks)

Ttay

3 o€k
s.(;)‘]

Fig. Q3(a) —-[ e v
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10

Explain the Geometric representation of signals. Illustrate the geometric interpretation of
signals for the case of 2 — dimensional signal space with 3 signals S1(3, 1) , S2(1, 2) ,
S3(2,3).

11

Using the Gram — Schmidt orthogonalization procedure, find a set of orthonormal basis functions
to represent the two signals s;(t) and s,(t). And sketch the resulting orthonormal basis

functions.
s, (t) =\E cos2nfit O0<t<T, fi=
m

sz(t):\/?cosbrfzt 0<t<T, fZ:F’ m — integer,m # 0

n —integer,n + 0

)
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DIGITAL COMMUNICATION 18EC61
Assignment-2

1 | Explain the operation of correlation receiver with relevant diagram Co2
2 | Explain how to convert continuous AWGN channel into a vector channel Co2
3 | What is a matched filter? Explain its properties. Co2
4 | Derive the statistical characterization of correlator outputs. Co2
5 | Obtain the Maximum Likelihood decision rule for the signal detection problem. Co2
6 Explain the correlation receiver with neat diagram and explanation of detector and the Co2
Maximum —likelihood decoder blocks
7 | Show that for a noisy input the mean value of j*" correlator output Xj depends only on Sj Co2
and all the correlators outputs Xj, j=1,2.....,N have a variance equal to the PSD No/2 of the
additive noise process W(t).
8 | Explain the signal space representation for binary phase shift keying modulation. Also Co3
derive the expression for the probability of error for the BPSK.
9 | Explain QPSK transmitter and receiver with neat block diagram. Co3
10 | Derive the expression for the probability of error for a binary PSK (Phase Shift Keying) Co3
Using coherent detection.
11 | Explain BPSK system with the help of transmitter and receiver. Co3
12 | Obtain an expression for probability of symbol error for coherent binary FSK. Co3
13 | Describe QPSK signal with its signal space diagram? With the help of a block diagram, Co3
Explain the QPSK Generation and Detection technique.
14 | Binary sequence dj (0010011001) Is applied to the DPSK Iransmitter. Obtain differentially | Co3
encoded sequence. DPSK wavefomm and in the absence of noise, reconstruct the original
binary scquence. Also write the phase shift in the carrier signal for the differentially
encoded sequence.
15 | Draw the block diagram of DPSK tr:insnitler and explan for the binary sequence Co3
10010001 10, find the iesulting wave orm for DPSK system.
16 | An FSK system transmits bina'y data a the rate of 2 x 10° bits per second. During the Co3
course ot trinsmission, AWGN of zero mean and two sided power spectral density 102°
watts per hertz is added to the signal. The amplitude of the received sinusoidal wave for
digit 0 or 1 is 1 microvolt. Find the average probability of symbol error assuming non-
coherent detection.
17 | Define Bandwidth efficiency. Tabulate and comment on bandwidth effiiency of M ary PSK | Co3
signal for different values of M.
18 | With a neat block diagram explain the Non Coherent detection of binary frequency shift Co3
keying technique
19 | An FSK transmits binary data a the rate of 2.5x10° bps. During the coursc of transmission. | Co3
AWGN of zero mean and PSD of 10° Watls.hz is added to the signal. In the absence of
noise. amplitude of the received signal for digit 1 or 0 is 1 mV. Determine the average
probability of symbol error for the following:1.BFSK using coherent detection.2. BFSK
using non-coherent detection.
20 | An FSK transmits binary data a the rate of 2x10° bps. During the coursc of transmission. Co3
AWGN of zero mean amd PSD of 10-%° Watls.hz is added to the signal. In the absence of
noise. amplitude of the received signal for digit 1 or 0 is 1 microV. Determine the average
probability of symbol error assuming non coherent detection
21 | Derive an expression probability of error for binary FSK (Frequency Shift Keying) using Co3
coherent detection.
22 | Binary data are transmitted over a microwave link at the rate of 10° bits/sec and the power | Co3
spectral density of the noise at the receiver input is 10" W/Hz. Find the average carrier
power required to maintain an average probability of error Pe < 10 for the following
cases.i) Binary PSK ii) DPSK
Note: erfc(2.63)=2x10*, Q(3.7) = 10*
23 | Sketch the QPSK waveform for the sequence 01101000 Co3
24 | Obtain the Constallation of QAM for M=16 and draw the siganl space diagram Co3
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DIRECT TAXATION
Time: 90 Mts

Max. Marks: 50

Note: Answer any TWO FULL Questions from Question No. 1 to 3 & Question No. 4 is com;fulsor}’
PO:CO: BT

' Q No. Questions Marks
| 1a Identify any six assets does not include under the term ‘Capital asset’ ‘iw w3 | 1:4:4
b | Explain the deductions ws 54, 54B and 54F in brief \ /T 3:4:5
R 10 |5:3:5

le ' Mr. Hari retires on 15" October 2020 from a Non-Government-“ \

gratuity. His salary details are given below; \‘
‘ F.Y.2020-21 | Basic Rs. 16000 p.m | DA 50% of Salary (40% part of

retirement benefits). \,’J’f’

'F.Y.2019-20 | Basic Rs. 15000 pm | DA 50% of Salary (40% part of
retirement benefits) ;

Determine his taxable gratuity if the Organ:zahonHQ\not covered by the
Payment of Gratuity Act 1972. )

Organization, afler serving 30 years and 7 months. He gcls Ra 3 80 000 as; ’
/s ¥

”

2a Who is specified Employee as per IT Act 0f1961?

3 1:3:1

M. Rahul retired from ACA Ltd., 'on 30" June 2019. He gets pension of

Rs.4000 per month up to 3, 1*December 2020. On 1¥ Jan 2021, he gets 40
% of pension commuted fur Rs\52‘300 Calculate taxable Pensxon What

difference it will make 11" he gets RS: 45000 as Gratuity along with

pension? b

7 5:4:5

2c Find out the amount that shall bc,mc[uded in the income under the head

salaries in each of the- followi lng cases:
a. Basic Pay Rs.20,000 DP 10% of Basic Pay, Commission based on

Fixed percentage of Turnover Rs. 1,20,000 for the whole year. HRA
Rs. 5,000p.m Actual rent paid Rs. 4,000p.m., House situated in Agra.
b. Basic Pay Rs.'30,000 DA @ 10% of Basic Pay, HRA Rs. 5000p.m,
Actual rent paid Rs. 7000p.m., House situated in Mathura.
c Basic Pay Rs. 20,000 p m. DA @ 10% of Basic Pay, HRA Rs.
+2000p.m, and actual rent paid Rs. 5,000p.m., House situated in Delhi.

10 | 3:4:5

State any six fully exempted allowances

3 2:3:2

3a

3b Sri Om Prakash was manager in a company. He sought premature
retirement from service on 1.11.2020 after completing 25 years of service.
From 1.8.2019 his pay scale was Rs. 18000-900-24300 and he was getting
DA of Rs.1800 p.m which was treated as salary for the purpose of
retirement benefits. He had 7 months earned leave to his credit (on the
basis of 30 days per year) which was approved; hence he was paid Rs.
132300 as salary and Rs. 12600 as DA.

Compute the amount exempt regarding encashment of earned leave for the

AY 2021-22.

7 5:4:5




3c Mr. Hanuman submits the following particulars about sale of assets during 10 |5:5:5
the year 2020-2]:
Particulars Jewellery Plot (Rs.) Gold (Rs.)
(Rs)
Sale price 7,00,000 18,24,000 5,00,000
Expenses on sale Nil 24,000 Nil
Cost of acquisition 1,29,000 2,26,000 1,48,000
Year of acquisition 2007-08 2004-05 2009-10
He has purchased a house for Rs.15,00,000 on 1.3.2021. Calculate the
amount of taxable capital gain if CII for 2004-05, 2007-08 2009-10 and,
2020-21 are 113, 129, 148 and 301 respectively. L Yl _
LV 4
4. Case study-Compulsory SR % 10 [3:5:5
Mr.Chandan is an employee of a textile company, Kanpur since 2010; He | 4
has submitted the following particulars of his income forthe FY2020-21.
i Net basic salary Rs.4,00,000 after deduction of@,pm'bﬁtiQn to/
RPF Rs.72,500 and rent of bungalow @ 10% of basic salary.”
ii__| DA Rs. 1000 p m (Rs. 200 p m enters into_retirement benefits
ii__| Education allowance for two children @ Rs:150, p.m per child C‘
iv__| Commission of sales @ 1% Rs. 10000 b, ;
v Entertainment allowance Rs. 700 pm X
vi | Travelling allowance for his official tours Rs.30000, Actual
expenses on tour amounted to Rs. 22000
vii | He resides in the bungdlow of the Company. Its fair rent is Rs,
10000 p m. A wateKmah and Cook have been provided by the
Company at thc_..,bﬁngali%é}y,ho were paid Rs. 4000 p ,m each,
viii | He has been pfovided with alarge Motor Car for his official as
well as personal use;, The running and maintenance CoSts are
borne by’the Companys,_
ix | Employers confribution to RPF is Rs.47500 and the interest
|| crédited to this fund at 10% rate amounted to Rs.50000
|| Compute his Ihg_ome:goﬁl’ Salaries for the A Y 2021-22
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DEPARTMENT OF MECHANICAL ENGINEERING

St'!mester: 7™ SEM CV/CSE/ISE/EE 2" INTERNAL TEST DATE: 22-12-2021
Time: 9.00 am to 10.40 am Sub: Energy and Environment Max. Marks: 50
Sub Code: 18ME751
Note: Use of Compound Interest Table is permitted.
Q. No Question M BCL
1. | a. [Distinguish between ‘preliminary energy audit® and ‘detailed energy audit’? 5 L2
b. [What are the objectives of energy management? 5
OR
2. | a. [Give a typical energy audit reporting format. 5
b [What are the principles of energy management? 5 L2
3 a. |List & Explain the steps involved in ‘detailed energy audit’. (EA) 5 L2
b. |What are the general characteristics of capital investment 5 L2
OR
4 alculate the cost of generation per kWh for a power station having the following data: 10 L3
lled capacity of the plant =200 MW .
ICapital cost = Rs 400 crores
Rate of interest and depreciation = 12%
|Annual cost of fuel, salaries and taxation = Rs 5 crores
factor = 40%
Also estimate the saving in cost per kWh if the annual load factor is raised to 60%.

5. ‘ompany owns a premium plot. They have to decide which of the several alternatives to select in 10 L3
ing to obtain a desirable return on his investment. After much study and calculation, they decide
at the two best alternatives are as given in the following table:

I

p -
R

Evaluate the alternatives based on future worth method at i=15%

OR

6. | [There are two alternatives for purchasing a concrete mixer. Both the alternatives have sam i

e cash ﬂow. details of alternatives are as follows; Alternative-1: Initial purchasecost = ;:3‘333{5 1 .
ual operating and maintenance cost = Rs,20,000, Expected salvage value = Rs.1,25,000 Usef;.ll l'ife i

years. Alternative-2: Initial purchase cost = Rs.2,00,000, Annual operating and m'aint;nance cost =
-35,000, Expected salvage value = Rs.70,000, Useful life = 5 years.

sing present i i i

LIO"/-spe‘: yea:-l worth method, find out which alternative should be selected, if the rate of interest i{

S
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7 | a. [Define Environment. Mention its scope 5 L2 co3|
b. [What are the classifications of biotic and Abiotic components? Explain in brief. s i =
0 OR
8. | . Discuss the Environment related need for public awareness 5 L2 Co3
b. Bring out the difference between oxygen and nitrogen cycle 5 Lz Co3
9. | a. [List the types of ecosystem? 2 L2 co3
b. ;Nhat is an ecosystem? Discuss forest ecosystem. Explain how conservation of forest can be L2 co3
one.
_ OR
10 rite gdshort note on (i) ecological succession (ii) food chain iii) food web iv) ecological 10 L2
yramid.
Blooms Cognitive Level: LRemember, L2 Understand, L3Apply, L4 Analyze, L5Evaluate,
L6Create
oNo 18ME751: Energy and Environment Quiz-2 _— BoL  |cow
All the environment crisis are solely due to rise
1. ) Popdiation b) Water quality  ¢) Air quality  d) None of the above 1 L2 O
“The judicious and effective use of energy to maximize profits and i
nhancecompetitive positions”. This can be the definition of: 1 L2
) Energy conservation b) Ene@ management ¢) Energy policy d) Energy Audit
e liquid water component of earth is called —----—-mmmmmmeeemv -,
3. [a) Lithosphere  b) Hemisphere  c) Hydgdsphere  d) Atmosphere. 1 7 B o
he objective of energy management includes
) Minimizing energy costs b) minimizing waste
" ) Minimizing environmental degradation  d) auxf(e above 1 L2
5, system without life o
) Abigtic b) Biotic c) Stainable _d) Organic 1 L2
HO stands for? ] -
6. [a) World Hygiene Observation b) Wo,r,ldﬁealth Organization 1 L2
) Wild Hazardous Organisms d) None the above -
5. [Energy manger should be well versed with i 2 oo
) Manufacturing and processing skills b) Technical and marketing skills
) Managerial and technical skills d) Managerial and commercial skills |
eforestation increases % of ----------———---—in atmosphere. i "003
) Oxygen b) Hydrogen c) Nitrogen d),Carbion di oxide. L2
flesh eating animal . =
" la) Ca;r%re b) Herbivore c) Coalition  d) Carboxylation L2
n energy policy does not include : = |
) Target energy consumption reduction b) Declaration of top management commitment
) Time period for reduction d) Future production projection -

'tt"tttGooD LUCKQ'....Q
A D
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I - INTERNAL TEST : Digital Communication: SCHEME

1a Define Hilbert transform with relevant expression. State its properties. 4M

when the phase angles of all components of a given signal are shifted by +90°, the resulting function of time is known as the Hilbert
transform of the signal. The Hilbert transform is called a quadrature filter; it is so called to emphasize its distinct property of
providing a £90° phase shift.

To be specific, consider a Fourier transformable signal g(f) with its Fourier transform
denoted by G(f). The Hilbert transform of g(t), which we denote by g(1), is defined by

s = 17 g7
HO) ‘nf_mr_zd’

Properties

A signal g(t) and its Hilbert transform ér(!) have the same magnitude spectrum.

That is to say,

Gl = |G

If g(t) is the Hilbert transform of g(t), then the Hilbert transform of g(t) is —g(1).
Another way of stating this property is to write

arg[G(f)] = —arg{G(N}

A signal g(t) and its Hilbert transform g(t) are orthogonal over the entire time interval
(—oo, DO) -

In mathematical terms, the orthogonality of g(r) and g(¢) is described by

==

[ emgmadr =0

1b. Find the Hilbert Transform of  x(t) = sint /t .-6M
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2a. Find the g+and g. pre-envelope for lowpass signal g(t). -7M
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2b.Sketch the amplitude spectra of complex envelope of a bandpass signal S(t).-3M
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3a. Obtain the Canonical representation of band — pass signal and draw the schematic block diagrams for
deriving the in — phase & quadrature components of a band — pass signal followed by its reconstruction
using the same components.-8M
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3b.Obtain the Polar representation of band — pass signal.-2M
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4a. Show that H™(f-fc) = 2H(f ) for a bandpass system impulse response h(t) with Fourier
transform H(f).-5M
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4b. What are line codes? List the properties of Line Codes. Also list some applications.-5M
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Applications: Telecommunication in PCM technique

5a. Derive the equation for Power Spectral Density (PSD) of NRZ polar signaling format and draw its
normalized PSD.-5M
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5b.For a given binary sequence 0101101 1, draw the following digital signaling formats. (i)
Polar NRZ (i) Bipolar RZ (iii) Polar RZ  (iv) Bipolar NRZ (v) Manchester Code.-5M
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6a.Give the comparison of line codes by considering PSD analysis-4

PSD comparison

o o o
e (>3] @

Power spectral density (PSD)

o
N

0 05 1 15 2 25 3
Normalized frequency
code BW | DC Null
comp | DC
polar 1/Tw | no yes
unipolar 1/Ts | yes yes
bipolar 1/T, | no no
Manchester | 2/T, | no no




6b.For the binary data sequence 10100001100000001 1000 given. sketch the encoded signal for
following coding techniques, assuming first nonzero pulse is positive.-6M

(2)B6ZS (b) HDB3 (c)B3ZS

10/{1/0(0/0|0Of2}2|0|0(0|0|0O|0O|O|1|21(0]|0]|O

7a.Explain Gram — Schmidt orthogonalization procedure-5

Gram-Schmidt Orthogonalization Procedure

Having demonstrated the elegance of the geometric representation of energy signals with
an example, how do we justity it in mathematical terms? The answer to this question lies
in the Gram—Schmidt orthogonalization procedure, for which we need a complete
orthonormal set of basis functions. To proceed with the formulation of this procedure,

suppose we have a set of M energy signals denoted by s(1), 55(1), ..., 5)(r). Starting with
51(r) chosen from this set arbitrarily, the first basis function is defined by
s.(1)
¢, (1) = i b

[E,



s1(1) = JE 6,(1)
= 5'11(!'}@(']{’}
where the coefficient 5, = «/ETI and ¢;(r) has unit energy as required.

