
 



RN 
RNS INSTITUTE OF TECHNOLOGY

(AICTE Approved, VTU Affiliated and NAAC A Grade' Accredited) 

Dr. Vishnuvardhan Road, Channasandra, RR Nagar, Bengaluru - 560 098 TEC 

ESTD.:2001 An Destitute with a Dlerence 

UG Programs - CSE, ECE, ISE, EIE and EEE have been 

ACcredited by NBA for the Academic years 2018-19, 2019-20 and 2020-2021 

Name of the Student: ChiHaA M 

Section:A USN:RNgcs lo 3 S Semster: tn 

Sub Sub Code: CHub-to aHaphy 

Max Marks Initials of Staff 
Assignment Marks Awarded with Date

Assignment -1 

Assignment - 2 

0 0 Assignment -3 

3 



RNS INSTITUTE OF TECHNOLOGY 

(AICTE Approved. VTU Affiliated and NAAC 'A Grade' Accredited) 

Dr. Vishnuvardhan Road. Channasandra, RR Nagar, Bengaluru - 560 098 

UG Programs -CSE, ECE, ISE, EIE and EEE have been 

ACCredited by NBA for the Academic years 2018-19, 2019-20 and 2020-2021 

Name of the Student: Hemandh.D 

USN:RNL 8Csolud Semester Section: A 

Sub Code: Crogsaphy Sub 

Initials of Staff 

with Date 
Max Marks 

Assignment Marks Awarded 

0 Assignment-1 

Assignment-2 

Assignment-3 

Average 
Assignment 

Marks 

3 







RNS INSTITUTE OF TECHNOLOGY 
(AlCTE Approved, VTU AMliated and NAAC 'A Girade' Accredited) 

Dr. Vishnuvardhan Road, Channasandra, RR Nagar, Bengaluru - S60 098 

UG Programs - CSE, ECE, ISE, EIE and EEE have been 

Accredited by NBA for the Academic years 2018-19, 2019-20 and 2020-2021 

Name of the Student: Hnil kunmaI_ RY_ 

USN RN EC 4olo Semester: _ ECE_ Section:A 

Sub Code: 18EC61 
Sub:Dgital communicalion 

Marks Initials of Staff 
Max 

Assignment Awarded with Date 
Marks 

03 Assignment-1 

03 3 
Assignment-2 

Assignment-3 

06 Average 
Assignment 
Marks 

O6 
I 



RNS RNS INSTITUTE OF TECHNOLOGY (AICTE Approved. VTU Affiliated and NAAC 'A Grade' Accredited) Dr. Vishnuvardhan Road, Channasandra, RR Nagar. Bengaluru 560 098 

TES 

ESTD.:2001 An Tnstitute with a Dhherence 

UG Programs - CSE, ECE, ISE, EIE and EEE have been Accredited by NBA for the Academic vears 2018-19, 2019-20 and 2020-2021 
Name of the Student: Netleah kuan 

USN: RN a o 
Semster: 6 Section

Sub Opesating Syskm 

Sub Code: IEL643 

Max Marks Initials of StaffAssignment
Marks Awarded with Date 

Assignment - 1 

Assignment - 2 

10 Assignment -3 

3 



RNS INSTITUTE OF TECHNOLOGY 
(AICTE Approved, VTU Afiliated and NAAC 'A Grade' Accredited) 

Dr. Vishnuvardhan Road, Channasandra, RR Nagar, Bengaluru - 560 098 
ESTO2 

An Tmstitute cwitk a DH{ercnee 

UG Programs - CSE, ECE, ISE, EIE and EEE have been 

Aceredited by NBA for the Academie years 2018-19, 2019-20 and 2020-2021 

Name of the Student: Anaqna 

uSN: N soh Semester: 4 Section: A 

Sub Sub Code: LC44 

Assignment Max Marks Initials of Staff 
Marks Awarded with Date 

Assignment-1 2s122o 

Assignment-2 
a 2 2 024 

Assignment-3 

Average 
Assignment 
Marks (o 2 2022 



PAGE NO 
Page No. Teacher'a Slgn DATE I1 Title 

s. No. Date 

Subaeuaine sdrla 

o0-21 1430t31+30h343+28+31913 
366-16350 
365 

36S 
018-19 
OI-18 
aol6-17 
o15-16 
2 olh-15 
2ol3 I 
ol2-13 
201-1 

365 

366 
365 
365 
36S 
366 
365 



PAGE NO: 