Next, using the signal s,(1), we define the coefficient s, as

T
Sy = J’D 5,(1) ¢, (1) dr

We may thus introduce a new intermediate function
85(1) = 55(1) — 551 9,(1)

which is orthogonal to ¢ (1) over the interval 0 <t < T by virtue of the definition of 557 and
the fact that the basis function ¢(s) has unit energy. Now, we are ready to define the
second basis function as

£5(1)

T
I_[ g5(1) dr
0

Substituting (7.19) into (7.20) and simplifying, we get the desired result
855(1) =55, b, (1)

@y(1) =

¢2(") =

3
Ey—s59

where E; is the energy of the signal s5(7). From (7.20) we readily see that

T
| ga()dt = 1
0

in which case (7.21) yields
T
[ ¢(ng, dr =0
- 2

That is to say, ¢,(r) and ¢,(r) form an orthonormal pair as required.
Continuing the procedure in this fashion, we may, in general, define
i—1
gf{f} = -5;'{") =5 Z S;'j‘f%(”
j=1
where the coefficients s;; are themselves defined by

T
e J'Os,.(r)gz_(r}dr, j=1,2...,i-1

For i = 1, the function g;(r) reduces to s;(1).
Given the g;(1), we may now define the set of basis functions

8,(1)
T ]
/_[ g (1) dt
0

8a.Explain the geometric representation of set of M energy signals as linear combination of N orthonormal basis
function. llustrate for the case N=2 and M=3 with necessary diagram and expressions.-5
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Ilustrating the geometric representation of signals for

the case when & = 2 and M = 3.



8b.Show that energy of a signal is a squared length of corresponding signal Vector.-5M

In an N-dimensional Euclidean space, we may define lengris of vectors and angles
between vectors. It is customary o denote the length (also called the absolure value or
norm) of a signal vector s; by the symbol ||s;|. The squared length of any signal vector s; is
defined to be the fruner product or dor producr of s; with itself. as shown by

Z s 525 s M
where 5;

is the jth element of 5; and the superscript T denotes matrix transposition.

7 5
E, = _.' ~s7(r) dr, i

0
Therefore. substituting (7.4) into (7.9). we get

= T N N
E; = _[u I=leij¢j(:) Z sindp(e) | dr

There is an interesting relationship between the energy content of a signal and its
representation as a vector. By definition. the energy of a signal 5,(r) of duration 7 seconds is

y =
Interchanging the order of summation and integration. which we can do because they are
both linecar operations, and then rearranging terms we get
< N N 5
E, = 3 3 susal #o e dr
A o
FATR R |
Since, by definition, the ¢j(t) form an orthonormal set in accordance with the two
conditions of (7.6), we find that (7.10) reduces simply to
N
E, = 2 ST

J=1

2
= I
Thus, (7.8) and (7.11) show that the energy of an energy signal 5,(r) is equal to the squared
length of the corresponding signal vector s.(r).

10a. Obtain the Power Spectral Density (PSD) of NRZ bipolar format and draw its normalized PSD.-7
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10b.Explain the following with respect to geometric representation -3M

i)Length of a vector (ii) Angle between two vectors (iii) Euclidian distance.

The squared length of any signal vector si is defined to be the inner product or dot product of si with itself, as shown

by

2 T
Isill” = si's:

Euclidean distance dix between the points represented by the signal vectors si and sk.
3 N 3
Isi=si™ = 2 Csij= 50"
=il

z 2
i j{](sl-(r)—sk(r)) dr



By definition, the cosine of the angle is equal to the inner product of these two vectors divided by the product

of their individual norms, as shown by

cos(f,) =

T
88
[sfsd

7b.Using the Gram — Schmidt orthogonalization procedure, find a set of orthonormal basis functions for the
signals s1(t), s,(t) and s3(t). sketch the resulting orthonormal basis functions.-5
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9a.Using the Gram - Schmidt

orthogonalization

procedure, find a set of orthonormal basis functions to represent the four signals s;(t), s,(t), and s,(t).And

sketch the resulting orthonormal basis functions.-7M
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Explain how to convert continuous AWGN channel into a vector channel

o E5)
[~y
‘ ogdk l——3 X4
. $a (L
¢ ' " |
= fd.t |5 xs
2 ) : . ‘
— ; .
D bl ST
¥, ]
osldb H XN
i : :

Bank o‘h N Coxse kidus

& 'Thc_ irn?l.)’l =] 4he Gﬂ"l"‘l{.lﬂ.la\ llﬁ - ér .
: 120 el dywdr + [ ol qibo
L) e Bl Ao oetsT; 1nlinh F & 5 4

. S @ U= S+ W Jatyaee B —@®
+ The oulput nhm.u-. Corelodd o o

. o imce

Whee S is o dgemimishe st ST
. -9

v ansemiiled e‘.arml. 21l is knowr ond ‘a ﬂ

5
25 = g BB ) dk -®
balidolimg & 1LY hnum e O
Lulon L ‘& L

o

h
Li= ( wth gjlodt —@

+ The Secord Commpoment W ia ine Sample Nalue 01.:
2i= [ [&i1) +wn] §;dt

wit) ab
| : nanmel molst ;
ondoem Vosioble W] due fo ©
] -hww i 1

Shawmn bnﬂ.

L=
- The Scoord Cormpoement  LO T & Ane Sosople value o‘

Nondorm vVoniak\e w Al 4o c‘honrng( moisc
o 1 —w (-\-). ah
\_/\Ie\h B i 1

RS : e o
Wi = [ wew gyodae —&

The Coaacelal&t ocorpolis ane
Tasy St N —@




Explain the Matched filter receiver. Obtain the expression for the impulse response of the Matched filter.
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Explain the Correlation receiver with neat diagram and explanation of detector and the Maximum -
likelihood decoder blocks
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Derive the statistical characterization of correlator outputs
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Show that for a noisy input the mean value of jth correlator output Xj depends only on S; and all the

correlators outputs Xj, j=1,2....,N have a variance equal to the PSD No/2 of the additive noise process W(t).
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Describe QPSK signal with its signal space diagram? With the help of a block diagram,
Explain the QPSK Generation and Detection technique.
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Sketch the QPSK waveform for the sequence 01101000
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An FSK and DPSK system transmits binary data at the rate of 2 x 106 bits per second. During the course of
transmission, AWGN of zero mean and two sided power spectral density 10-20




watts per hertz is added to the signal. The amplitude of the received sinusoidal wave for
digit 0 or 1 is 1 microvolt. Find the average probability of symbol error assuming Non-coherent detection.

Given: N0/2=10-20= 2x10-20
Ac= 1 micro Volts
Rb=2x10¢; Tb = 0.5 x 10-6

Gl cf_,—EhInmq‘_‘] .

FSK:

= 0.5e(~Px 0.5x1076 /4x10~20)
Where P=Ac2 /2 = 0.5x10-12w

Pe = 0.5¢(~05%10-12x 05x107° /4x1072%) _( 5+0.00193=0.000965=9.65x10-*

Yo
Pe = Yo & (-Eb)ne)
DPSK:

Pe = 0.5e(~05x10-12x 0.5x1076 /2x10720) _ 1.86x10-6

o o muo N

With a neat block diagram explain the Non Coherent detection of binary frequency shift keying technique
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Explanation

N

Derive the expression for the probability of error for a binary FSK (Frequency Shift Keying)
Using coherent detection.
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Explain BFSK system with the help of Transmitter and Receiver.
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Obtain the Constallation of QAM for M=16 and draw the siganl space diagram
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Draw the block diagram of DPSK transmitter and explan for the binary sequence
1001000110, find the resulting wave form for DPSK system.
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Derive the expression for the probability of error for a binary PSK (Phase Shift Keying)
Using coherent detection.
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Draw signal space diagram form BPSK and BFSK
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Explain BPSK system with the help of Transmitter and Receiver.
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R N S INSTITUTE OF TECHNOIDGY_
Department of Electronics & Communication Engincering

0 T O S O

Vision: Conguering technical frontiers in the field of Electronics & Communication. -
' 111 — Internal Assessment )
SEM: VI (A, B,C, D) Dymte: 7/ (071 U177
Subject: Digital Communication [ruratiem | 5:* H mine
Sub. Code: 18EC61 M Marks 0
Q. H Marks (in Bl
S Questions L [ Sainiunlt Sl S
With a neat block diagram explain the digital PAM transmission through bandlimited baseband channels and
a | obtain the expression for IS 6 1.2
e e - L-;--,--,—q f],‘ -
1 What is eye pattern? Draw the diagram showing effect of [SI on eye opening and list out the information inferred
b | from the eye diagram. 4 1
e oR -
. What is Nyquist criterion for zero ISI? Give an example of the pulse with zero ISI. Draw the relevant waveform. P L2
‘ : — cos
2 b Obtain the expression for SNR of digital transmission through bandlimited channel. 5 L2
|
5|0 Explain the design of band limited signals with controlled ISI using Duo binary signal. cos | 2
6
b | Explain modified duobinary controlled ISI with relevant expressions and waveforms 4 L2
OR
a | Explain the method for symbol detection with control led ISI. 4 L2
4 b Consider the four level data sequence 0013120332010 which is the input to the precoder whose output is used to CO4
modulate a duobinary transmitting filter. Obtain the precoded sequence, transmitted amplitude levels, the received 6 L3
signal levels and the decoded sequence.
a | What is channel equalization? With a ncat block diagram explain the concept of equalization using a linear transversal 6 L2 !
filter {
5 b The binary sequence 10010110010 is the input to the precoder whose output is used to modulate a duobinary transmitting co4
filter. Obtain the precoded sequence, transmitted amplitude levels, the received signal levels and the decoded sequence. | 4 L3
OR
a | What are the benefits of using pulses having raised cosine spectrum in band limited channel. 3 L2 |
6 i - CcOo4 |
b | Explain adaptive channel equalizer with relevant block diagram. ” 2
i Explain the model of a spread spectrum digital communication system. R =
7 : " Ccos b——
b | Explain the generation of DSSS technique with relevant block diagram and waveform 5 L2
OR
i With neat block diagram explain FHSS technique. Explain the term chip, chip rate and processing gain 6 L2
g b Mention the application of DSSS. Explain any one briefly P COs L1
a] Explain with neat diagram _the generation of PN sequence, Mention its properties s ] cos | L2
9 b Draw the four stage linear feedback shift _register_with 1st and 4th stage connected to modulo 2 adder. Output of the L3
1 modulo 2 adder is connected to 1st stage input. Find the output PN sequence. Consider initial state as 1000. 6
OR
A slow frequency hopped / MFSK system has the fol lowing parameters: i) The number of bits / MF'SK symbol =2
1l a ii)The number of MFSK tones =4 (iii)Length of PN segment per hop =2 (iv)Total number of frequency hops = 4 < L3
0 . D —_ —_ = i
Consider a binary input data 91300! 1 1_19_1 10000001 and PN sequence 0011Q11000. Draw the FH spectrum. Ccos
T Explain with relevant block diagram 15- 95 forward Tink. . R

*Bloom’s Cognitive Levels: L1 — Remember, L2 — Understand, L3 — Apply, L4 — Analyze, LS — Livaluate, L6 — Create,
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RNS INSTITUTE OF TECHNOLOGY
Department: Electrical and Electronics Enginecring

| Flg. 7
(1YWhat is Schmit Tripger?

(ii) Why is Schmitt Trigger also known as a regeneralive eomparator)
(iif) Draw the input.and output voltuge wavelorms for “mE“hmi“TFiEEﬂP
circuit. shown in fig, 7 ;

(iv) Draw the output voltage versus input voltage plot of hysteregis vol

tage for

the Schinitt Trigger circuit shown in fig, 7

ILINTERNAL TEST Date: 30-07-22
SEM: TV . Time: 9:00-10:30pm
SUB:OP-AMPS & LINEAR IC's Max Marks: 50
SUB CODE: 18EEd6
Answer The Following Questions : -
Q Cuestion Wi | BOL | €9
No. T
1@ | A PLL system with a [05 Iz inpul has o VCO with a 100 kHz free ronning | o | I ca
frequency and a 3.3 kHz/V sonsitivily. The phase deleclor sensitivity is 0.68
W/rad and the amplifier gain is 5. Calculale
(i) The loop gain (i) Tnput/Ouiput phase difference  (ili) The static error voltage
_ tiv) Control voltage (v) Tracking range B =
L 1(b) | Explain how 555 timer can be used as a pulse stietcher, am_| 13 | €03
: T or
2(2) | Draw the pin diagram of a 555 timer IC., . MG NE
2b) | With the liclp of a neat circnit diagram, explain the operation of 555 timer IC 8 | L3 | COs
_when used as & monostable mulitvibrator, Draw the relevant waveforms.
3(a) | Obtain an expression for loop gain of PLL ] A | 2 | cos
3(b). | With a neat circuit diagram and relevant equations cxplain the operation of M | L3 | o2
Voltage to Current converter with grounded foad,
. OR . .
.4(a) | Explein the operation of u basic comparator using = neat circiit diagram and | €M | 13 | CO3
_ relevant waveforms, _ : ;
| 4(b) | Draw the circuit and waveforms for (i) Inverting ZCD- (ii) Mon-inverting ZCD | 4M | L3 | Co3
5(a) | Explain the ﬂpe:ratiuﬁ of a square wave generator using circuit diagram and T T
_ waveforms. N L4
3(b) | Design a square wave oscillator for frequency of oscillations £, =LkHz. Use| M | L3 | CO3
741 op-ampwith de supply voltapes = 15V '
. ) : (R
G Explain the operation of signal generator which provides square and triangular | 10M | L3 | CO3
wave, Draw the relevant waveformis and write the relevant equations. ' o
7 oM | L1 | con
x 12
J _ L3
Mo - L+
H R.J. ;
5l
s
J:'_ =
S




“fv)In the 'ui_rc_uit-sliuwn below Rp=1004z, Rr=56kL, v;n'--l“-:’- peals to peak sineg '

swave and.ihe op-amp 15 supply voltages =1 151, Dolennine the thresheld. :

voltages. o g :

(vi) Modify the circuil shown in lig, T io make lower LOERCTULE T?"i-"mh-[-rﬂ“_—ﬂ"'-'"-. 2
= {}H . - 1 . s i .

8(z) | Explain the operation of an C Phase shift oscillator sing i nodt circuit diapram | =M | L3 | CU3

: and warvefbrmas, . :
: ; s [ 11 o

8(b) | Exalain Lhe churacteristics ot somparolors.

i ' L2 | Cos

9fa) | With the help nfa llack diagram-and relevnit wvelarms; sxplain the operation

'pEPLL. E
; . | "2 L3 G s

UMy [Llow can we implement phase comparalor uginy ROE pales. .
(X

' lﬂ{l_'.l.-j' ! Expinin traclting ranpe of'a PLL 'l.ﬁL'ILl__hl:_: hizip of 'T.J.,y'f.f.l_-’.l'ﬂljl'-"-
] p. — errar valtage and f — fregiiency.

0y | Willr @ meat block dinpram and wavelorms, ssplain how PLL can be atsed to | M| L3 | ©0O5
inplement freguensy synthesizer?

QLIE-1

1. The tem7 mono=iable means :

{a) one ssable slule (bY one Ttequency {o] one bme congtant, () oo autpur
* A PLE muimains lock by-toampuring

(i) Fhe froqeency of wo sipanls: £2] The plinse nfbara siguals

(&) The amplitude of fasa signals: eIy A of these
'3. Who fovensed the operatdonel ampi"iﬁm?_

{a) Binely dawnpon (k) D, Goedun Moore
1E] Kari P svmise| fdyTames Watt

4. Which.one of e following i+ not.an input.of-cutpat altihe 555 liuee

fe} threshold: {h] tripger e Az} disthirre () elok
5 "[_“hi: ratio of’ différential gain.to enmmpn-modegain g called ...,

(2} Commmon mode rejeciian skt iftecential réjection
{¢] Amnolnurde () THhaze

" 8. Nepaiive feedbicl i a vollope amplifter ...
(2} Inéreas st e mput and outpur impedance.
{o} Increazes inpat impedance and Gandiwyidth
(¢l Decrodses indut impcdance and eaddwidtiv
() decrises outpul impedanee 2nd bundwidlh

7. Theup-afmp can aroptily
fa}uc.sigialsoily -

(1) dz signals anly

[e] hoth ac qhd,ﬂu‘ﬂignals :
[ Nefiher ae-nor de sijznide

B, Ar ddedl ppéralional araplilier has ;
() nfinine iy pgge impedanso §b): Zerg gatpulimpelnce
{c) Infinise Bundwidih oy ALEof the nbv

& Blew snte ol uy idenl aneey: PP
2 CEOlaperiLliog ul qriplifier 3§ o
(7} [nfinity (b} e 'I:.'::-JI'IJ- i : {4l) Teen

m:Til—""‘-ﬂlguﬁmi'tdiﬁ“'ﬂﬂ'ﬂﬁ-bg e e fiiiwinn jole e dnverting end wen-nvenioe tennlnal
ot o QPP W the Diinging siacronts fluwing 1ulo, e rening

{'ﬂ}"[;npul [rras eutren:,
iui,'r" (Jytput-Lias CUTEn

{b¥ Infiut-oifael Guevet
{8 Duipol ¢ %ol wurenl
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Cos

11 Internals
Sem: 1v Date: 29.07.2021
Subject: Process Instrumentation Time: 90Min
Subject Code: 18E145 Max, Marks: 50
'|mslr11clion' on: Answer any 5 full questions. «ele 1100 ot least ONE question from each part. . .
' QNU l_ B Question - -E BCL' | CO_
| 1 [a | Define the following terims - 4
| 1__1__I)nt§o\utg viscosity 2) Apparent « cosity 3) Consistency 4) Kinematic Viscosits tyl | L2 |
' | b Highlight the importance pomis for selecting a viscometer and discuss its | 6 L1 | cos
| | applications. L N |
L __OR .
12 | (a | Explain the construction and \ing of Capillary tube viscometer used | .| .. |
| laboratory. L1
| b | With necessary equations explin e working principle. of Saybolt + viscometer, | 5 L2 | *
3 |a| With a ne a neat sketch explain micostirement of viscosity using fallmg steel ball | 5 co4 |
. method L1
‘b Discuss the behavior of Newion an and non- - Newtonian fluj fluids with a neat | 5| L2
_i characteristic curve.
———— _or
| 4 la \htith a neat sketch discuss the operation of Cone and Plate type rotational | 3
L || Viscometer. | 12  cos
! b Explain the construction and ok dng 1g of [1pxllary tube extrusion v1sccmeterf_§- Ll
! _used in laboratory. -
| 5 | a ! With a neat schematic explain the operation of differential pressure continuous | 10 | L]
capillary Industrial viscometer. | cos
e . OrR
6 | a| With a neat sketch describe the working principle of single float and two float l 10 | L1
| viscometers. B - - o4
| a | Discuss the construction and . king of \*'Euing reed viscometer with a neat
. = 6 | CO4
 sketch. - ) L1
' b| Define turbidity. With a ncat sketch discuss the working operation of ‘ 4—1} L2
| | transmission type turbidity meier. - '
_ ~ OR
'8 |a| With a neat sketch describe thic working principle of Dry and wet bulb | ; |
psychrometers. - | | 2 |
| b Discuss how Humidity is 1meisured usms_ Hair hygrometers with a neat| 5 | LI | cos ~
schematic. - | |
9 |a| Discuss the working Principle or capacitance Hygrometer for the measurement | 6 \ ]
| of Humidity, with a neat ket L2 C05
b | Define the following terims \ 4 Ll
|| iRelative Humidity i1) saturation pressure iii) Specific Humidity iv) Hygrometer |
on B ||
10 | a| Define Dew point.. : [2] Ll
| b | Describe how dew point toiperature can be determined using surface g \ P
conductivity method v itlr 1 no Jheweh?




* Blooms Cognitive Level: L1-Remember, 1.2-Understand, L3-Apply, L4-Analyze,

Course Outcomes:
CO4: Recognize the appropriate transducers/sensors based on the needs of th

measurement.

CO5: Use the suitable sensors for the measurement of | lumidity and Moisture.

k

Papcr setter Paper reviewer
{ S J Sawta ) | (G N Srikanth) _
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MAPPING OF SYLLABUS CONTENTS TO QUESTIONS

[5-Evaluate, L.

- - _L"’w |

R S e s,
la mell\ Measurement: Definition and units -
Ib selection of viscometer
2a Laboratory Viscometers — Capillary S .
2b | Saybolt viscometer
3a lalling steel ball method
3b Newtonian and non- Newtonian fluids ]
da Cone and Plate type rotational Viscometer,
4b Capillary tube extrusion viscometer
' Module 4 e : . T
5 differential pressure continuous capillary Industrial viscometer.

O single float and two float viscometers

Ta Vibrating reed viscometer
7b Turbidity: Definition, transmission type turbidity meter
. Dry and wet bulb psychrometers.
50 lair liyerometers
| 9a capacitance Hygrometer
Module 5 ' e 3 = . .
| 9b Iumidity Measurement: Definition and terminologies
I0a | Dew point
'L 10b ! dew-point hygrometers
Module 4

Viscosity Measurer ‘nt: Delinition and units, selection of viscometer, viscometer applications.
Laboratory Viscomcters — Capillary, capillary extrusion, Efflux cup (Saybolt viscometer),
 Falling ball, Rotatiinal viscometer, Cone & plate viscometer. Industrial Viscometers -
| differential pressurc “ontinuous capillary viscometer, single and two float viscometer, cone and

plate plastometer, viorating recl viscometer. Turbidity: Definition, transmission type turbidity
| meter, light scatterine turbidity meter.
Module 5

Humidity Measurer 1t: Delintion and terminologies, dry and wet bulb psychrometers (Sling
psychrometer), ha't hygromicters. thin film  capacitance humidity sensor, dew-point

| hygrometers,

. 30
e viscosity and Turg;,

(Dr. Andhe M___

et
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AN s N
'LO SCHEME & SOLUTIO!
_“h““__'"‘—:-——-—— ——— S =
a1 Define the following 1¢(y,,.
Dabsolute VisCosity 2) Apparent ~Cosity 3) Consistency 4) Kinematic Viscosity dresulifng
Absolute (dynamic) VISCOSIY (j1): Constant of proportionality between applied stress an
shear velocity (Newion ' hypotliesy)
PPArent viscosity: Vi U1 non-Newtonian fluid under given conditions. Same as
Consistency.
CWSISWHF}': R_esislunw OFasubstinge to deformation. It is the viscosity for a Newtonian fluid and |
apparent VISCOSII}’ for Non-New ontan flud |
S _@E‘Er_ic_}’_is_(:g!iil‘\ (v): ] l_\ ey, 1SCOS11 dl‘l'lf\'j[‘u' =1 = !r"'._ l
3 x B i —>_. £dld . . . _.'—_—l
b Highlight the mportance pom. ., wleeting a viscometer and discuss its applications. ||
|
I The instrument yseq ;. tor kiboratory use or for continuous measurement in the plant for |
control.
£ 5 |
2. Type of materials Hecontact wily (he \"jSL't‘I1lElCI‘. |
| 3. The relationship beiy e, Viscosily ang operating temperature., ul
4. Testing environmen| - does the viscometer need to be explosion proof? |
3. The viscosity ranges 1o be nivasured, !
!
6. Accuracy, sensitivi| Y- andrepeatability (for continuoys process viscometer) required. |'
. |
7. Special features nre needed
8. The viscometer FESPONSe ime requirement,
|
9. Flow conditions—lamingy lurhulent
_'_'__'__‘_____-__-_'_‘_‘—'—— . o T 7 v
Explain the construction wig w. iwhing of Capillary tube Viscometer used in laboratory. |
i |
I |
l!mll1l‘|l-1irhll\taliyt-—:— |
HALK viEsag "I. ) |
TATWTBHTU T NN | )5 |
|
LAMLLARY T *ﬂ ‘ |
The fluid is then permited o flow down through the capillary by releasing the suct.ion. The
stopwatch is started when the 1151 urface passes the upper etched index line. The watch 1s stopped
when the surface pusses the 1o ctehed index line of the efflux vessel. This efflux time (t) is
multiplied by the viscometer culil ation constant to obtain the kinematic viscosity of the sample
fluid.
o] With necessary equations expluin the working principle of Saybolt viscometer.

I sures time required for U ol sample fluid to flow out through orifice having dimension of
t mea i it b

iaand 1.2353cm i . . | | |
SL]IZ()? :n be converted to kincmatic viscosity by the followin equations. _;
SUS (t) can be tedd t viscosity by th




t,:\.-

S . e _______F__._.—-———’—“”'___'#_H\.

II When t<100s, v=0.226t-195/t Centistokes /

| When t>100s, v=0.220t-135/t Centistokes ‘ upnmm—

- | Viscosity should be conducted in room free from drafts and rapid changes 10 tempere LR
LN

accuracy.
% —_— —
f viscosity using falling steel ball method

'3 | a| With a ncat sketch explain measurcment 0

found by multiplying that time interval by a factor that

' | The absolute viscosity of the fluid can be
f the ball

| ]| reflects the effects of temperature, specific gravity of the fluid, and the characteristics 0
( used in accordance with the [ollowing lormula:
‘ U=tx(pSB-pSF)*B
Where u= absolute viscosity, centipoisc
' | t=time interval of the falling ball, sec

' | pSB= Specific gravity of the ball
pSF=specific gravity of the fluid at the measuring temperature

L | B= ball constant -
b | Discuss the behavior of Newtonian and non- Newtonian fluids with a neat characteristic curve.

| BUWICNIAN L
TN TR AN Rl
AW SALL MW ETIE NS
ISENT AN T
ISTIAR TTIINNING)
AR PR CATSRI
[EOE TANT
TR 1l S IR
STARCILEE K SANDD

SHLAR 5 HESS

SHEAR RATH (VELOCITY GRADIENT

[ I : :
4 | a| With a neat sketch discuss the operation of Cone and Plate type rotational Viscometer.

-~ IRTWIRNG ST

| i 2
B

! LR

' The flat plate is rotated whilc the conical disc is held by torsion measuring head; in others, the
conical disc is rotated throush a dvnamometer while the bottom flat plate is stationary.

| | .

Torsion bar movement can be nicasured by a differential -transformer type of displacement

' | transducer.

The viscous traction on the cone is measured by an electromechanical torque dynamometer

| (combination of torque spring and potentiometer).

b Explain the construction and worl. i of Capillary tube extrusion viscometer used in laboratory.




In operation, an exic
the viscometer, A ¢
driven by a synchron

Two heat exchangers, !

thermal equilibriun, -

The pressure drop -

is connected to the i
- 15 connected to the i

With a neat sketch '

Discuss the operati(

L RAEEE Y

AL L]
[T

1k

CAMARY [
TR Ty g _TF'
Al
T T i e S apillary Industrial |
With a neat schemy:: “plain the operation of differential pressure continuous capillary
viscometer,
SWINTAM Wl .
L e 1T ARG IVER
TN PRI |- e S22
SINARIR E | syt
L. R T T AT L 100} |
e ‘
2 R -
" . '..II W I _...' SUILLAMY |
H ':_'.Imu . |
MU RING
e |
w | | twsr
| = PN —] ¥ |
: L A e KT |
I - T vk |

wl strainer is provided to remove any solids from the sample before it enters |

Stntsaniple flow rate is maintained by a precision metering pump, which is |
s motor.

'¢lore and alier the metering pump, are used to keep the sample fluid in
Chie thermoslatic bath,
o8 the capillry is measured with a diffe
*and outlet sides of the capillary,

uss single float and two float viscometers,

rential pressure transducer, which

PUIE WATE 1y

VISUOSITY 1L0AT

TWOFLOAT VISCUME TR

e
RELE LT 1E )

" Vibratine reed viscometer with a neat sketch,




|

e A
mim

CANMEEARY

LACEL SR AR

_With a neat schen .

viscometer,
AN
SWHINTRE AN
oo [ L
|

| (1
| | l+lll:!}w fi o
| ‘ (VT
|I | "1
| e

| (.

TEMIVRAT RS
‘ CUNTROULTR

In operation, an ¢!

driven by a synchii(

Two heat exchano.

1s connected to the |

L mu
[j’/ BT &

TISMAT
| f o

| “T;i

o
T

(7

e

the viscometer. A ¢ ;.

|| thermal equilibrii: i

The pressure drop -
Hetand outlet sides of the capillary.
With a neat skelc! i.cuss sinele Noat and (wo float viscometers.

AT OR
1AL SHENA
| RHETTVIR

VA ECRTTI

FATLLARY

.

LR

I &1 |
|

ol

TR NANNE

al strainer s
tant sumple (low rate

WS molor

cowlore dnd alter the metering pump,

A the thermostatic bath,

=1

v cpnllary is measured with a differential pressure transducer, whici

"

ferential pressure conti ' dustrial
“neration of differential pressure continuous capillary Industrial

provided to remove any solids from the sample before it enters |
Is maintained by a precision metering pump, which is

are used to keep the sample fluid in

THRTT NG VALY O ORICT

o VTIOW RATH AT
__ VESOUSITY FLOAT

T L VISCOME TR

FHE R MET

[

Discuss the operation of Vibiating reed viscometer with a neat sketch




efine iu_r}milt?-' v
Meter
Turhldnj.' meters |«
the ensity of 1ra

LT L -

Ny i
== E
L | ‘4 &

0 age
Wiy

[ In the forward-scay
side of the process -
detected.

When this attennat

When the attenuati
—— L turbidity meter.
& |alWith a neat skel.
psychrometers.

:I The dry-bulb thern
| 50 designated to d;
/ with a wick soake(|

|

' The wet bulb is alv
/ | ; whether the readin.

It is also necessary
the bulb will not b

b| Discuss how Hum!'

f | oo, #
|
| s I
| F] =
|| ey |
| | e
P T4l Costctor 0ad parion e L
sl S orer By sdabe s

| 1|_ !__i\l'\lo

viatzed |

T ake '.‘]] CINCLEN>

-

srking operation of transmission type turbidiry
¢ WOTNITE Op

om r*) MeASUr B (4] nes a lu [FV et

o hight

turbidity senso
s on the other. T

Clor

csnlt of
t being scattered by

struction and work

r design the light source is on one
herefore, total attenuation is

"sorption by color, the unit is called a colorimeter.

solid particles, the unit is called a

ing pri'nc_ip!_e of Dry and wet bulb

'eris just an ordinary thermometer in terms of installation and use, and is

minimum tempera, .

ate it from itg companion, whi
aler).

ch is kept wet in some manner (wrapped

supplicd with an adequate amount of water, it is impossible to know

that could oceur for the particul

- the wet bulb thermometer represents the maximum depression (and the

ar conditions.

. |
he air surrouading the wet bulb is changed it a rate such that the air near |

saturated with water vapour,

Measure

|

tsing Hair hygrometers with a neat schematic,

|



— R -1ange 1 lene
The expansion o . fibe ot nataral or man-made. creates 2 ClaNge i lengsh

s -
which is reflect op

9 'a Discuss the wor' it o Ly srometer for the measurement of Humudity, with
a neat sketch

L
-
- .
When exposed | penc: e through the gold layer into the aluminum oxide
diclectric and am of water ahsorhed determines the capacitance

registered by 1l

] l-\‘ Define the folli

" DRelative Hum
The ratio of the anvn pour prosent in air gas to the amount of water vapour 1n a
saturated mixu smperature and pressure,
11) saturation || Fa flui ! when condensation (or vapourisation) takes place at
a given tempc. = r¢is the saturation temperature).
i) Specific Hu tio ol the mass of water vapour to the mass of dry gas in a given
volume.
L | | iv) Hygrometer .t apparitis tha measures humidity.
10 | a Define Dew poi
' Saturation temp o .- ter vapour mixture. It is the temperature at which the water
vapour in the ui et dioplets ol water. At this temperature, the air is holding all of the
water vapour th, : Sionitto hold. —— .
b Describe how penaiire can be determined using surface conductivity method with a
neat sketch
| 'y-——- :
| —
| A L ;-\.__‘.g ]
[ | . - - - . . . - . .
| The measuring ¢! nicnt consists o w highly polished inert surface inlaid with an intermeshed gold
| gridand atheri couple imbedded i the surface.
LA fixedpoter i cned reross the gold grids, and the current flow is compared to the
‘ reference currc L dew pomt
U This signal is [0 aeed to modulate a cooler so that the surface is maintained at the
| dew-point of the il
L The cooler 1- ! - oovstal that pumps heat away from the sensor when electric
power is supp!i - |
' From the the” ; ~mthe sartace, the output is normally presented as dew-point
temperature; ho s ol relative or specific humidity is also possible. Fig
shows a sensing ol the surface conductivity type dew-point detector
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I | a) mﬂ;{;ﬂn St
1 T Ulenr & o ———— 11 alrcam Ctﬂ!'l'el' and Block Cj sher, LI CO1
©) E_SE‘ piia ]"‘:;(B exchange the key using I}ll'l'icAI-ieIﬂh;an algorithm. Assume 2 | co3
q =2 Xu=3. Find the valueof Y., Yy and K, 6 b
; — OR
2 ) _'-_'SE:E“HE'{IIECLPI&: of Public Key eryplography systems 1 LI_| cos
b) | Pertorm encryplicfmn RSA algorithm fa
P=3, q=l1, e=7 and M=3], 8 garthny for 6 L2 cOo3
: —:3_! lﬁlﬂ ]Ei:_ﬁ\-'il_.h a—"qa!_diigm'p_ﬁ?ﬂ'ﬂ Cipher Structure. 4 [ L2 coe2
| Using Caesar Cipher Techni e, Encrypt and decrvot the follc s s e .
"Meet me after he Sl q nerypt and decrypt the following message 6 L3 CO3
e e | S —
. ST “ TN T
4 |a) Dv.;:ﬂ_ng('.rngiﬂ:_qusm and write in detail about Brute-Force Attacks. 4 LI | col
b) [Using the PlayFair techniques Encrypt the message "BALLOON™ taking the 6 L2 | col
lkey as "MONARCHY", " S,
5 | a) [ Withneat diagram explain the general depiction of DES algorithm, 4 Ll [ coz2
b) | Consider a Diffie H ellman scheme with 2 commaon primeg=11 anda
primitive root @ =2,
* Show that 2 is a primitive root of | 1. -
= Ifuser A has public key YA=9, what is A's private Key? 9 e cos
o [fuser B has public key Yu=3, what is the secret Key K shared with
A?
| oR -
. r . D S R ——
6 |a) | Differentiate between Conventional Encryption and Public Key 4 L1 co3
Cryptosystem. S P
b) | Discuss the operation, diffusion and confusion with respect to P-box and 6 LI coa
S-box. —— —_— -1
7 Ja) T Witha neat diagram explain Public Key Cryplosystem. ™~ ™ 417 T o3
] b) Usi@Elgauuﬂ Cryptosystem. per_i.arnn;n:gYT;%" and 6 L3 Cco3
decryption for the values q=19. a=10. X,=5, e —_— 1 ]
== n key exchange algorithm. A T | 12 | Co3
8 la) | Explain Diffie Hellman key exchange 2igoritm. ____ — et ———— |12 | C03
b) | Nlustrate, the following using hill cipher technique where the block size=2
and key is 6 L3 CO3
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a)  What is the cipher text corresponding to the plaimext [\f ‘\’v’{?
| ‘ b)  What is the plaintext corresponding 1o the cipher text (T Q)

b) | Encrypt the following message using the key = "DECEPTIVE" using .
Vipenere,

| L3
| Message= " we are discovered save yourself™, [

B . : - ——— L2 | Co3
9 | a) [I;‘i:i_atainMan-in-ilw-mlddleatmckwuhnnsxﬂmplc. 3 ] —— *—CE}J