PAGE NO 
DATE 1 

DATE I 

dol-2 
J Aycd i dadin,_s 

E day Abya in 4adin 
Jo +3/+3031 +3t30 15 1&8 

365 
5 44Dt ls3t Bor3t301Jt28t35 

yak 
A0-31 
O9Ro 
ON-19 
dolt-18 
2olh-17 
oIS-16 
20h-5 
2013-1 
0213 
2o-13 
aolo-

autlukee 

Aotpuit 
hA_AY ao1-22: 

Aioydin Sndin hes a sod of_nes thoa bo0-



DATE I PAGE NOD: 
DATE I1 

12D00 

0.S - 28 Enmn pra 
0.A3 IKonn Pm_ 

ARut Stunet-12 00000 

Hlou 
t lo Herdh Aalnhy_ 

uy lpr lo monhAaly 

190D0 
30000D 
4000 

9 6oo 29600 
16ho 

PoQ 2 31-10-Jo 
-lo20p 

1-lo0 3/-3-U RorL3: 300o0 
hD® S-lo- l600X Roea 

148000 
R000002 

Avg h&ooTSoo 
Hhol 
5 dayanally 1s P 

o0 000 
00000 

boool 96 0000o 
8.S 50000plm 

Angust luul: |JS DO00 
h0000 



PAGE NO: 
PAGE NOO: 
DATE I 

DATE 

-hblshuoln aol HeA 4tu 9Y 
Paalols 
8SLbxiR) 

Loak ( S00000 x 37) 
HRA 

Adunl He FA o04) 
Lat lhud-lo7 6aloy 

LJo00xI)-(lo7-Z [22ooo1bo00) hA0o 
2000-28OO 
ho7 salphy 98000) 
Lm Kaloby 

92000 
bo00 

Pabiulnis 
ugl HR ANlucl l300N D)| 

boo SAOO ot fAalaky_ 
b00011)) XLO' 

Ludpoud- Jo: hloby 
DOoYD)-G9000O) 

8800 

200 
hoO 

2200 
bolHs bHRA 

Palulals 
Atual HOA Almd 900 

1400 
h6a0 unt Pouud 

13lo0-2o00 t800) IO 
130-8 S80 
Hol S%00_ 3430 hbe0 



ASSIGNMENT BOOKLET 

ABCs of RNSIT : I Always Be Cheerful I Avoid Bad Company 

ESTD.:2001 

An 11t4tit«te rdtlt a. V~ 

VG Programs - CSE, ECE, ISE, EIE and EEE have been 
Accredited by NBA for the Academic years 2018-19, 2019-20 and 2020-2021 

(AICTE Approved, VTU Affiliated and NAAC 'A Grade' Accredited) 
Dr. Vishnuvardhan Road, Channasandra, RR Nagar, Bengaluru - 560 098 

RNS INSTITUTE OF TECHNOLOGY 

Name • A Kbllw O l< l p • 
' 

USN • t RN 2-l MC_ oe ~ • 

Semester 
("'"') Sec: • t11 s~ • <> 

Subject • M o±hl>MC&; ch . • 
' Sub Code: .1-~ MC~ \4 

l 



3 

l 

10 Assignment - 3 {O 

{O Assignment - 2. 

I 
I 

I 

/0 v/ 
, 

I ~";!_.I-- 

'-- 

L 
I 

/ Assignment -1 lO 

Initials of Staff 
with Date 

Marks 
Awarded 

Max 
Marks 

I 

Assignment 

Sub: tv\ATH EJ'v\ 81 J CS 

C) 
Semster : l_; Section : _ 

Name of the Student: A Kt-JI [ . , 1-< . P 

VG Programs - CSE, ECE, ISE, EIE and EEE have been 
Accredited by NBA for the Academic years 2018-19, 2019-20 and 2020-2021 

(AICTE Approved, VTU Affiliated and NAAC 'A Grade' Accredited) 
Dr. Vishnuvardhan Road, Channasandra, RR Nagar, Bengaluru - 560 098 