Col

OR

2 | co3
10| a |Exu!ainElg:unalC:;-;;tog;-stem;_ng:css. 5 L2 | co

| b) | Discuss the security issues of RSA algorithm. —_—— 8

| €03

oNe. | — Oucstioms

differs from stream cipher?
a)Avalanche effect biCompleteness
¢)Hoth a. and b d)None of the above

Which of the following properties are the characteristic properties of a block cipher technique which

S
[

Which of the following Is not a type of symmetric-key eryptography technique?
a)Caeser cipher b)Data Encryption Standard (DES)
<)DiMie Hellinan eipher diPlayluir cipher

Which of the following options correctly defines the Brute force attack?
a. Brutally forcing the user to share the useful information like pins and passwords.
b. Trying every possible key to decrypt the messace,
¢. One entity pretends to be some other entity
d. The message or information is modified before sending it to the receiver,

i} ‘

A mechanism used to enc rypt and decrypt data,
#)Cryplography yAlporithim
¢)Data flow d)None of these

3 Conventional cryptography alsa known a5__ eneryplion,
ajasymmerric-key bjlogical-key
__ Clsyminelric-ley d)None of these

a} Rivest, Shamir, Adleman

i b) River, Shamir, Adleman
¢) Rivest, Shamus, Adleman

d) Rivest, Shamir, Adlemar

7 Public key encryption uses or creates inits algorithm,
a} A pseudo-random nunber b) A private key

- T__I_g} ."\_[%L;ili}k%__ = d) All of these answers are correct
"oF p=t1, =17 and chose e=7. Apply RSA algorithm where PT =33 and 1l
a) 23 )64 o)y d)54 W find CT.

pl In public key erypo system d decryprion,
: ‘plion.
i{lifﬂf mion key P bl
=L s - dNone of y
10 Intrapdoor function, the Rinctions are wsylogoin fegbove

——

Wiue direction

)T wo directions
—_— }”3?{1}-‘ ol the above

o RSA s namedafter the researchers, -

R b e ———— —
keys are used for eneryplion o |

.
|
—
l

—

=



R.N.S. INSTITUTE OF TECHNOLOGY
DEPARTMENT OF INFORMATION SCIENCE & ENGINEERING

I Luternal Test Sehieme and Solutions

Semester VIFAK B
Sub Name: Cryptography

Max. Marks:50
Sub Code: 18CS5744

Qu. Questions Marks
_ No. _ .
I a)  Differentiate between Stream Cipher and Block Cipher. 4
i W e s | [
Y R R penerwtion I VK - penet wllsn
algorithin l whgera i
| l,l 1,1
E Matntey b Plalntext
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ENCIRYPTION : DECRVIFTION
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| Key Encryption Rt Deary plivn |
[ KT aparithm T algerithm |
| e T
| Tipbertent |-——— mij
! T iy
| a
! B} ek ¢iphes
foenre 30 Stream Cipher and Blozk Cipher
|
b) | User A and B exchange the ]u:y using Diffie-FHellman algorithni. Assumes=5 ¢=11 X;=2 6
| X=3. Find the value of Ya, Ygand K.
| m. .%A:Im: 1;:”) d=5, 'X'A':Z '-g'a:_s
@- ]
| de 14 Av : 'fn '\‘)' & ' K
| z gH o el
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a) | List out the principles of Public Key cryptography systems.
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b) | Perform cncrypt ion and decryption using RSA ﬂg-urjlhm for
P=3,q=11, e=7 and M=31.

W:P=3J$7H‘ e=2 , M=3)
m=pxX9= axi =33

d}[’?‘\) -"(f"")(ﬂ,"‘) = 2¥I9 = ap
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| 1WA bl W,
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Using Caesar Cipher Technigue., Encrypl
the class” W= -5V
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Define Cryp r}rptannlysls and write in deiall about Bnm. F mce - Altacks.
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b)

Consider a Diffie Hellman scheme with a common prime =11 and aprimitive root a =2,

e Show that 2 is a primitive root of 11.

Pmedtt =2
:.%wﬂlt! [=}
2" Cmedn = 1

-
-

f'qnml“
1"“‘“{:&[‘ :q 21.Mﬂ =3 liﬂﬂ-ﬂd =3

-
=

y

o Ifuser A has public key Ya=9, what is A's private Key?

f = f‘sqm.adh
q ;j,r:rvw-dn

= B

If user B has public key Ys=3, what is the secret Key K shared withA?

K = 3 mmed
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Differentiate between Conventional Encr'yi:uiic_:n and Public Kc:_,'Cryplosjslcm

e 10 Conventisnal asd Public-Bas Envevption
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. b:'l | Discuss the operation, diffusion and confusion with respeet 1o P-box and 6
S-box.
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7 |a) | Witha neat diagram explain Public Key Cryptosystem. 4
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b) | Using Elgamal Cr}rpmsyslc-m, pcr_l:urﬁt uncrypii-nn and B :

decryption for the values q=19, a=10, X4=5, k=6.
Ya = l‘t“ﬂmﬂ"ﬁ’? : L=medid 2 B
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Smally K 3 Tanod 11 =y

) E 'Il D a4 C,ZK - m‘""""l’ = 5#11-”14”'[!4 :5'5%1013!‘:3_: =2
xplain Diffie Hellman key exchange algorithn,
- ‘ {a' e
| .
| L}
- h_“ o
' | Allee HiH
| , Akeand Bobshares TLlice and Bob share 8
| prime number § and an | prime wumber ¢ and an
| intlegor . such thal & < ¢ snd intigser . such Lhal u < ¢ and
a0 primitive ros of ¢ o I8 8 primilive ot of g
Alice generates o privale Eub penerntes o privale
key X such that X <@ z % kev X such lesl Ap <§
Alice calrnbates a puhlic L Tob -,huums & pulilic
Ley ¥y =aVimod g H““f-k ke I‘g wemad g
el
Alize reccives Tolb's - | Bab receives Alice’s
pubfic key 1y ie plainiest Lpub!ir Ty Xy I pladntest
Alice caleatotes shored. | Fob caleatates sluired
secred h#}.’;:i}'&:“l\ll‘.‘dl}‘ secred key K=Yy omod g
f i | The Diffic-Hclimer koo bachan
b) | Nlustrate, the following using hill cipher technique where the block size=2 and  key is
3 7
1512
a) What is the cipher tex! corresponding 1o the plaintext (V W)?
b) What is the plaintext corresponding (o the cipher text (T Q)7
A
f"’P_....z. a) C= k P anad 26
med 86 = [q =
“’ ] [ 7 C=JTH
,9 p= k™ ¢ med 26
(e L mediab adiK= (127 (K= -6
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) ]_d'l'- | Explain Man-in-the-muddle attack with an example
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b) | Encrypt the following message using the key = “DECEPTIVE usingVigenere,
Message= " we arc discovered save yourself".
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Explain Elgamal Cryptosystem process.
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2-5

Discuss the security issues of RSA algorithm.
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Q.No.

Questions -]

| l REA s named aller the researchers, -
a) Rireal | Shomin | Adlvman
2 | Public key eneryption uses or creates inits algorithm, o
AU o these amswene one
3 For p=11, =17 and chose e=7. Apply RSA ulgorithm where PT =88 and thus find CT.
. e SO I —

4 In public key crypto system  keys are used for encryption and decryption.

b) %nmi'

!L_ 5 Intrapdoor function, the functions arc casytogoin_ o

a) O disechion

6 Which of the i'dﬁéiﬁ@}l%ﬁéﬁies are the characteristic properties of a block cipher technique which
differs from stream cipher?

c) ﬂ.n{lﬂ: pe _cwn.::l b
7 Which of the following is not a type of symmetric-key cryptography technique?

) 134%4'2 Hellrmas G.rJnJJL
8 Which of the following options correctly defines the Brute force attack

'b),ﬂw MMH, .fJ,n%.LML kﬂ} f:nf.n'urﬁ'aif-"ﬁ—
Wn?&

9 A mechanism used 1E-encrypi a_nEl'decrypt data, )
10 Conventional cryptography also knownas _ encryption.

O symomshuie - kag.
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DIRECT TAXATION
Time: 90 Mts Max. Marks: 50
Note: Answer any TWO FULL Questions from Question No.1 to 3 & Question No. 4 is compulsory
Q No. Questions Marks | PO:CO:BT
la Distinguish between Average rate of Income tax and Maximum Marginal 3 1:3:4
Rate.
1b ‘Tax Evasion is illegal’ Do you agree? How Tax evasion is differ from 7 2:1:5
‘Tax Avoidance’?
1c Mr. X a German national is appointed in India as a senior scientific officer | 10 | 3:1:5
on 1.4.2017. On January 31, 2018 he goes to Iron on deputation for a
period of three years, but leaves his wife and children in India. On May1,
2019 he comes to India and takes with him his family on June30, 2019.
He returns to India and joins his original job on 2™ January, 2021.
Determine his residential status for the A.Y 2021-22
2a Distinguish between Deductions and Exemption 3 1:1:4
2b Explain the procedure of computing Taxable income. 7 2:1:5
2¢C X furnishes the following particulars of his income earned during the 10 | 3:355

previous year relevant to the A.Y 2021-22:

Particulars Rs.
Interest on German Development Bonds (5 is received in 60000
India)
Income from agriculture in Bangladesh, received there but 181000
later on Rs.50000 is remitted to India (agricultural activity is
controlled from Bangladesh)
Income from property in Canada received outside India 86000
(Rs.76000 is used in Canada for meeting educational expenses
of X’s daughter in USA & Rs.10000 is later on remitted to
India)
Income earned from business in Kampala (Uganda) which is 65000
controlled from Delhi (Rs.15000 is received in India)
Dividend paid by a foreign company but received in India on 46500
April 10, 2020
Past untaxed profit of 2008-09 brought to India in 2020-21 1043000
Profits from a business in Madras & managed from outside 27000
India
Profits on sale of a building in India but received in Sri Lanka | 1480000
Pension from a former employer in India, received in Rangoon 36000
Gift in foreign currency from a friend received in India on 80000
January 20, 2021

Find out the gross total income of X, if he is (a) resident & ordinarily
resident, (b) resident but not ordinarily resident, & (c) non-resident for the
assessment year 2021-22.




3a State any six incomes chargeable to tax under Income from Business u/s 28 3 1:3:1
3b Distinguish Between Capital Receipt and Revenue Receipt. 7 2:1:4
3c (i) Draw a Income tax slab rates of an individual for all age categories for 10 |3:35
the A. Y 2021-22 as per Old Tax Regime. (6)

(if) Mr. Rajashekar, aged about 69, working in a private Company,

Mangalore furnishes to you the details of his Taxable Income of Rs.

15,80,000 (computed from all sources). Being an Assessing Officer of IT,

you are required to assess his net tax liability for the A.Y 2021-22

assuming that his employer already deducted tax from his salary as TDS of

Rs. 62270. (4)

Case Study
4. Mr. Rakesh (45 years) is an Indian citizen. He leaves India for the first 10 | 3:1:5

time on July 3, 2017 to meet his friends & relatives. He comes back on
April 5, 2018 . Again he went to Australia on 10.10.2018 and comes to
India on 20.03.2019. On 5.5.2020 he visited Singapore with his family for
holiday trip and come back to India on 15.01.2021. He is not a tax payer
for other Countries. He gives the following information regarding his
income pertaining to the assessment year 2021-22.

Particulars Rs.
Salary from an Indian company for rendering service in India 45000
Royalty from the Government of India (received outside 500000
India)
Technical fees from a foreign company (received outside 628000

India & technical fees pertain to a project of the foreign
company situated in India)

Technical fees from an Indian company (received outside 824000
India & technical fees pertain to a project of the Indian
company situated outside India)

Dividend from an Indian company (received in India) 200000

Dividend from a foreign company (received outside India) 310000

From the information given above find out the Gross Total Income of Mr.
Rakesh for the assessment year 2021-22.
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la

For finding out the average rate of Income tax, we calculate income tax on total income.
The amount so arrived at is divided by the total income and multiplied by 100. The
result will be the average rate of income tax.
Average rate of tax= Income tax on total income X 100

Total income
Maximum Marginal Rate means the rate of IT applicable in relations to the highest slab
of Income in the case of an individual, AOP or BOI as specified in the Finance Act of
relevant year. The Maximum Marginal Rate for the highest slab of IT for the A.Y 2021-
2022 is 30%

[Meaning 2 & Formula 1 Mark]

3 Marks

1b

When a person reduces his total income by making false claims or by withholding
the information regarding his real income, so that his liability is reduced, is known as
tax evasion. The evasion is not only illegal but it is also immoral, anti-social and
anti-national practice. Therefore under the direct tax laws provisions have been
made for imposition of heavy penalty and institution of prosecution proceedings
against tax evaders.

WAYS OF TAX EVASION

Unrecorded sales

Claiming bogus expenses, bad debts and losses

Charging personal expenses as business expenses

Submission of bogus charitable donations for deduction u/s 80G

Non-disclosure of income from ‘Benami transactions’

By showing excessive or bogus salary payments to near relatives

By not showing taxable incomes in return of income
TAX AVODANCE TAX EVASION

1. TAX AVODANCE is legal. 1. TAX EVASION is illegal

2. In TAX AVODANCE, no penalty can | 2. In TAX EVASION, the person is

be imposed. liable for penalty & prosecution.

3. In TAX AVODANCE, black money | 3. In TAX EVASION, black money is

IS not generated, hence, it is not very generated which is mostly used for

harmful to the society unproductive purpose.

YVVVVYYY

4+3=7

(4)

©)




Determination of residential status of Mr.X for the A'Y 2021-22
He fulfills one basic and none of the additional conditions and hence he is not-Ordinary
resident during the P Y 2020-21. (Working is necessary to show)
[Working: 3 Marks , Conditions satisfied: 5 Marks, Decision: 2 Marks]

2a

Exemptions: In income, there are several elements that are tax-free. So,
while calculating tax liability, the part of income that is exempted from tax is deducted
from total income. One typical example of a tax exemption is Agricultural income.

Deductions: After remove the tax-exempted elements from income; payer can further
reduce the total gross income with the help of deductions. You can claim deductions
through various investments or through expenses that can be claimed in various sections
of the ITR.

3 Marks

(2+1)

2b

Following procedures are to be followed for computing the Total Income.

1. Classify the income under each of the above 5 heads and then deduct the
permissible deductions of the respective head from the above income. The
balance amount will be the taxable income.

2. Make the total of taxable income of each head and the aggregate of all these
incomes is called Gross Total Income.

3. From the GTI, deduct the permissible deductions under Sec. 80 (C) to 80 (U) of
the Act for computing the Total Income.
le., GTI-Deductions under 80 (c) to 80 U = Total Income

4. Gross amount of Income tax payable is then calculated on the total income
according to the rates prescribed by the Finance Act for the relevant A.Y.
(‘including Education cess) . From the Gross tax payable, TDS if any is to be
deducted after deducting tax rebate u/s 87A. The balance is the net tax liability
subject to any advance tax paid.

2.C

Solution 18:
Computation of GTI of Mr. X for the A.Y 2021-22

SL Particulars OR NOR NR
No.

1 | Interest on German Development Bonds (two- 60000 24000 24000
fifths is received in India)

2 | Income from agriculture in Bangladesh, 181000 - -
received there but later on Rs.50000 is remitted
to India (agricultural activity is controlled from
Bangladesh)

3 | Income from property in Canada received 86000 - -
outside India (Rs.76000 is used in Canada for
meeting educational expenses of X’s daughter
in USA & Rs.10000 is later on remitted to
India)

4 | Income earned from business in Kampala 65000 65000 15000
(Uganda) which is controlled from Delhi
(Rs.15000 is received in India)

5 | Dividend paid by a foreign company but 46500 46500 46500
received in India on April 10, 2020

6 | Past untaxed profit of 2008-09 brought to India - - -

10 marks

1 each



https://life.futuregenerali.in/tax-hacks/i-earn-12-lacs-per-year-what-is-my-tax-liability.html

in 2020-21
7 | Profits from a business in Madras & managed 27000 27000 27000
from outside India
8 | Profits on sale of a building in India but 1480000 | 1480000 | 1480000
received in Sri Lanka
9 | Pension from a former employer in India, 36000 36000 36000
received in Rangoon
10 | Gift in foreign currency from a friend received 80000 80000 80000
in India on January 20, 2021
GROSS TOTAL INCOME 2061500 | 1758500 | 1708500
3.a * Revenue profits from business or Professions 3 Marks
* Repayment of any customs or excise duty
» Perquisites arises out of Business/Profession
« Salary, interest, bonus, commission etc received by a partner from his Partnership (Half
firm except share of profit. mark
* Income from speculative transactions each)
» Profit and gains in Business or Profession.
« Compensation received in connection with termination of management, agency,
business modifications, property received by the Govt etc.
* Any income derived by a trade/profession from specific services.
* Any compensation due/received
* Income of trade association
» Receipts in connection with foreign trade
« Any sum received under a Keyman Insurance Policy
« Any sum, whether received or receivable in cash or kind
(Consider any six items)

3.b Capital Receipt Revenue Receipt 5 Marks
1.A receipt on account of Fixed Capital is a 1. A receipt on account of Circulating Capital 2 for
Capital receipt €9
2. A receipt in substitution of a source of 2. A receipt in substitution of an income {s a
income is a capital receipt revenue receipt.