ESTD.:2001 

An 1"4tit«,te «dtli a- 1)~ 

RNS INSTITUTE OF TECHNOLOGY 



• 

Subject : ...:...N-UF[..._:C!l,..LA...i..._. _ 

Sub Code : &o fvlLA-tlt 

Sec: ----- Semester : _-..;.., -'-~ _ 
USN 

: Ro.k'Ah?~ B.·R. 
: \Rl'J2.--\ Mc.o<;sg: 

Name 

ASSIGNMENT BOOKLET 

AB Cs of RN SIT : I Always Be Cheerful I A void Bad Company 

ESTD.:2001 

A.,. 1~ ei,id a 1)~ 
' 

UG Programs - CSE, ECE, ISE, EIE and EEE have been 
Accredited by NBA for the Academic years 2018-19, 2019-20 and 2020-2021 

(AICTE Approved, VTU Affiliated and N AAC 'A Grade' Accredited) 
Dr. Vishnuvardhan Road, Channasandra, RR Nagar, Bengaluru - 560 098 

RNS INSTITUTE OF TECHNOLOGY 

t 



3 

Assignment - 3 
(0 /0 v 

Assignment - 2 
r;) 

( a~..,_-, --- (0 /0 

Assignment - 1 to 

Max 
Marks 

Initials of Staff 
with Date 

Marks 
Awarded 

Assignment 

Sub Code: ~ Q) H.Q.A J4-, 

c-:- 
Semster : ..:.L Section : --- 

Name of the Student: Ro.kA h~-+h 8. Q. 

VG Programs - CSE, ECE, ISE, EIE and EEE have been 
Accredited by NBA for the Academic years 2018-19, 2019-20 and 2020-2021 

ESTD.:2001 

/1,e 1~ ~a.'[)~ 

(AICTE Approved, VTU Affiliated and NAAC 'A Grade' Accredited) 
Dr. Vishnuvardhan Road, Channasandra, RR Nagar, Bengaluru - 560 098 

RNS INSTITUTE OF TECHNOLOGY 

' 







RNS INSTITUTE OF TECHNOLOGY 

(AICTE Approved. \TU Afilhated and NAAC 'A Grade Aceredited 
Dr. Vishnuvardhan Road. Channasandra. RR Nagar. Bengalunu - So0 09s 

Estd 2001 

Name of the Student: CHANDAN S IRNIBSO34 

Intmet y thfngs 18CSE Subject: Sub Code 
ars 

MARKS AWARDED Initials with 
Date Date 

9 10 

L Staff 
Test- 1 

O& as2 Total Student 

Staff 
Test-2 

he 

28 022 Total 12 Student 

b Staff 
Test 3 

6obn& Total Student 

Q1 Q2 AIA2 A3 

Staff 

10 10 10 
O TO 10 10O 

Total Marks 
ChoudS 

Student 

Details 
Test Written 

Average Quizzes ssignment Tests Final LA Marks 
Marks 

Staff 

20 Marks Obtained 
hads 

Max. Marks 
Student 

Signature of the Staff Sigmanrt of the HOD 



RNS INSTITUTE OF TECHNOLOGY 
(AICTE Approved. VTU Ailiated and NAAC 'A Grade' Accredited) 

Dr. Vishnuvardhan Road. Channasandra, RR Nagar, Bengaluru 560 098 

USN: RN Lso Name ol the Student: lemauHh D 

Subject: ultnt (ins Sub. Code: 1SSS| 
Mark 

MARKS AWARDED Initials with 
Date Date 

345 78 910 Mas 
Marks 

a 

Staff 
Test 1 

o os/1 
cd mmyy (0 Total Student 

A Staff 
Test-2 

dd mm yy Total Student 

Staff 
Test -3 

28lo61 
dd mm yy Total( Student 

Q1 Q2 Q3 Al A2 A3 

Staff 0100 Total Marks 

6 OT 
Student 

Details 
Test Written 

Assignment|Uests Final lA Marks 
AVerage Quizzes 

Marks Staff 

28 1 
2 

Marks Obtained 

40 Max. Marks 
Student 

Signature ofthe Staff Gigpature of the HOD 

3 







RNS INSTITUTE OF TECHNOLOGY 
(AICTEApproved, VTU Afiliated and NAAC A Grade 'Accredited) 

Dr. Vishnuvardhan Road, Channasandra, RR Nagar, Bengaluru - 560098 21 

Name of the Student: Anil kumah RY USN:JRW0 £C4o0 

Subject Digil comntMead1tn Sub. Code:1JECC/ 

MARKS AWARDED 
Marks 
Obtained Initials with 

Date Date 

2 34 
Max 

s7 8910 Marks 

a 

5 2 3 b Staff 

Test 1 

09-05-99 
dd/ mm/yy Total10 

Pakumd 
Student 

S a 

5 Staff 
Test - 2 

5 Stden dd mm/yy | Totalo 

a 

12 
b4 H Staff 

Test 3 
C 

o o/0(39 Total 10 Student dd/ mm/ yy 

Q1 Q2 A1 A2 A3 
15 

Staff 

OH Tota iarks 
50 

3 

Ad komen 1O10 33 Student 

Details Test Written Assignments Unit Tests Final IA Marks 
Average Quizzes 

Staft Marks 

23 0-8 0G 30 Marks Obtained 

30 A OG HO Student Max. Marks 

Signature of the Staff Signature of the HO D 







RNS INSTITUTE OF TECHNOLOGY 
AlCTE Approved, VTU AfRliated and NAAC 'A Grade' Accredited) 

VIshnuvardhan Road, Channasandra, RR Nagar, Bengaluru -560098

UG Programs - CSE, ECE, ISE, EIE and EEE have been 

Accredited by NBA for the Academic years 2018-19, 2019-20 and 2020-21

ESTD.2001 
Aa ustitete wcth a Dillerence 

ala 
tinisii

ABCs of RNSIT ALWAYS BE CHEERFUL!! AVOID BAD COMPANY!! 

Answer Booklet 

HARSHITHA R NAME 

USN IRNI9EID13 

SEMESTER

Pouwer ud Drdustral eudronisSUBJECT 

Test 1 Test Test 3 

A 

9 
Signature of the Room Invigilator 

Date 



RNS RNS INSTITUTE OF TECHNOLOGY 

(ATCTE Approved, VT Ailiatedand NAACA Grade"Accredited 

Dr. Vishnuvardhan Road, ( hannasandra. RR Nagar, Bengaluru - 560098 
Estd 200 

(SN IRNI9EIoi3 Name of the Student: HARSHITHf) R 

subject: Power and Indutrial lad ronic. nde 1861b2 

ohatn MARKS AW ARDED Initials w ith 
Date Date 

10 

7 
3 

Sraf 

Harika.R

Student

Test 1 

o/os22 
dd mm Total 

7 C 7 So 
3S b 

Test-2 
HOr sia-R 

/o6/2 
dd/mmyyTotal 

tudent 

7 
b3 

S 45/072 
Staff 

Test 3 Hars te R 

tudent dd/mm/ yy lotal D 10 1010 

16/7/22 Q1 Q2 Al A2 A3 

Staff 

9 Total Marks 

|IS0 
Hari ta R 

Student 

Details 
Test Written 

2 Assignments| Unit Tests Final 1A Marks 
Average Quizzes

Marks Staff 

2 304 
6 Marks Obtained Hartittoa R 

HO Max. Marks Student 

Signature of the Staf Signature of the HOD 



RNS INSTITUTE OF TECHNOLOGY 
(AlCTE Approved, VTU AfTliated and NAAC 'A Grade' Accrcdited) 

Dr. Vishnuvardhan Road, Channasandra, RR Nagar, Bengaluru - 560 098 

UG Programs - CSE, ECE, ISE, EIE and EEE have been 
ACeredited by NBA for the Academic years 2018-19, 2019-20 and 2020-2021 

RINS 
E OF TE 

V 

ESTD : 2001 

tu ustitute with a DU{ercnce 

Taal 

ABCs of RNSIT : ALWAYS BE CHEERFUL!! AVOID BAD COMPANY!! 