Eg: Compensation received by an employee | Eg: a reward received for his good servicgs.
for the termination of his service

3. Sale proceeds of any asset used by a 3. Sale proceeds of any assets kept for resale
person is a capital receipt IS a revenue receipt.

Eg: Computer Eqg: Furniture kept for resale

4.Insurance money received for a capital 4.Insurance money received for a trading
asset is a capital receipt asset is revenue receipt.

5.Any subsidy or grant received from the 5.Any subsidy or grant received from the
government for capital purchase is capital government for trading purpose is revenue
receipt receipt.

3c. When total Income Income Tax in Rs Surcharg| *Health &

(Chargeable at normal rate) ' e Education Cess
Does not exceed Rs. 2,50,000 Nil Nil Nil
Is greater than Rs. 2,50,001 & (TI - Rs. 2,50,000) x 5% Nil 4%

less than Rs. 5,00,000




Is greater than Rs. 5,00,001 & [(TI-Rs. 5,00,000) x
less than Rs. 10,00,000 20%] + 12,500

[(TI- Rs. 10,00,000) x
Is greater than Rs. 10,00,001 30%] + 1,12,500

Nil 4%

Nil. 4%

Tax rates in India for Other Individuals [Men & Women less than 60 years] 10
! Marks
(Old Tax Regime)
Tax rates in India for Resident Individual being Senior Citizen (60 to 80 years)
When total Income (Chargeable at | Income Tax Surcharg *Health &
normal rate) in Rs. e Education Cess
Does not exceed Rs. 3,00,000 Nil Nil Nil S
Is greater than Rs. 3,00,001 & less than 0 , 0
Rs. 5,00,000 % Nil 4%
Is greater than Rs. 5,00,001 & less than 0 . 0
Rs. 10,00,000 20% N 4%
Is greater than Rs. 10,00,001 30% Nil 4%
Tax rates in India for Resident Individual being Super/Very Senior Citizen (above 80
years)
When total Income Income Tax in Rs Surcharg| *Health &
(Chargeable at normal rate) ' e Education Cess
Does not exceed Rs. 5,00,000 Nil Nil Nil
Is greater than Rs. 5,00,001 & [(TI - Rs. 5,00,000) x Nil 4%
less than Rs. 10,00,000 20%] 0
[(TI - Rs. 10,00,000) x : 0
Is greater than Rs. 10,00,001 30%] + 1,00,000 Nil 4%
Slab rate of surcharge (7+3)
S| No. Net Income Level Rate of Surcharge
1 Up to Rs. 50 lakhs Nil
2 Rs. 50 lakhs to 1 Crore 10%
3 Rs. 1to 2 Crore 15%
4 Rs. 2 to 5 Crore 25%
5 Rs.5 Crore & above 37%
*Health & Education Cess is always calculate on the total of IT amount +
Surcharge.
Tax liability of Mr. Rajashekar for the A.Y 2021-22 is : Rs. 233090
He is Ordinary Resident as he fulfils one basic and both additional conditions. His GTI 10
is as follows: Marks
SL Particulars Rs.
1 | Salary from an Indian company for rendering service in India 45000 (5+5)




Royalty from the Government of India (received outside India) 500000
Technical fees from a foreign company (received outside India 628000
& technical fees pertain to a project of the foreign company
situated in India)
Salary from an Indian company for rendering service in India 824000
Royalty from the Government of India (received outside India) 200000
Technical fees from a foreign company (received outside India 310000
& technical fees pertain to a project of the foreign company
situated in India)

GTI 2507000
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Q No. Questions Marks | PO:CO:BT
la What is Block of Assets? 3 1:3:2
1b Enumerate the deductions expressly disallowed to a business in computing 7 3:3:55
profits under the head “Income from Profession”
1c Calculate the Business income of X from the following details of hisP & L | 10 | 3:3:5
Account for the year ended 31.03.2021
Particulars Rs. Particulars Rs.
General expenses 13400 | Gross profit 315500
Bad debts 22000 | Commission 8600
Advance tax 21000 | Brokerage 37000
Insurance (Fire) 600 | S. Debtors 2500
Salary to staff 26000 | Bad debts recovered 11000
(earlier allowed as
deduction)
Salary to X 32000 | Int on Debentures( non 25000
trade)
Interest on overdraft 4000 | Interest on deposit with a 13000

company (non trade)

Int. on Loan to Mrs. X 42000
Interest on capital of X 23000

Depreciation 48000
Advt. Expenditure 7000
Contribution to 13000
employees RPF
Net profit 160600
TOTAL 412600 412600

Other information:

() The amount of Dep. allowable is Rs. 37300 as per L.T rules. It
includes Depreciation on permanent sign board.

(i)  Advertisement expenditure includes Rs. 3000 being the cost of
permanent sign board fixed on office premises.

(i) Income of Rs. 4500 accrued during the P.Y, is not recorded in the
P & L Account.

(iv) X pays Rs.6000 as premium on own life insurance policy of Rs.
70000 (sum assured.)

(v)  General expenses include a) Rs. 500 given to Mrs. X for a party in
honour of a friend who has recently come from Canada. b) Rs.
1000 being contribution to a political party.

(vi) Loan was taken from Mrs. X for payment of arrears of income tax




2a What is unabsorbed Depreciation? Give Eg 3 1:3:1
2b “Cash system of Accounting is relevant to the calculation of Income from 7 2:3:5
Profession” Justify
2¢C From the following statement compute the Income from Profession of Dr. 10 | 3:35
Kapoor for the year ending 31.03.2021.
EXPENSES Rs. INCOMES Rs.
Client rent 36000 | Visiting fees 45000
Electricity expenses 6000 | Consultation fees 125000
Telephone expenses 6000 | Sale of medicines 72000
Salary to staff 36000 | Dividend 5000
Dep. on Surgical 6000
Equipment
Purchase of Medicine 36000
Dep. on X-ray Machine 4000
Income tax 5500
Donation to Charity 4000
Fund
Motor car expenses 9600
Dep. on car 4800
Net Income 93100
247000 247000
Additional information:
e Electricity expenses include domestic bill of Rs. 2500
e Half of motor car expenses are for professional use.
e Telephone Exp include 40% for personal use
e Opening stock of medicines Rs. 6000 and closing stock
Rs.4000
3a Identify the different types of assets eligible for Depreciation. 3 2:3:3
3b Briefly explain the various exceptions to the charging of depreciation. 7 3:3:5
3c XYZ limited ,a manufacturing company owns the following assets as on 10 | 3:45

April 1 2020
Assets Rate of depreciation | WDV On 1-4-2020
Plant A 30% Rs. 200000
Plant B 15% Rs. 406000
Plant C 15% Rs 1470000
Plant D 30% Rs 20000
It has purchase the following assets on 10.3.2021

Assets | Rate of depreciation Cost price

Plant E 30% Rs 800000

Plant F 15% Rs 200000

It has sold the following plants during previous year 2020-2021

Assets | Rate of depreciation Sales Expenses on
consideration transfer

Plant C 15% Rs 2000000 Rs 20000

Plant A 30% Rs 800000 Rs 2000

Determine the amount of depreciation and capital gain for the AY




2021-22. The company is not eligible for additional depreciation.

Case Study

Mr.X of Mumbai submits the following Trading and P& L A/c for the year
ended 31.3.2021. He is also in employment with the cinema company in
Mumbai. Compute his gross total income according to the provisions of IT

act 1961 for the A.Y. 2021-22

Trading and P&L A/c for the year ended 31-3-2021

Opening Stock 60000 | Sales 620000
Purchase 390000 | Closing stock 80000
Freight 15000
Gross profit c/d 235000
700000 700000
Salaries & Wages 14800 | Gross profit b/d 235000
Rent and taxes 3800 | Dividend on shares ( 2000
gross)
Household expenses 2400 | Rent from building let 4800
out
Income tax 600
Postage and telegrams 400
Donations 500
Life Insurance 1800
premium
Audit fees 200
Reserve for doubt 680
debt
Bad debts 420
Misc. expenses 600
Depreciation 500
Net profit 215100
241800 241800

The following information is also available

Vi.

Vil.

He has received salary of Rs. 62000 from the cinema
company in Mumbai and has contributed 15% of his salary
towards Recognized PF.

Purchases include Rs. 5000 advance to suppliers in March
2021 against goods to be delivered in April 2021.

Rent and taxes include Rs. 1800 being municipal taxes paid
for the building let out.

The Life insurance policy is for Rs. 15000

Donation is paid to the charitable institution recognized u/s
80G of IT Act 1961.

Miscellaneous expenses include Rs. 400 being the purchase
of books for his employment

Depreciation permissible is Rs. 400.

10

3:4:5
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la

Block of assets refers to those assets, which comes under the same category with same
rate of depreciation. Block of Assets refers to group of assets, falling within a class of
assets comprising:
Tangible assets, being Buildings, Machinery, Plant or furniture
Intangible assets, being know-how, patents, copyrights, trademarks, Licences,
franchises or any other business or commercial rights of similar nature, acquired on
or after 1.4.1998 (wef 1.4.2021 good will of a business or profession is excluded
from intangible assets) in respect of which the same percentage of depreciation is
prescribed.
Eg:
» Tangible assets with the same rate of depreciation will be considered as a Block.
* Intangible assets with same rate of depreciation will be considered as Block.

3 Marks

1b

1. Expenses on Advertisement in any Souvenir published by political parties.

2. Payments made outside India OR in India to a Non-resident OR a Foreign
company-On which TDS has not been deducted.

3. Any payment to a resident, on which tax is deductible at source and such tax has

not been deducted OR after deduction has not been paid on or before the due

date of filing the return of income, 30% of such sum shall not be allowed as a

deduction.

Wealth tax, Income tax etc.,

Salaries payable outside India OR to a Non-resident on which TDS has not been

deducted

6. Payment to PF etc/

7. Tax paid by the employer voluntarily on the value of perquisites provided to
employees.

NG

1IX7=7

Income from Business Rs. 260300

10

2a

It refers to that part of depreciation, which cannot be allowed in a particular P.Y due to
shortage of profit or of no profit. This can be carried forward and set-off from any

3 Marks
(2+1)




income until it is fully written-off. Eg:

Total amount of depreciation 5000
Dep. charged in the current year 2000
Unabsorbed Depreciation 3000
Rs. 3000 can be carried forward & it can be fully write it off
2b | In the case of cash system of accounting, on the other hand, a record is kept of actual 7
receipts and actual payments of a particular year. If books of account are kept by an
assessee on the basis of cash system of accounting, income collected during the previous
year is taxable whether it relates to the previous year or a year preceding or following the
previous year. Similarly, expenditure actually paid during the previous year is deductible
irrespective of the fact whether it relates to the previous year or some other year(s).
In order to further clarify the same principle, section 43(2) defines the word “Paid”, to
mean actually paid or incurred according to the method of accounting upon the basis of
which the profits or gains are computed under the head “Profits and gains of business or
profession”
2.c | Income from Profession Rs. 107700 5+5
3.a | Assets Eligible for Depreciation [Sec 32(i)] 3 Marks
A. Tangible Assets
= Building
» Plant & Machinery (Half
= Furniture mark
B. Intangible Assets (acquired on or after 1.4.1998) each)
= Know-how
= Patents
= Copyrights
» Trademarks
= Licences
= Franchises
= Any other business or commercial rights of similar nature
3.b | Exceptions: 5 Marks
1. No depreciation is admissible where WDV has been reduced to Zero, though the block | + 2 for
of assets does not cease to exist on the last day of the P.Y. eg
2. If a block of assets ceases to exist or if all assets of the block have been trensferred
and the block of assets is empty on the last day of the P.Y, no depreciation is admissible
in such case.
3. If an imported car was acquired during 1.3.1975 and 31.3.2001, depreciation is not
admissible. If, however, such imported car is used in the business of running it on hire
for tourist or for the purpose of business or profession outside India, then dep is
admissible at the actual rate.
4. In the case of transfer of depreciable assets because of succession amalgamation,
business reorganisation or demerger in the P.Y., depreciation is first calculated as if
there is no transfer of depreciable assets and the quantum of depreciation so calculated
shall be apportioned between the predecessor and successor in the ratio of number of
days for which the assets are used by them during the P.Y.
5. If in the first year (in which an asset is acquired), it is put to use for less than 180 days,
depreciation is available at half of the normal rate.
3c | Rs.66000+11400=77400 10
Capital Loss= 2000+20000=22000 Marks




| 4.

| GTI= Rs.237680

10
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Q No.

Questions

Marks

PO:CO:BT

la

Identify any six assets does not include under the term ‘Capital asset’

3

1:4:4

1b

Explain the deductions u/s 54, 54B and 54F in brief

7

3:4:5

1c

Mr. Hari retires on 15" October 2020 from a Non-Government
Organization, after serving 30 years and 7 months. He getsRs. 3,80,000 as
gratuity. His salary details are given below;

F.Y. 2020-21 | Basic Rs. 16000 p.m | DA 50% of Salary (40% part of
retirement benefits)

F.Y.2019-20 | Basic Rs. 15000 p m | DA 50% of Salary (40%part of

retirement benefits)

Determine his taxable gratuity if the Organization is not covered by the
Payment of Gratuity Act 1972.

10

5:3:5

2a

Who is specified Employee as per IT Act of 19617

1:3:1

2b

Mr. Rahul retired from ACA Ltd., on 30" June 2019. He gets pension of
Rs.4000 per month up to 31¥ December 2020. On 1 Jan 2021, he gets 40
% of pension commuted far Rs.'52800. Calculate taxable Pension. What
difference it will make'if he gets Rs. 45000 as Gratuity along with
pension?

5:4:5

2C

Find out the amount that shallbe included in the income under the head
salaries in each of thefollowing cases:

a. Basie’Pay Rs. 20,000 DP 10% of Basic Pay, Commission based on
Fixed percentage of Turnover Rs. 1,20,000 for the whole year. HRA
Rs..5,000p-m Actual rent paid Rs. 4,000p.m., House situated in Agra.

b. Basic Pay Rs."30,000 DA @ 10% of Basic Pay, HRA Rs. 5000p.m,
Actual rent paid Rs. 7000p.m., House situated in Mathura.

c. Basic Pay Rs. 20,000 p m. DA @ 10% of Basic Pay, HRA Rs.
2000p.m, and actual rent paid Rs. 5,000p.m., House situated in Delhi.

10

3:4:5

3a

State‘any six fully exempted allowances

2:3:2

3b

Sri Om Prakash was manager in a company. He sought premature
retirement from service on 1.11.2020 after completing 25 years of service.
From 1.8.2019 his pay scale was Rs. 18000-900-24300 and he was getting
DA of Rs.1800 p.m which was treated as salary for the purpose of
retirement benefits. He had 7 months earned leave to his credit (on the
basis of 30 days per year) which was approved; hence he was paid Rs.
132300 as salary and Rs. 12600 as DA.

Compute the amount exempt regarding encashment of earned leave for the
AY 2021-22.

5:4:5




3c Mr. Hanuman submits the following particulars about sale of assets during 10 | 5:55
the year 2020-21:
Particulars Jewellery Plot (Rs.) Gold (Rs.)
(Rs)
Sale price 7,00,000 18,24,000 5,00,000
Expenses on sale Nil 24,000 Nil
Cost of acquisition 1,29,000 2,26,000 1,48,000
Year of acquisition 2007-08 2004-05 2009-10
He has purchased a house for Rs.15,00,000 on 1.3.2021. Calculate the
amount of taxable capital gain if Cll for 2004-05, 2007-08 2009-10 and
2020-21 are 113, 129, 148 and 301 respectively.
4. Case study-Compulsory 10 | 3:5:55

Mr.Chandan is an employee of a textile company, Kanpur since 2010:He
has submitted the following particulars of his income for the F Y»2020-21.

Net basic salary Rs.4,00,000 after deduction of'contribution to
RPF Rs.72,500 and rent of bungalow @ 10% of 'basic salary.

DA Rs. 1000 p m (Rs. 200 p m enters into retirement benefits

Education allowance for two children’@ Rs.150,p.m per child

Commission of sales @ 1% Rs.10000

Entertainment allowance Rs. 700 p m

Travelling allowance for his official tours Rs.30000, Actual
expenses on tour amounted to Rs. 22000

vii

He resides in the bungalow of the Company. lIts fair rent is Rs.

10000 p m. A watchman and Cook have been provided by the
Company at the bungalow who were paid Rs. 4000 p ,m each.

viii

He has been provided with a large Motor Car for his official as
well as personal use:, The running and maintenance costs are
borne by the Company:

iX

Employers.contribution to RPF is Rs.47500 and the interest
credited to this fund at 10% rate amounted to Rs.50000

Compute his Income«from Salaries for the A 'Y 2021-22
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la

i.  Commercial goods
ii.  Movable assets for personal use
iii.  Rural Agricultural Land
iv.  Gold Bonds
v.  Special bearer Bonds
vi.  Gold Deposit Bonds

1/2 Mark
each
point

1b

Sec 54 — Sale of Residential hause and purchase of new residential house under Capital 3+2+42

gain amount.

Sec 54B — Sale of UrbandAgriculturalland and purchase of new Urban or Rural

Agricultural Land under Capital gain amount.

Sec 54F — Sale of Capital Assets other than Residential house and purchase of new

residential house‘under Capital gain amount.

1c

Computation of Taxable Gratuity of Mr. Hari if the Organization is not covered

by the PGA1972

Particulars

Rs.

Rs.

Actual amount Received as Gratuity

3,80,000 1

lzess, least of,the following is exempted

(&) Actual'amount received

(b)"15.days Ave. Salary X No. of service period completed
15 days Ave. Salary = Ave. salary of last 10 months X 15

30
= 18720 X 15 = 9360 x 30
30
Max limit Rs.

3,80,000

2,80,800

20,00,000

2,80,800 1

Taxable Gratuity

99,200 1

Working:
Salary = Basic + DP+ Fixed % age of commission

Service period= No Excess of 6 months will be the one full year (No part of the year will

be considered)

10 months Ave. Salary = Dec 2019 to March 2020 15000 X 4 = 60000




April 2020 to sept 2020 16000 X 6 = 96000

Total Basic 156000
DP: 156000 X 50 = 78000 X40 = 31200 100
100 100 187200

Ave Salary = 187200/10 = 18720

2a | Specified employee is one who fulfils any one of the following conditions. Viz., 3 Marks
a) A Director-Employee :An assessee must be an employee as well as (1x3)
director either on full time or part time basis
b) Employee having substantial interest in the employer company: He must
having at least 20% of voting rights (owned Equity shares) in his employer.company
C) Income exceeds Rs. 50000: His total monetary benefits under.the’head
salary either from one or more than one employer should exceed Rs. 50000 excluding
perquisites but after deductions u/s 16(i) 16(ii) & 16(iii)
2b | (If he receives gratuity) 7
Particulars Rs.
Monthly or regular pension (1.4.2020 to 31.12.2020) = 9.months x 4000 36000
60% on 4000 will receive from 1.1.2021 to 31.3.2021 = 3 'month, x 2400 7200
Total monthly Pension taxable 43200
if he receives gratuity
Full Pension = 52800 /40*100 1,32,000
1/3 exempted = 132000 x 1/3 = 44000
Amount received 52800— 44000 8800
Total pension taxable 1,84,800
Total taxable pension (commuted and Un commuted) 52000
(If he does not receives gratuity)
Particulars Rs.
Monthly or regular pension (1.4.2020to 31.12.2020) = 9 months x 4000 36000
60% on 4000 will receive from1.1.2021 to 31.3.2021 = 3 month x 2400 7200
Total monthly Pension taxable 43200
if he receives,gratuity
Full Pension =5280040*100 1,32,000
1/2 exempted,=.132000 x 1/2 = 66000
Amountreceived 52800 — 66000 NIl
Total pension taxable Nil
Total taxable pension (commuted and Un commuted) 43200
2.c | 1) 3+3+3+1
Computation of taxable HRA of an assessee for the A'Y 2021-22
Particulars
Actual HRA Received (5000 x 12) 60,000

LESS least of the following is exempted
@ Excess of Rent paid over 10% of salary (Rent paid-

10% of salary)4000 x 12 = 48000 - 38400 9600
(b) In case of Metro cities-50% of salary and other cities
-40% of salary= 40% on 384000 153600
(©) Actual HRA received 60000 9600

Taxable HRA = 50400




WN-1 10% of Salary = 240000+24000+120000= 384000

10% of Salary = 38400

i)
Computation of taxable HRA of anassessee for the A'Y 2021-22
Particulars Rs. Rs.
Actual HRA Received (5000 x 12) 60,000
LESS least of the following is exempted
@) Excess of Rent paid over 10% of salary (Rent paid- 48000
10% of salary)84000-36000
(b) In case of Metro cities-50% of salary and other cities | 1,44,000
-40% of salary=40% on Rs. 3,60,000 48,000
(©) Actual HRA received 60,000
Taxable HRA = 12,000
WN-1 Calculation of 10% of salary
Salary = 3,60,000
10% of salary = 36000
iii)
Computation of taxable HRA of an assessee for the AY 2021-22
Particulars Rs. Rs.
Actual HRA Received (2000 x 12) 24,000
LESS least of the following is exempted
@) Excess of Rent paid over 10% of salary (Rent paid-
10% of salary)5000 x/12.= 60,000~ 24000 36000
(b) In case of Metro cities-50% of salary and other cities
-40% of salary=:50% 0f.2,40,000 1,20,000
(©) Actual HRAreceived 24,000 | 24,000
Taxable HRA = NIL

WN=1 Calculation of 10% of salary
Salary =2;40,000
10% of salary = 24000

3.a

Foreign Alloewance

oo

payable to serving chairman/members of UPSC
Allowance from U.N.O to its employees.
Per-diem Alowance

@ oo

Allowance to retired Chairman and retired members of UPSC

Allewanee received by a teacher/researcher from a SAARC member state.

Sumptuary Allewance payable to High Court & Supreme court Judges of India OR

3 Marks

(Half
mark on
each
point )




3.b Computation of taxable leave salary of Mr. Omprakash for the A 'Y 2021-22 5 Marks
Particulars Rs. Rs. + 2 for
Actual leave salary received 144900 eg
LESS least of the following is exempted
@) Last 10 months salary (preceding the retirement 200700
period) (126000+56700+18000)
(b) Average salary on 10 Months X Approval period 140490
inyears (20070 x 7 Months)
(©) Maximum of Rs. 3,00,000 300000
(d) Actual leave salary received 144900 | 140490
Taxable Leave Salary 4410
3c Computation of Capital gain of Mr. Hanuman for the A.”Y 2021-22 10
Particulars Jew. Plot Gold Marks
Sale consideration 7,00,000 | 18,24,000 | 5,00,000
Less Exp on Transfer Nil 24,000 Nil
Net Sales Consideration 7,00,000 | 18,00,000 | 5,00,000
LESS ICOA 129000*301/129 3,01,000
LESS ICOA 226000*301/113 6,02,000
LESS ICOA 148000*301/148 3,01,000
LTCG 3,99,000 | 11,98,000 | 1,99,000
Calculation of Taxable LTCG
Total LTCG (399000+1198000+199000) 17,96,000
Net consideration=7,00,000+18,00,000+5,00,000= 30,00,000
As per rule-amount eligible for deduction u/s 54F (Proportionally)
1796000*1500000/3000000 8,98,000
Taxable Capital Gain 8,98,000
4. | Case Study: 10
Computation of taxable salary of Mr. Chandan for the A'Y 2021-22
Particulars Rs. Rs. Rs.
Basic Salary: Salary received 4,00,000
Contribution to RPF 72,500
Amount dedicated @ 10% of basic salary
472000/90*100  525000*10% 52500 | 5,25,000
DA 800x12 9600
DP 200x12 2400 12,000
Children Education allowance (3600-2400) 1,200
Commission of sales 10,000
Entertainment allowance (700x12) 8,400
Travelling allowance (30000-22000) 8,000

RFA: As per rule 15% of salary




(525000+2400+10000+1200+8400+8000=55

5000)
15% on 5,55,000 83250
Less Employee contribution 52,500 30,750
Watchman 4000x12 48,000
Cook 4000x12 48,000
Motor car (Rs.2400x12) 28,800
Excess of 12% over
salary(Basic+DP+Commn)
525000+24000+1000 559000
122% on 559000 67080
_Actual contribution 47500
Excess 0
Interest on PF in excess of 9.5% 50000

47500 2,500
GROSS SALARY 7,22,650
Less Deduction u/s 16(i) 50,000
Taxable Salary 6,72,650
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UG Programs - CSE, ECE, ISE, EIE and EEE
have been Accredited by NBA for the
Academic years 2018-19,2019-20 and 2020-21

RNS Institute of Technology, Bengaluru
(AICTE Approved, VTU Affiliated, NAAC ‘A’ Grade Accredited)

1(R|N

DEPARTMENT OF MECHANICAL ENGINEERING

Semester: 7* SEM CV/CSE/ISE/EE 2" INTERNAL TEST DATE: 22-12-2021

Time: 9.00 am to 10.40 am

Sub Code: 18ME751
Note: Use of Compound Interest Table is permitted.

Sub: Energy and Environment Max. Marks: 50

Q. No Question

BCL

ICO’s

1. [a. [Distinguish between ‘preliminary energy audit’ and ‘detailed energy audit’?

b. [What are the objectives of energy management?

CO2

OR

2. | a. [Give a typical energy audit reporting format.

b [What are the principles of energy management?

CcO2

3 a. |List & Explain the steps involved in ‘detailed energy audit’. (EA)

CO2

b. |What are the general characteristics of capital investment

CO2

OR

4 alculate the cost of generation per kWh for a power station having the following data:
talled capacity of the plant =200 MW :
apital cost = Rs 400 crores
te of interest and depreciation = 12%
nual cost of fuel, salaries and taxation = Rs 5 crores
ad factor = 40%
Also estimate the saving in cost per kWh if the annual load factor is raised to 60%.

10

cO2

5, [Company owns a premium plot. They have to decide which of the several alternatives to select in
trying to obtain a desirable return on his investment. After much study and calculation, they decide
that the two best alternatives are as given in the following table:

P A R £ “ ? T RTIE o0

valuate the alternatives based on future worth method at i=15%

10

CO2

OR

6. | ere are two alternatives for purchasing a concrete mixer. Both the alternatives have same useful life
e cash flow details of alternatives are as follows; Alternative-1: Initial purchasecost = Rs.3,00,000

nnual operating and maintenance cost = Rs.20,000, Expected salvage value = Rs.1,25,000, Useful life 4
years. Alternative-2: Initial purchase cost = Rs.2,00,000, Annual operating ami m’aint;n . =
.35,000, Expected salvage value = Rs.70,000, Useful life = 5 years. Gk

sing present worth i ternati 3
10% per year. WL a0 i o MR 4] ive should be selected, if the rate of interest i1

10




RNS Institute of Technology, Bengaluru

(AICTE Approved, VTU Affiliated, NAAC ‘A’ Grade Accredited)
UG Programs - CSE, ECE, ISE, EIE and EEE

ESTO : 2001 have been Accredited by NBA for the
Academic years 2018-19,2019-20 and 2020-21
7 | a. Define Environment. Mention its scope 5 L2 co3|
b. [What are the classifications of biotic and Abiotic components? Explain in brief. 5 L2 cos
OR
8. | a. |Discuss the Environment related need for public awareness 5 L2 co3
b. iBring out the difference between oxygen and nitrogen cycle 5 L2 co3
9. | a. |List the types of ecosystem? 2 L2 co3
b. (What is an ecosystem? Discuss forest ecosystem. Explain how conservation of forestcanbe | 8 Lz co3
one.
_ OR S
10 Write a short note on (i) ecological succession (ii) food chain iii) food web iv) ecological 10 L2
yramid.
Blooms Cognitive Level: LIRemember, L2 Understand, L3Apply, L4Analyze, L5Evaluate,
L6Create
18ME751: Energy and Envi t iz-2
0:No nergy and Environment Quiz i —
All the environment crisis are solely due to rise
1. R) Pop@ation b) Water quality  c) Air quality  d) None of the above 1 L2 o2
“The judicious and effective use of energy to maximize profits and -
2. enhancecompetitive positions”. This can be the definition of: 1 L2
a) Energy conservation b) Eneggy management c) Energy policy d) Energy Audit
The liquid water component of earth is called - 5
3. [a) Lithosphere b) Hemisphere ¢) Hyd;o’gphere d) Atmosphere. 1 L2 0
The objective of energy management includes
@) Minimizing energy costs b) minimizing waste -
4. c) Minimizing environmental degradation  d) alLtfie above - L2
A system without life ” =
3. ) Abiotic b) Biotic c) Stainable  d) Organic L2
HO stands for? 5
6. [a) World Hygiene Observation b) WQddﬁealth Organization 1 L2
c) Wild Hazardous Organisms d) None the above
». [Energy manger should be well. versed with . _ 1 Lz |cos
@) Manufacturing and processing skills b) Technical and marketing skills
c) Managerial and technical skills d) Managerial and commercial skills
Deforestation increases % of in atmosphere. g -
% a) Oxygen b) Hydrogen c) Nitrogen d),Carbion di oxide. L2
9, A flesh eating animal . . . ' - o
a) Carnj¥ore b) Herbivore c) Coalition  d) Carboxylation
10 An energy policy does not include . _\_Lz -
a) Target energy consumption reduction b) Declaration of top management commitment
c) Time period for reduction d) Future gﬁpd’uction projection ]
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Peal to evaluator and /or equations written cg, 42+8 = 50, will be treated as malpractice.

Compulsorily draw diagonal cross lines on the remaining blank pages.

2. Any revealing of identification, apy

Important Note : 1. On completing your answeys,

Sixth Semester B.E. Degree Examination, July/August 2022
Data Mining and Data Warehousing

Time: 3 hrs. Max. Marks: 100

10

Note: Answer any FIVE Jull questions, choosing ONE full question from each module.

o

Module-1
With a neat diagram, explain a Three — Tier Data Warchouse. (10 Marks)
List and explain Data Warchouse Models. (10 Marks)
OR
With suitable example, explain Star schema , Snow Flake schema , Fact Constellation
schema for Multidimensional database. (10 Marks)
Explain OLAP Operations with example. (10 Marks)
Module-2
Explain OLAP Data indexing for Bitmap Index and Join index. (10 Marks)
Differentiate ROLAP , MOLAP and HOLAP Servers. (10 Marks)
OR
Explain Data — preprocessing steps and the challenges faced in Data Mining. (10 Marks)

Briefly explain Similarity and Dissimilarity between the objects. Find the SMC and Jacquard
coefficient of Two binary vectors.

X=(1,0,0,0,0,0,0,0,0,0) Y =(0,0,0,0,0,0,0,0,0, 1). (10 Marks)
Module-3
Explain the rule generation in Apriori Algorithm with example. (10 Marks)
Explain the Alternative method for generating frequent itemset. (10 Marks)
OR
Briefly explain FP growth algorithm. (10 Marks)
Explain the objective measure of Interestingness for evaluating association patterns.
: (10 Marks)
Module-4
With a neat block diagram, explain general approach to solve classification problems with
application. (10 Marks)
Explain with example, how to build decision tree using Hunt's algorithm. (10 Marks)
OR
Explain different method for comparing classifier. (10 Marks)
Explain the rule based classifier with example. (10 Marks)
Module-5
Describe K — means clustering algorithm. What are its limitations? (10 Marks)
With example, explain Agglomerative Hierarchical clustering with example. (10 Marks)
OR
With Time and Space complexity, explain DBSCAN Clustering Algorithm, (10 Marks)
Explain the BRICH Scalable Algorithm. (10 Marks)

* WKWk
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2. Any revealing of identification, appeal to evaluator and Jfor equations
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USN

Eighth Semester B.E. Degree Examination,
Pavement Design
Time: 3 hrs.

15CVH33

Aug./Sept.2020

Max. Marks: 80

Note: i) For Regular Studentss: Answer any FIVE full
ii) For Arrear Students : Answer any FIVE full questions,

Jfrom each module,
Module-1
1 a. Briefly explain the Pavement Components and functions of components. (04 Marks)
b.  Write comparison between Flexible and Rigid Pavement, (04 Marks)
¢. Explain briefly Design factors to be considered in the design of pavement. (08 Marks)
2 a. Listand briefly explain the assumptions and limitations of Bousinerq's theory. (08 Marks)y
b. Design the thickness of a flexible pavement by Bunmister’s two layer analysis for a wheel K
o load of 40 kW and a tyre pressure of 0.5 MN/m’>. The modulus of elasticity of the pavement
0.7 materials is 150 MN/m? and that of the subgrade is 30 MN/m®. P (08 Marks)
N -0 V1O Bur wia e¥ DeHe hm tha
Module-2
3 a. With a sketch describe the significance of design wheel load -4nd contact pressure in design
of pavement. (04 Marks)
b. Explain the concept of Equivalent Single Wheel Load (ESWL). (04 Marks)
c¢. Calculate the design repetition for 20 years period for wheel load equivalent 10 2268 kg
wheel load using the following traffic survey data on a four lane road,
Wheel load (kg) Average daily traffic % oftotal traffic volume
ADT in both directions
2268 13.17
2722 Total volume 15.30
3175 215 11.76
3629 Considering traffic growth 14.11 1432363
4082 " 6.21
4532 584
i o) wbedl = 35680, Mclesd Unadk (08 Marks)
4 & Design a highway pavement using McLeod method of wheel load 6000 kg with tyre ,>}-\‘
bmpressure of 6 kg/em”. The plate load test conducted on subgrade soil using 30 ¢m dia plate ™
( £
\?

"7 yield a pressure 2.8 kg/cm? afier 10 load repetitions at 0.

5 cm deflection.
b. In adual wheel assembly the load on each wheel is 32 k

questions irrespective of modules,
choosing ONE full question

(08 Marks)

N tyre pressure is 0.6 N/mm? and c/c

R MM&Q‘I spacing 410 mm. The load is placed on a pavement 500 mm thick. The subgrade
o= RY

characterized by E = 20 N/mm?

D .0 S") at the radial distance of 0.15

Sﬂ wheel using deflection chart,
.

. :y . %
~z X3 Module-3
5 a. Explain typical failures of flexible pavement.
b. Briefly explain the various maintenance works of bituminous surfaces.

| of 2

and p = 0.5. Calculate the deflection on the top of subgrade
and 250 from the centre of left wheel measured towards other

(08 Marks)

(08 Marks)
(08 Marks)
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. 04 Marks
Write notes on: ( )

Roughness measurement 04wk
Falling Weight Deflectometer

(08 Marks)
Benkelman beam deflection method

Module-4
Explain: o o
(i\;p Radiusol'rclatwesu[‘ﬁu:’:szi . 4 4 >
(i) Equivalent radius of resisting section I3 i - oy
(iii) Critical load position

. : . - lar surface
i thickness is constructed over a granu
concrete pavement of 25 cm : iy
:\t}f\rg;l::)dulue ofn:'::iclinn 10 kg/em”. The maximum tcmpemml‘f-n:flm-rcnf bet:et?: - :ﬁz
av S = i 3 : o, ¢ spacing between
inter is found to be IS
and bottom of the slab during win 3 W - he edge and comner
A i orst combination of stresses at the edge
transverse joint is 7.5 m. Find the worst co (08 Marks)
regions.