Answer Booklet 

DYakS hi tha NAME 

USN 
IRN I8 Ts035 

SEMESTER : 

Ctth SUBJECT 

Test Test 2 Test 3 1 

Signature of the Room Invigilator: 

Date: 24Iul2) 28 



RNS INSTITUTE OF TECHNOLOGY 
ATCTE Approved, VTU Aliated and NAAC 'A Grade' Accreditcd) VIShuvardhan Road, Channasandra. RR Nagar, Bengaluru - 560 098 

sta 

Name of the Student: axshitha 
2001 

USN: W|S T?oa5 

18 &CS 749. Subject: 
Sub. Code: 

Marks 
Oblaiicd Initials with 

Date MARKS AWARDEDD 

Date 
Max 7 10 
Mark 

3 
b Test -1 66 Staff 2 

2-11-1 
dd/ mm /yy Total Student 
t-11 6 6 ( 

Staff Test- 2 

Student 
dd/mm /yy Total 

66 6 6 69 
Staff 

b 
Test -3 

28|)22 

1o10 LD Student 
dd mm/yy Total 

Q1 Q2 Q3AI 2 A3 

Staff 6 Total Marks 

66 Student 

Details 
Test Written 

Final IA Marks Assignment |Unit Tests Average Quizzes 
Staff 

Marks 

40 Marks Obtained 0 

30 6 Max. Marks 
Student 

Sigtudre of the HOD Signature of the Staf 























Date: <J \ [ 03 cl .,t_ 

Test3 Test2 Test 1 

Signature of the Room Invigilator : 
'1 

SUBJECT 

, SEMESTER 

USN 

: ·········--Ai~ .J{b r _. ·-----······---·--·-····-··· ··-··---····-·-·····-···-················- 
: l R .N .ct . .1 M c ~_ c - o_t-i_______ ··-···--- --· ··-·-·· .. . ··-·······- - 

\ : - x..t---···--.f\-' 1 _ L .. 8. - _ - .. - _ .. - .. ·-···-----······ 
: ~ti.(4 --···········------····· ··-······-···-··············--·-·-···--·-··----·-······-············ 

NAME 

Answer Booklet 
ABCs ofRNSIT: ALWAYS BE CHEERFUL!! AVOID BAD COMPANY!! 

ESTD.:2001 
/111, 1,~ ~ a, Z>~ 

UG Programs - CSE, ECE, ISE, EIE and EEE have been 
Accredited by NBA for the Academic years 2018-19, 2019-20 and 2020-21 

(AICTE Approved, VTU Affiliated and NAAC 'A Grade' Accredited) 
Dr. Vishnuvardhan Road, Channasandra, RR Nagar, Bengaluru . 560098 

RNS INSTITUTE OF TECHNOLOGY 



• 

• 

""' 

~ 

RNS INSTITUTE OF TECHNOLOGY 
ll ~ .. ~;,: . .J (AICTE Approved, VTU Affiliated and NAAC 'A Grade' Accredited) -se-, ~ 

"" Dr. Vishnuvardhan Road, Channasandra, RR Nagar, Benga~uru - 560098 Estd: 2001 

. ~ ame of the Student: Ai~l O K. e f USN: l Rrv ~ l Mc - co G 
Subject: /1/\~~0-±rcb Sub. Code: ~OMCtJl:1 

MARKS AWARDED Marks 
Obtained Initials with Date Date Q 1 2 3 4 6 7 8 9 10 Max 

5 Marks - 
a 5 o \ 

~ 
5 i~l~\v>- ' 

\)_~ s ,~ 7 < c b Staff Test - 1 
~ 

~ ~l' c 
'fl~la.&. \C LO \. tD ro 

I ,t;c\ ram, Total St1 dent 

a z- /) v. - I~ 
,' 

;"\ ) ~ 
I ~1 ~ ) 

~ ) I. b Staff Test - 2 
~ 

' 
c 

~1c[a.~ 
Total --;"\ L1) rt 0 ID dd/ mm /yy Stud int I 

a < ) ;~~p 
• 

i, 

< ;> rQt b Staff Test - 3 60 c 
/ ~t1~l"~ ct Total D b dd I mm/ yy Student 

~{J» 11+-f a Ql Q2 ~ Al A2 A3 q3 / 

" . ) b trs= J G o lb lD l O Total Marks Staff 

~15!~.i_ L rJO 10 \ o tt l L) ti l o 
Student 

I! 

v (j 
Details ' I I Test Written Assignments (.~ Unit Tests Final IA Marks it' 6 , ~ 