1

Write the stcp“.t-\}-' step procedure for the design of concrete pavement as recommended by
IRC522002. {RcC S¢

» permissible shear and flexural stress- in the dowel bar are 1000 and

\ i is 100 kg/em? diameter of
dowel bar=25 ¢, ! (08 Marks)

Module-5 ®

Explain the failyres in Rigid Pavement.

Explain different methods of Pavement evaluation. Eg ::::2
List the types of joints and explain briefly.
List and explain the desirable Properties if‘ subgrade (g: sl
. { Marks)
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Sixth Semester B.1. Degree Examination, Feb./Mar. 2022
Digital Communication

Time: 3 hrs, Max. Marks: 80

£ Note: Answer FIVE ful! questions, choosing ONE full question from each module.
2
= Module-1
z b a. Whatis Hilbert transform? Explain the properties of Hilbert transtorm, (0% Varks)
2 b. Explain complex enveleps ol bandpass signals. (08 Marks)
53 OR
=7 2 a. Given the binary sequerce 10011011, Draw the following linc codes.
Fx 1) Unipolar NRZ and unipelar RZ
£y 11) Polar NRZ and polar RZ
5 1) Bipolar NRZ and bisolar RZ
253 1Iv) Manchester format. (07 Marks)
3 b. Write a short note on BNZS, (05 Marks)
Zz c. Whatis pre envelop? Explain. (04 Marks)
=z NModule-2
= 3 a. Explain the geometric representation of signals. (08 Marks)
b. Explain the Gram-Schiridt orthogonalisation procedure. (08 Varks)
OR

4 a. Three signals Sy(1), Sy, and Si(t) are as shown below. Apply Gram-Schmidt procedure w0
obtain an orthonormal bas's for the siznal. Express the signals Si(1). S»t) and Su(t) in terms
of orthonormal basis function,

swers, compulsorily draw diay
atton, appeal to ey Hlator ant

g_:..:ﬂ g (4 S,_I” o ()

= ;

=38 2 - -

= .= ? 3 x \ 1’ 1

- - I

g

£ \

5 = W B y ) ;

€8 o ly ¢ R & bt

§ f Fig.Q4(a) (00 Marks)

<< What is a matched filter? I xplain its propertics. (00 Marhs)

B Explain correlation receiver in bricl, (04 Marks)

Z

= Nodule-3

E 5 a. Explain BPSK system witli the help ot transmitter and receiver. | | (08 Marks)

£ b. Draw the block diagiam ol DPSK transmiticy _uml explinn for the bmary - sequence
11001000110, find the resulting wave 'orne for DPSK system. (08 Marks)

1 Hl‘j
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R
Obtain an expression for probability of symbol error for coherent binary FSK. (07 Marks)
Compare MSK and QPSK. What is the bandw idth requirement of MSK? (05 Marks)

An FSK system transmits binay data a the rate of 2 x 10 bits per second. During the
course of trensmission. AWGN of zero mean and two sided power spectral density 10
watts per hertz s added to the signal. The amplitude of the received sinusoidal wave for
digit 0 or 1 is I microvolt. Find the average probability of symbol crror assuming non-

coherent detection. (04 Marks)
Module-4

What is Inter Symbol Interference (I1S1)? How it arises? (06 Marks)

Explain the need for a pre coder in a duo binary signaling. For input binary data 101110].

obtain the o/p of pre coder and cutput of duo binary coder. (06 Marks)

Explam modified duo binary encoding with pre coder. (04 Marks)

OR

Explain the block diagram of ze o forcing equalizer. (08 Marks)

Explain adartive equalizer. (08 Marks)
Module-5

What is PN — sequence? Explair the provertics of PN — sequence. (08 Marks)

With the help of block diagram, explain direct sequence spread spectrum system. (08 Marks)

OR
A spread spectrum communication system has the following parameters :
Information bit duration = T< = 4 millisecs
PN chip duration = T¢ = 2 mico secs. Find the bit rate of the binary data, PN - sequence

length, band width of the PN sequence and processing gain of the system. (04 Marks)
Explain with neat block diagrani, th> workin g of frequency hop spread spectrum transmitter
and receiver system. (08 Marks)
List the applications of spread spectium modulation, (04 Marks)

¥ ok o g ok
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Sixth Semester B.E. Degree Examination, Ieb./Mar. 2022

Digital Communication

Max. Marks 100

Nete: 1. Answer any FIVE full questions, choosing ONE full question from each module.

2 Use of Error function table is permited.

Module-1
Define Hilbert Transforn. List the preperties of the Hilbert Transform. (04 Marks)
Obtain the canonical representation of Bar dpass signals. (06 Marks)
What is line coding? For the binary stream 101 1010}, sketch the following line codes:

(1) Unipolar NRZ (1) Polar NRZ
(i11) Bipolar NRZ (iv) Manchester (10 Marks)
OR

Define Pre-envelope o~ a real valued signal. Given a Bandpass signal. g(t). sketch the
amplitude spectra of the signal, g(1), pre-envelop g-(t) and complex envelope g(t).(08 Marks)
For the AM signal. s(t) = m(t) cos (2nfit + ¢). Find the following :

(i) Pre-envelope (i1) Complex envelope (iii) In-phase and Quadrature components
(1v) Natural Envelope. (08 Marks)
Write a note on HDBN Signalling. (04 Varks)

Modunle-2
Explain the geometric representation of set of M-energy signals as lincar combination of

N-orthonormal basis functions. Illustrate for the case N = 2 and M = 3 with neeessan
diagrams and expressions. (10 Marks)
Explain the matched filter receiver. Obtain the expression for the impulse response of the
matched filter. (10 Marks)

OR

Explain the Gram Schmitt orthogonalization procedure.
Three signals si(1). sx(1) and si(t) are as shown in Fig.Q4(b). Apply GSOP 10 obtam an
orthonormal basis function. Also give the signal constellation diagram.

(10 Marks)

\;31\.]
) 4 \
31(: \ l, .
- i L
" gfe) © ' 2
|\ '
Ly J--. - | \
O 45 4 J\
|
Vo ‘ '
l_. | ‘ - >
a 1 L iy k

Fig.(QQ4(b) (10 Marks)
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Module-3
With a neat block diagram, explin the gencration ind detection of BPSK technigue
(10 Marks)
An FSK transmits binany data a- the rate ol 2 Sx 10" bps. During the course of transmission.
AWGN of 7o mean and PSD of 10 " Watts/hz is added to the signal I the absence of
noise. ampliude of the received signal for digit I or 015 1 mV. Determine the average
probabilitv o symbol error for the following
(1) BFSK uxing coherent detection
(i) BFSK using non-coherent detecaon. (10 Marks)
OR
Describe QPSK signal with its signal space diagram? With the help of a block diagram.
explain the QPSK generation and detection technique, (10 Marks)
Binan sequence. d, (0010011001} s applied to the DPSK transmitter. Obtain differentially
encoded sequence. DPSK waveform and in the absence of noise, reconstruct the original
binary sequence. Also write the phase shift in the carrier signal for the differentially encoded
(10 Marks)

sequence.
Module-4
W ith a neat block diagram of a digital PAM system. Obtain the expression for ISI. (06 Marks)
State and prcve Nyquist condition for zero [SI? (06 Marks)
For the binan data sequence [dk] given by {11101001000}. Determine the precoded
sequence. transmitted sequence, reccived sequence and the decoded sequence. (08 Marks)
OR
What 1s zero forcing equalizer? With a neat block diagram. explain the operation of Linear
Transversal tilter. (10 Marks)

For a four level T, with Duobinary pulses for the given data sequence, d,} 0013120332010}
Determine tie Precoded sequence. Transmitted sequence, Received sequence, Decoded

sequence with initial bit as ‘zero™ (10 Marks)
Module-5

Explan the imodel of a spread spectrum digital communication system. (08 Marks)

Design a 4-stage linear feedback shift register. It the iminal state s 1111, find the output

sequence of the shift register. Also caleulate the periodic length, L and processing gain, PG.
o _ _ (U8 Marks)
Define the following :

(1) Processing gain (1) Janmmming margin (04 Marks)
OR

1—:.‘(|‘.!|:JII‘I. the gencration and demodulation of DSSS signals with necessan cquations and

block diagram. _ (U8 Marks)

| %Y

In-a DSSS modulation, it is required 1o have a Jamong Margin - 26 dB. The rato b Nais
set al 10. Determine the minimun processmg g and the mimmmum numbet ull' \-['-;:.cs
required to generate the maximum e ngth sequence ., (04 \-Ia.;ln.b
What are the advantages and disadvantages ol spread spectrum modulation techmque?

(08 Marks)

A ok Kk #
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50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 17ECe61
Sixth Semester B.E. Degree Examination, Jan./Feb. 2021
Digital Communication
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.
Module-1
1 State and explain the Hilbert transform and its orthogonal property. (10 Marks)
Derive the canonical representation of bandpass signal. (10 Marks)
OR

Derive the expression for the complex lowpass representation of band pass system.(10 Marks)
Define line coding, for the given binary data sequence “10011011” draw the following line
codes:

(i) Unipolar NRZ (11) Unipolar RZ (iii) Polar NRZ

(iv) Bipolar NRZ (v) Manchester format (10 Marks)
Module-2

Explain the geometric representation of signals and also show that energy of the signal is

equal to the squared length of the vector representing it. (10 Marks)

Two functions S1(t) and S2(t) as shown in Fig.Q3(b), the interval in 0 < A < T secs. Using
Grand Schmitt orthogonalization procedure express these functions interms of orthonormal
basis function, also sketch orthonormal basis function.

| P S (k)

2
A
Ty 1 £ T, T
Fig.Q3(b) (10 Marks)
OR
Derive the statistical characterization of correlator outputs. (10 Marks)
Describe the matched filter receiver and obtain the impulse response of matched filter.

(10 Marks)

Module-3
[lustrate the DPSK transmitter and receiver for the given binary sequence 10010011, obtain
the differentially encoded sequence and its transmitted phase. (10 Marks)
Derive the expression for the probability of error for a binary PSK (Phase Shift Keying)
using coherent detection. (10 Marks)

1 of2
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OR
Explain QPSK transmitter and receiver with neat block diagram. (10 Marks)
Derive an expression probability of error for binary FSK (Frequency Shift Keying) using
coherent detection. (10 Marks)
Module-4
Discuss the digital PAM transmission through band limited baseband channel with neat
diagram and obtain the expression for ISI. (10 Marks)
Ilustrate the concept of adaptive equalization with neat diagram and relevant expressions.
(10 Marks)
OR
Describe the design of band limited signals with controlled ISI. (10 Marks)

For the given binary data 10010110010, obtain the precoded sequence, transmitted
sequence, received and decoded sequence for (i) Due-binary (ii) Modified due-binary.
(10 Marks)

Module-5

Describe the model of spread spectrum digital communication system with neat diagram.

(08 Marks)
Explain the generation and demodulation of Direct sequence spread spectrum with diagram
and expression. (08 Marks)
A PN sequence is generated using linear feedback shift register with number of stages equal
to 10. The chip rate is 10" per sec. find the following:
(1) PN sequence length
(i) Chip duration of the PN sequence

(iii) Period the PN sequence (04 Marks)
OR
With a neat block diagram, explain the operation of frequency hop spread spectrum.
(10 Marks)
Explain CDMA IS:95 forward link with neat block diagram. (10 Marks)
k ok ok ok ok
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USN | ! 15EC

Sixth Semester B.E. Degree Examination, Dec.2018/Jan.2019
Digital Communication

Time: 3 hrs. Max.

Note: Answer any FIVE full questions, choosing
ONE full question from each module.

arks: 80

4

Module-1

1 a. Define Hilbert transform. What are its applications. Prove that a §knal g(t its Hilbert
transform g(t) are orthogonal over the entire time interval ( {05 Marks)

b. Determine the pre-envelope and complex envelope defined by
x(t)=A mct(;‘f]ms{zn!‘cl}. (06 Marks)

¢. Compare the power spectra of various line codes in te
Noise immunity and synchronization capability. with neat s

idth, DC component,
(05 Marks)

OR

2 a.  Express bandpass signal s(t) in canonical the scheme for deriving the
inphase and quadrature components of the (06 Marks)

b. Explain with relevant expressions, the prod putational analysis ol a bandpass
system driven by a bandpass signal. {06 Marks)

c. What is the advantage of HDB3 e o sonventional alternate mark inversion{ AMI)
code. Code the pattern “1010 1 0000 using HDB3 encoding and AMI
encoding. (04 Marks)

3 a [Explain the geometri } set of M energy signals as lincar combination of N

orthonormal basis rate for the case N = 2 and M - 3. with necessary

2. Any revealing of identi feation, appeal w evaluator and for equations writien eg, 4248 = 50, will be reated as malpractice

limportant Note : 1. On coampleting vour answers, compulsorily draw dizgonal cross lines on the remaining blank pages.

diagrams and ex (08 Marks)
ogonalization procedure, find a set of orthonormal basic
three signals si(t), s2(t) and s;301) shown in Fig.Q3(b). also ¢cxpress
1s of the set of basis functions. (08 Marks)
5}{."} A '.I'l"?.ﬁ}
Y ] L
3 4 LY
a 2
) - i
2 3 . 2 2
} 4
- y
i % 3
v -~ "
Fig.Q3(b)
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15EC61
OR
4 a. Explain the correlation receiver with neat diagrams and explanation of detector
maximum =linklihood decoder blocks. (08 M
b.  Explain the matched filter receiver, Obtain the expression for the impulse response of the
matched filter. (08 Ma.}
Maodule-3

5 4. Derive the expression for error probability of binary PSK using
(06 Marks)
and the power
Hz. average carrier
07 for the following cases.

b. Binary data arc transmitted over a microwave link at the
spectral density of the noise at the receiver input is 1(a
power required to maintain an average probability of error
Binary PSK using coherent detection
DPSK
Note : take erfe(2.63)=2 = 107, Q(3.7) = 10"

¢. Define bandwidth efticiency. Tabulate and com
PSK signals for different values of M.,

(0 Marks)
ndwidth efficiency of M-ary
(04 Marks)

n the

6 a. With neat diagram and expressi y FSK generation and non-coherent

detection scheme. (06 Marks)
b. Explain the generation and opti of differential phase - shift keying with neat
block diagram. (06 Marks)
¢.  What is the advamage of } -ary PSK system? Obtain the constellation of
QAM for M = 4 and drs (D4 Marks)

7 a , explain the digital PAM transmission through band limited
in the expression for inter symbol interference. (06 Marks)
b. -binary signaling scheme. with pre-coding. Illustrate the encoding
OLLI00T01", Assume previous pre-coder outputs as 1, (17 Marks)
explain the timing featurcs pertaining to eye diagram and it
eband binary data transmission system. (03 Marks)

OR
8 sketches and expressions, explain raised cosine spectrum solution to reduce ISI.
(06 Marks)

b. What is the advantage of controlled ISI partial response signaling scheme? With block
*gmm. explain the duo-hinary encoder with pre-coder. Mention the frequency response,
iMpulse response and its features. (06 Marks)

With neat diagram and relevant expressions, explain the concept of adaptive equalization.
(04 Marks)

2of3
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Module-5

9 a. Explain the working of Direct Sequence Spread Spectrum transmitter and receiver with |
diagram, waveform and expressions. (08 Marks)
b. A slow frequency Hopped/MFSK system has the following parameters.
i) The number of bits/MFSK symbol = 4 .
i1} The number of MFSK symbols per hop = 5
i) Calculate the processing gain of the system in decibels.