Average Quizzes I.I , I//' 
Marks Staff 

Marks Obtained t:;) i s s: 3,~ ~ ~/ a::+\ 'S \~j_ 
~lax.Marks ,S O -: ~'0 Student 

-rt i/ !\h~. d-- \.. ~ ')-2- 
Signat 1rJ of &i tsf ff Signatur of the HOD 

• 



• 

Signature of the Room Invigilator : 

/0(05" 2i. 
l 

Test 2 Testa Test 1 

, 

-r- 
SEMESTER : l- -- - - -- - -- - - - - -- - - - · - 
SUBJECT : 1'1.o./J,,e:me./~ca./4ounda-l~11401 (;n..pu4er Ap/7ca.J:a 

USN 

: Ro.kt<h_r~ __ . 9-R ._ _ _ _ 
: ..... ~ __ C?"12l __ MC __ DJ8_________________________________________________________________________________________________________________________ _ 

NAME 

Answer Booklet 
ABCs ofRNSIT: ALWAYS BE CHEERFUL!! AVOID BAD COMPANY!! 

ESTD.:2001 
A11 1H4tit«te ..id a '!)~ 

UG Programs - CSE, ECE, ISE, EIE and EEE have been 
Accredited by NBA for the Academic years 2018-19, 2019-20 and 2020-21 

(AICTE Approved, VTU Affiliated and NAAC 'A Grade' Accredited) 
Dr. Vishnuvardhan Road, Channasandra, RR N agar, Bengaluru - 560098 

RNS INSTITUTE OF TECHNOLOGY 



~ 
/?' '--=:,,. 

I,~ R: .s. :=J: RNS INSTITUTE OF TECHNOLOGY ~~Si) 
(AICTE Approved, VTU Affiliated and NAAC 'A Grade' Accredited) 

~ Dr. Vishnuvardhan Road, Channasandra, RR Nagar, Beogaluru - 560098 =s 200 

. ame of the Student: Pa.k,1ti0~. BR. USN: ?'1~"1?/Mc·oJ8· 
Subject: Ma4tm r./.fr A 

, 
1"' un (" "../. ion ~ or · Sub. Code: "Po HCAIH. 

MARKS AWARDED Marks 
Obtained 

Date Initials with 

Q 1 2 3 4 5 6 7 8 9 10 Max te 
Marks 

,. ,.--, 

a L, < ~!> ,. 5 4TI / _,. I",(') 

, ; rt) ~ )b Ji.-" 
-i: 

, r • 
b \. < 

~ 

Staff Test - 1 - / / c ') I; ·"fa.¥'o~t4 J1· 0=1 /0'-I/ Z?. 
; ,<; m ~~ 

t> dd I mm I yy Total t ... k:J tt Student 
n :... I l/ 7 ~ - )i)v ' a 0 , I ;:kA-} /I -~~ \3 ') 

b 0 
~ 

l 
Test- 2 Staff 

/ 1o.~ ,<..\.-.1..µ..., c 
/ / 

' ) 

~~ :\D ci 
dd/ mm /yy Total tO Student i> 

a ~ < f £~~~-- 1--- 

r « 6 b 50 Staff Test- 3 '110 ¥f."" ~-:I~ c :::-<' 50 7::i [oi; -f, , 
Total -11. lb LD lP lb dd I mm I yy ,.) Student 

. 

~ I A Ql Q2J 1 Al Ith A2 A3 ~() .,v ff'2,J. v 

~ lf1 / s- lO lO Staff Lb Total Marks 
• '~1 y~ h ;..#. 

l C) too tD \ t) ro lo L1J IJ ?.~ I t!; / 21 
Student 

~ 

Details e, fl • 
Test Written A I 

Assignments Unit Tests Final IA Marks ',,'' '3' J ))J i---- 
Average Quizzes l .... 

Marks Sta 

Marks Obtained J7 ~ ~ 37 ~~1;t~/i ~ 

Max.Marks 7{) 6 ,.,--- L( () .» . 
Student .) 

(? (/ I 

. 

) ~;;Lb l.sl 22- . 1,/, y 
Sigm tur of~ fif Signature of the HOD 







































































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

 

1 R N   E C    

 

R N S 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 

SEM: VI (A, B, C, D)                                                                                                                                              Date: 9-5-22 

Subject: Digital Communication                                                                                                                          Time: 9am-10.30am 

Sub. Code: 18EC61                                 Max. Marks: 50 

 

Note: Answer any five full questions  

Q. No. Questions M 
C

Os 

B

C

L

* 

1 

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

O

1 

L

1 

b Find the Hilbert Transform of      𝑥(𝑡) = sin 𝑡 /𝑡 . 6 

 

L

2 

OR 

2 

a Find the g+ and g- pre-envelope for lowpass signal g(t). 
7 C

O

1 

L

1 

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

L

3 

 

3 

a 

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. 

8 C

O

1 

L

1 

b Obtain the Polar representation of band – pass signal. 2 
L

2 

OR 

4 

a 
Show that H˜(f-fc) = 2H(f ) for a bandpass system impulse response h(t) with Fourier transform 

H(f). 
5 C

O

1 

L

2 

b What are line codes?  List the properties of Line Codes. Also list some applications. 5 
L

2 

 

5 

a 
Derive the equation for  Power Spectral Density (PSD) of NRZ polar signaling format and draw its 

normalized PSD. 
5 

C

O

1 

L

3 

b 
For a given binary sequence 0 1 0 1 1 0 1 1, draw the following digital signaling formats. (i) 

Polar NRZ     (ii) Bipolar RZ  (iii) Polar RZ     (iv) Bipolar NRZ (v) Manchester Code. 
5 

L

1 

OR 

6 

a Give the comparison of line codes by considering  PSD analysis. 4 
C

O

1 

L

2 

b 

For the binary data sequence 1 0 1 0 0 0 0 1 1 0 0 0 0 0 0 0 1 1 0 0 0 given. sketch the encoded 

signal for following coding techniques, assuming first nonzero pulse is positive. 

 (a)B6ZS  (b) HDB3  (c)B3ZS  

6 
L

2 

 

7 

a Explain Gram – Schmidt orthogonalization procedure. 5 

C

O

2 

L

2 

b 

Using the Gram – Schmidt orthogonalization procedure, find a set of orthonormal basis functions for 

the signals 𝑠1(𝑡), 𝑠2(𝑡) 𝑎𝑛𝑑 𝑠3(𝑡). sketch the resulting orthonormal basis functions. 

 

 

 

5 
L

3 
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OR 

8 

a 
Explain the geometric representation of set of M energy signals as linear combination of N orthonormal 

basis function. Illustrate for the case N=2 and M=3 with necessary diagram and expressions. 
5  

C

O

2 

L

2 

b Show that energy of a signal is a squared length of corresponding signal Vector. 5 
L

3 

 

 

9 

a 

Using the Gram – Schmidt orthogonalization procedure, find a set of orthonormal basis functions to 

represent the four signals 𝑠1(𝑡), 𝑠2(𝑡), 𝑎𝑛𝑑 𝑠4(𝑡).And sketch the resulting orthonormal basis 

functions. 

 

 

 

 

7 C

O

2 

L

3 

b 
For the above problem 9a , express each signals 𝑠1(𝑡), 𝑠2(𝑡), 𝑎𝑛𝑑 𝑠4(𝑡) in terms of basis functions, 

Also draw the constellation diagram 
3 

L

3 

OR 

10 

a 
Obtain the Power Spectral Density (PSD) of NRZ bipolar   format and draw its normalized PSD. 

7 C

O

1 

L

3 

b 
Explain the following with respect to geometric representation 

i) Length of a vector  (ii) Angle between two vectors (iii) Euclidian distance. 
3 

L

3 

*Bloom’s Cognitive Levels: L1 – Remember, L2 – Understand, L3 – Apply, L4 – Analyze, L5 – Evaluate, L6– Create. 