¢. List and briefly explain any 3 applications of direct sequence spread
OR
10 a. With a neat block diagram, explain frequency Hopped sp spec ique. Explain
the terms chip rate, Jamming Margin and processing gain. (08 Marks)
b. What is a PN sequence? Explain the generation o xim ngth sequences (Ml.-
sequence). What are the properties of ML sequences? (04 Marks)

c. In a DS/BPSK system. the feedback shift regist
length m = 19. The system is required to have an a
externally generated interfering signals that ;
system parameters in decibels :

i) Processing gain
i) Antijam margin
{Assume Q(4.25) = 10 =5 or erfe(3)

¢
§>

&

used to

ate the PN sequence has
ity of symbol error due 1o
- & 5 = =

" Calculate the following

{04 Marks)

3ofl
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Fourth Semester B.E. Degree Examination, Aug./Sept. 2020
Operational Amplifiers and Linear ICs

Time: 3 hrs. Max. Ma

Note: Answer any FIVE full questions, choosing ONE full question from eac
Module-1

1 a. Draw the block diagram of an op-amp and explain.

b. Sketch the 3-input non-inverting summing amplifier circuit. Expl
circuit and derive an equation for the output voltage. Also ex h

(10 Marks)
ion of the
ert it to an

the ope

‘g
3 adder and averaging amplifier. (10 Marks)
g B
F=
23 OR
% = 2 a. List the ideal characteristics of an op-amp (any six). (06 Marks)
B b. Mention the advantages of using negative feedback 1 : (04 Marks)
g5 ¢.  What is an instrumentation amplifier? Obtain an e tput voltage Vy, in terms
E a4 of change in resistance AR of an instrumentati transducer bridge.
S = (10 Marks)
s 32
5%
%5 3 a. With a neat circuit diagram, explain order low pass filter and draw its
g g typical frequency response curve, (10 Marks)
= = b. Design a set adjustable positive volta ing IC LM317 for the output voltage of
i% 5V. (4 Marks)
S0 ¢. Mention the advantages of acti vgr passive filters. (any six) (06 Marks)
52
£
E 2 4 a  Draw thecircuit of a adj@stuble vo ‘cgulator and explain its operation. (10 Marks)
23 b. Design a second ord filter for a cut-off frequency of 1 kHz. Also draw the circuit
E& diagram and mentio t values. (06 Marks)
.5 c. or the following specifications, centre frequency 1.5 kHz,
z 3 Q-factoris 7, (04 Marks)
A g
gé Module-3
oy & 5 a Witha iagram, explain the working of triangular / rectangular wave generator.
£2 (10 Marks)
=% b. ircuit diagram and waveform explain the working of inverting Zero Cross over
s B 10 Marks)
2 (
C <
i OR
5 ?ﬂl circuit diagram and necessary derivation for load current, explain volage to
‘ni:; nt converter with grounded load. (10 Marks)
- a RC-phase shift oscillator using op-amp for a frequency of 500 Hz. Also draw the
= circtit diagram and name the component values take C = 0.1 pF (06 Marks)
- efine the working principle of voltage to frequency (V/F) converter and mention its
pplications (any 4). (04 Marks)
l of 2
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Module-4
7 a. With a ncat circuit diagram and waveform explain the working of precision Full Wave
rectifier. {10 Marks)
b. With a neat circuit diagram, explain the working of successive approximation type ADC.
(10 Marks)
OR

8 a. Explain the operation of R-2R ladder digital to analog converter circuit.
b. Design a non-saturating precision half wave rectifier to produce a 2 V peak o
| MHz sine wave input with a 0.5 V peak value. Use Bi-polar op-amp wit

of £15V.
Module-5
9 a.  With a neat block diagram, explain phase locked loop in detail. 0 Marks)
b. Draw the pin diagram of 555IC timer and mention its pin function (05 Marks)
¢. Design a monostable multivibrator using IC 555 timer to obtaifg pulstadth of 10 msec.
(05 Marks)
OR
10 a.  With aneat diagram, explain the internal architecture 5 (10 Marks)
b. Define the following terms related to PLL:
(i)  Lock range.
(1)  Capturc range.
(ii)  Pull in time
(iv) Tracking range. (08 Marks)
¢. Mention the applications of IC555 timer (02 Marks)

® %

\
O
N

L 4
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Eighth Semester B.F. Degree Examination, July August 2022
Neural Networks and Fuzzy Logic Systems
Time: 3 hre
Moy \arks [ (M)

Note: Answer amy FIVE full questions, ¢hooking ONE full quetion from cach module

Module- 1
I a  Listthe advantages and applications of ncural networks (18 Varks!
b Brefly discuss the significance of genctic algorithm 18 Viarks)
¢ Desenbe soft computing i problem <ol |_-'p..r..-._.-_m (1 Vlarks
. . 0OR
2 a. With the help of schematic diagram. explam the basic models of artificial neuml nervork
(10 Yarks)

b.  Discuss the following terminology 1) Weights 1) Bias 1y Threshold (10 Marks)

_ Module-2
3 a \_\ ith a flowchart describe the Hebb training algorithm, (0% Viarks)
b, Fortheactwork shown in figure calculate the net input to the output neuron
03
6. <
o-
) F|g03(b] (i Varks)
¢.  With a labeled block diagram. describe the original perception network. (08 VEarks)
OR
4 a. Explain the architecture of adaptive linear neurons. 106 Varks)
With the help of neat flowchart. explain adaline training process. (08 Marks)
(06 Marks)

With the help of schematic diagram, describe multiple adaptive lincar neurons.

Module-3
5 a  With alabeled flowchart, explain the back-propagation network training process.
b. Discuss the learning factors of back - propagation network.

(10 Marks)
{10 Marks)

OR
6 a Explain the radial basin function nctwork. (06 Marks)
. Describe the steps for RBF training algorithm. (08 Marks]
¢, With the help of diagram, explain time delay neural network. (06 Marks)
Module-4
(04 Marks)

7 a. Explain the concept of fuzzy logic sysiem.
b. Describe the following operations on classical sets.
i) Union i1y Intersection i) Complement iv) Dilference. (10 Marks)
¢. List the propertics of fuzzy scts. (U6 Marks)
| UT.J




b.

OR
With the help of graphical representation, explan tuzzy relations
Explam the wlerance and equivalence relations of Fuzzy svstem

Module-5
Discuss the features of membership funcnons,
Explain the followimg membership functions
1 Inference 1) Angular fuzzy sets.

OR

What 1s meant by defuzzification ! Bricfly discuss defuzzification methods
Deseribe the architecture and operation of FLC systen.

=% %k %k ¥

I18EISI

(10 Marks)
(10 Marks)

(08 Marks)

(11 Marks)

(10 Marks)
(10 Marks)
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USN 18CSS

Fifth Semester B.E. Degree Examination, Jan./Feb. 2021
Application Development using Python

Time: 3 hrs. Max. Marks: 1

ule. .

Note: Answer any FIVE full questions, choosing ONE full question from
Module-1

1 a Demonstratc with example print( ), input( ) and string replication. 6 Marks)
b. Explain elif, for, while, break and continue statements in python r each.

(10 Marks)

¢. Write a Python program to check whether a given number is (04 Marks)

OR
2 a. How can we pass parameters in user defined functions? uitable example.
(05 Marks)
Explain local and global scope with local and glob (08 Marks)

c: Demonstrate the concept of exception. Implem
temperature, convert the temperature to Fa
by handling the exception.

prompts the user for Celsius
out the converted temperature
(07 Marks)

3 a. Whatis list? Explain append( ), ins ove( ) methods with examples, (08 Marks)
b. How is tuple different from a list an ion is used to convert list to tuple.

(05 Marks)

¢. Create a function to print ou — toe board. (07 Marks)

4 a. Discuss get( ), item(

s() ues( ) Dictionary methods in python with examples.

2. Any revealing of identification, appeal to evaluator and /or cquations written eg, 42+8 = 50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulserily draw diagonal cross lines on the remaining blank pages.

(08 Marks)
b.  With example cod i ) and split( ) string methods. (06 Marks)
c. sentence form the user and display the longest word of that

(06 Marks
Module-3
5 A ression? Describe question mark, star, plus-and dot Regex symbols
python code snippet. (09 Marks)
b. ippet, explain saving variables using the shelve module and PPrint Pformat( )
functi (06 Marks)
Write a program that reads a string with five characters which starts with ‘a’ and ends with
i Pri%search successful if pattern matches string. (05 Marks)
OR
Explain functions of Shutil Module with examples. (08 Marks)
xplain buttons in the Debug control widow. (05 Marks)
at is meant by compressing files? Explain reading, extracting and creating ZIP files with
code snippet. (07 Marks)
] of 2
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18CS
Module-4
7 a.  Whatis class, object, attributes. Explain copy-copy( ) with an example. Marks)
b. Demonstrate pure functions and modifiers with examples. rks

¢. Use the datetime module to write a program that gets the current date and prints that
the week. (06 *m}

OR

8 a. Explain operator overloading and polymorphism with examples. Marks)

b. Illustrate the concepts of inheritance and class diagrams with exa ; (08 Marks)
c. Write a function called print time that takes a time objeclfand prifif it in the form
{04 Marls)

hour : minute : second.
Module-5
9 a. Explain parsing HTML with the BeautifulSoup M &dﬂ snippet for creating
finding an element and getting data. (09 Marks)
b. What methods do Selenium’s web element obj ave ulating mouse clicks and
keyboard keys. Explain with python code snippet. (06 Marks)
¢. Write a python program to access cell in a w (05 Marks)

O

10 a. Write a program to get a list of a pdf extension in the current working

|
director and sort them. (06 Marks)
b. Demonstrate the json module with roggam. (06 Marks)
¢. What are the advantages of C les? k the Reader objects and Writer objects with
python code. (08 Marks)

K % o % ¥
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Third Semester MBA Degree Examination, Feb./Mar. 2022
Direct Taxation

Time: 3 hrs. Max. Marks: 100

Note: 1. Answer any FOUR full questions from QI 1o Q7.
2. Question No. 8 is compulsory.

a. Whatis MAT? (03 Marks)
b. Mr. Vishal (resident) was employed in a company. He retired from service on 1/1/202] after

completing 30 years of service. From 1/07/19, his pay scale was Rs. 8000 - 200 - 10,000 -
300 - 13000 and with DA@20% of his pay. He had 7 month eamed leave to his credit
(on the basis of 30days per year), which was approved. Hence he was paid Rs. 57000 as
salary and Rs.11,480 as DA. Compute the taxable leave encashment for the A.Y 2021-22
ignoring Altemative tax regime. (07 Marks)
Mrs. Vinaya, a citizen of India went to England on 2/10/2014 for higher studies for a period
of two years. After she come back, she was employed in a multinational company in India.
The company sent her for 6 months training to Germany on 1/3/2017. She was transferred to
the company’s head office in New York on 15/8/2018. However she left India on 2/10/2018
and reported for duty on 5/10/20i8. She visited India during the month of Nov and
Dec 2019. The company transferred her back to her original post in India and she returned to
India on 26/10/2021. Determine her residential status for the AY.21-22, (10 Marks)

What is capital gain? Name any two. (03 Marks)
Mr. Tony, marketing specialist is working with two companies -~ Alpha Co. and Beta Co. He

retires from Alpha company on 30/11/2015 and receives Rs. 22,000 as gratuity out of which

Rs.20,000 is exempt. He also retries from Beta Company on 10/12/2020 after 28 years and
8 months of from service and receives Rs.2,90,000 as gratuity. His average basic salary draw
form Beta Company for proceeding 10 months ended on 30/11/2020 is Rs.18.200. Besides,
he had received Rs.1000 p.m as DA 80% of which forms part of salary and 6% commission
on tumover achieved by him during 10 months ending on 30/11/2020 his total tumover
achievement is Rs.2,00,000. Find out taxable amount of gratuity for the A.Y.2021-22
ignoring Alternative tax regime. (07 Marks)
Mrs. Hema (age 42 years) is working as a director in Maruthi Suzuki Lid.. Mumbai her
salary income detail as follows

Basic Salary Rs. 21,000p.m, Bonus 2 months basic pay. Commission 3% on sales. During
the year she reached a sales target Rs.50.00,000. DA forming part of salary Rs. 7,000 p.m.
Medial allowance Rs. 1400p.m (medical expenses were Rs.20,000), Entertainment
allowance Rs.3,000 p.m, Children's hostel allowances for her two children @ Rs.500p.m,
per child Rs.12000. RPF company's contribution Rs.6,000p.m RPF own contribution
Rs.5000p.m. Diwali gift Rs.7000. holiday home facility at Kulu @26,000. Rent free
furnished accommodation in Mumbai for which company pays monthly rent of Rs.10,000
and cost of furniture is Rs.60,000. Honda city car above 1600CC has been provide along
with driven for both private and official use. Company owns the car and spent Rs.55000 on
petrol and Rs.36,000 on drivers salary. Hema paid professional tax Rs.2400. compute
taxable salary for the A.Y.2021-22 (Ignore Altermnative tax regime). (10 Marks)

l of 4
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First Semester MCA Degree Examination, July/Augustf2021
Data Structures with Algorithms

Time: 3 hrs. Max.gﬂrks: 100

Note: Answer any FIVE full guestions.

1 a  What are data structures? Explain the classification of dat eat diagram.
(06 Marks)
to postfix expression.
(10 Mearks)
(114 Aiarks)

¢ Explamn pohish and reverse polish expression.

ol stack. (08 Marks)
10

2 a. Define stack. Write a program to implement be
b. Convert the following expression to prefix and p
i) (A+BnC)/D+E
i) A*BC+(B+C)=D
¢ Write a program to evaluate posthix ¢

{06 Marks)

(06 Marks)
3 a What is recursion? Write a prograi n Fibonacci series, using recursion.

(10 Marks)

b, What s Queue? Explam vario fc and operation performed onit. (10 Marks)

4 a Define circular Queue. E:

demonstrate insert and delet

b.  Explain in detail on:

1) Priority Queu

)  Factonal of a

antages over ordinary Queue, write a function to
wn circular Queue. (10 Marks)

0 reCcursion. (10 Alarks)

pe. compuilsonly draw diagonal cross lines on the remaining blank pages.
miification, appeal 10 evaluator and or cquations writien eg, 4208 = 50, will be tited as malpractice

5 & erent 18 memory management functions. {10 Marks})
b. ccach of the following operation of inked list:

Z 1) at the beginning,
5 1) at the end.
2= ¢ at a given position. (10 Marks)
:.--.5= =
!
3= 6 2 mplementation of stacks with suitable diagrams, write algorithm to
E g sjack push and pop operation using singly linked hst. (10 Marks)
= i b.
e Static and dynamic memory allocation
— ] 4 -
7 getnodel ) and freenode( ) operations. {10 Marks)
= 7 a. Define algorithm. Explain the steps involved in algorithm design and analysis process with a
E QEM diagram. (10 Marks)
£ b. 151 out important problem tvpes. Explam any 5 of them. {10 Marks)

| of 2
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8 a.  What is asymptotic notation? List and explain the asymptotic notations. {
b. List the steps involved in analyzing the time efficiency of recursive algorithm. Ex
tower of Hanoi problem and analvze its efficiency.

9 a. Writc an algorithm for merge sort and find its time complexity of merge sort

b, Write an algorithm to sort given n ¢lements using bubble sort and obtain an
number of times basic operation is executed.

¢. Obtain the topological ordering of the given graph by using the source removal mnihud

(Refer Fig.Q.9(c)). (05 Marks)

10 a  Write a Prim’s algorithm. Apply this algornthm ‘g graph (o construct minmum
spanning tree. (Refer Fig. Q. 10¢an. (10 Marks)

12,0 10(a)
path from “a” node to all other nodes in a graph.
(10 Marks)

b.  Obtain the shortest dis
(Refer Fig.Q.10(b)).

K ; o
Fig_(}. 1O b)

L 4
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USN 2 Nl1]6 Elo|o|sT 15ME44
Fourth Semester B.E. Degree Examination, July/August 2022
Fluid Mechanics
Time: 3 hrs. Max. Marks: 80

Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1

Define following and mention their units :

1) Mass density

1)) Dynamic viscosity

iii) Surface tension

iv) Bulk modulus. (08 Marks)
A U - tube manometer is used to measure the pressure of oil of specific gravity 0.85 flowing
in a pipe line. Its left end is connected to the pipe and the right limb is open to the
atmosphere. The centre of the pipe is 100mm below the level of mercury (specific gravity =
13.6) in the right limb of the difference of mercury level in the two limbs is 160mm,
Determine the absolute pressure of the oil in the pipe. (08 Marks)

OR
Define the following terms :
i) Buoyancy
ii) Centre of Buoyancy
iii) Meta centre
iv) Meta centric height. (06 Marks)
A circular plate 1.5m diameter is submerged in water, with its greatest and least depths
below the surface being 2m and 0.75m respectively.

Determine :

i) The total pressure on one face of the plate

i1) The position of the centre of pressure. . (10 Marks)
Module-2

Derive the continuity equation for 3 dimensions in Cartesian co-ordinates. (10 Marks)

What is the irrotational velocity field associate with the potential
6 =3x>=3x +3y° + 16t° + 1221.

Does the flow ficld satisfy the incompressible continuity equation? (06 Marks)
OR

Derive Euler’s equation of motion and obtain an expression for Bernoulli’s equation from

Euler’s equation of motion and also mention the assumptions made. (10 Marks)

A jet of water of 60mm diameter strikes a curved vane at its centre with a velocity of 18m/s.
The curved vane is moving with a velocity of 6m/s in the direction of the jet. The jet is
deflected through an angle of 165°. Assuming the plate to be smooth find :

i)  Thrust on the plate in the direction of jet

ii) Power of the jet

iii) Efficiency of the jet. (06 Marks)

1 of 2
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Module-3

Derive Hagen-Poisoulle’s equation for viscous flow through a circular pipe. (10 Marks)
Oil of specific gravity 0.82 is pumped through a horizontal pipeline 150mm in diameter and
3km long at the rate of 0.015m"/s. The pump has an efficiency of 68% and required 7.5KW
to pump the oil.
1) What is the dynamic viscosity of the oil
i1) Is the flow Laminar? (06 Marks)

OR
Derive Darcy’s equation for head losses due to friction in a circular pipe. (08 Marks)
Three pipes of diameters 300mm. 200mm and 400mm and length 450mm, 255m and 315m
respectively are connected in series. The difference in water surface levels in two tanks is
I18m. Determine the rate of flow of water if co-efficient of friction are 0.0075, 0.0078 and
0.0072 respectively considering : i) Minor losses i) Neglecting minor losses. (08 Marks)

Module-4
Explain the terms :
1) Boundary layer thickness
1i) Displacement thickness
1i1) Momentum thickness
iv) Energy thickness. (06 Marks)

: N N u Y . 2
The velocity distribution in the boundary layer is given by T = 3 where u is the velocity

at a distance y form the plate and u=U at y= 9, 3 being the boundary layer thickness. Find :
1) The displacement thickness

11) The momentum thickness

111) The energy thickness

iv) The value of 8 7/0. (10 Marks)

OR
Explain the terms lift and drag on airfoil. (04 Marks)
Using Buckingham's theorem, show that the velocity through a circular orifice is given by

\" = \lrng E N _’.f_'
H pVH

where H = head causing flow, D = Diameter of the orifice, u = co-efficient of viscosity,
p = Mass density and g = Acceleration due to gravity. (12 Marks)

Module-5
Write short notes on :
Internal energy and enthalpy
Speed of sound
Stagnation and sonic properties

Normal and oblique shocks. (16 Marks)

Write short notes on :
Necessity of CFD
Limitations of CFD
Philosophy behind CFD

Applications of CFD. (16 Marks)
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