CO1: 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 questions) 

 1. The information content of a modulated signal (𝑡) is fully preserved in the complex envelope 𝑠 (𝑡). Is this 
statement -------------True / False 
2. In the relation, x(t) = Xi(t)cos2πfct−Xq(t)sin2πfct 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)e𝑗 θ(𝑡)  
a) 𝑥(𝑡) = 𝑚(𝑡) 𝑐𝑜𝑠(2𝜋𝑓𝑐 𝑡 − θ(𝑡) )          b) 𝑥(𝑡) = 𝑚(𝑡) 𝑐𝑜𝑠(2𝜋𝑓𝑐 𝑡 + θ(𝑡) )  
c) 𝑥(𝑡) = 𝑚(𝑡) sin(2𝜋𝑓𝑐 𝑡 − θ(𝑡))            d) 𝑥(𝑡) = 𝑚(𝑡) sin(2𝜋𝑓𝑐 𝑡 + θ(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 ____________ 
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Note: Answer any five full questions  

Q. No. Questions M 
CO
s 

B
C
L* 

1 

a Explain how to convert continuous AWGN channel into a vector channel 
5 

CO
2 

L
1,
5 

b Explain the Matched filter receiver. Obtain the expression for the impulse response of the 
Matched filter. 

5 
 

L
1,
5 

OR 

2 

a Explain the Correlation receiver with neat diagram and explanation of detector and the 
Maximum –likelihood decoder blocks 

6 
CO
2 

L
1 

b Derive the statistical characterization of correlator outputs. 
4 

L
1,
3 

 

3 a Obtain the Maximum Likelihood Decision rule for the signal detection problem. 10 
CO
2 

L
1,
5 

OR 

4 
a 

Show that for a noisy input the mean value of 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 N0/2 of the additive 
noise process W(t). 

7 
CO
2 

L
2,
5 

b Write brief note on OQPSK 3 
L
2 

 

5 

a 
Describe QPSK signal with its signal space diagram? With the help of a block diagram, 
Explain the QPSK Generation and Detection technique. 

7 

CO
3 

L
3 

b Sketch the QPSK waveform for the sequence 01101000 3 
L
1 

OR 

6 
a 

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. 

4 
CO
3 

L
1,
3 

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

6 
L
4 

 

7 

a 
Derive the expression for the probability of error for a binary FSK (Frequency Shift Keying) 
Using coherent detection. 

5 
CO
3 

L
2 

b Explain BFSK system with the help of Transmitter and Receiver. 5 
L
3,
6 

OR 
 
 



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

 

8 

a Obtain the Constallation of QAM for M=16 and draw the siganl space diagram 4 
 

CO
3 

L
6 

b 
Draw the block diagram of DPSK transmitter and explan for the binary sequence 
1001000110, find the resulting wave form for DPSK system. 

6 
L
4,
6 

 

9 
a 

Derive the expression for the probability of error for a binary PSK (Phase Shift Keying) 
Using coherent detection. 

7 
CO
3 

L4 

b Draw signal space diagram form BPSK and BFSK 3 
L1
,3 

OR 

10 

a Explain BPSK system with the help of Transmitter and Receiver. 7 
CO
3 

L3 

b 
Define Bandwidth efficiency. Tabulate and comment on bandwidth effiiency of M ary PSK 
signal for different values of M. 

3 L3 

*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 If we correlate the received signal with any one of the two orthogonal function, the obtained inner product will be  
a. In phase                                                 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 If the maximum instantaneous phase transition of digital modulation techniques kept at 90°, the modulation will be 
organized as 

a. DPSK b. QPSK 
c. OQPSK d. BPSK 

4 QAM uses ______ as the dimensions. 

a. In phase                                                              b. Quadrature 
c. In phase & 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/2 KHz b. M/16 KHz 
 c. M KHz d. M/8 KHz 
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Subject: Digital Communication                                                                                                                                                Duration: 1 hr. 30 mins  

Sub. Code: 18EC61                                                                                                                                                                      Max. Marks: 50 
Q. 

No. Questions Marks COs BCL 

1 

a 
With a neat block diagram explain the digital PAM transmission through bandlimited baseband channels and 

obtain the expression for ISI. 6 

CO4 

L2 

b 
What is eye pattern? Draw the diagram showing effect of ISI on eye opening and list out the information inferred 

from the eye diagram. 4 L1 

OR 

2 

a 
What is Nyquist criterion for zero ISI? Give an example of the pulse with zero ISI. Draw the relevant waveform. 

5 

CO4 

L2 

b 
Obtain the expression for SNR of digital transmission through bandlimited channel. 

5 L2 

 

3 
a Explain the design of band limited signals with controlled ISI using Duo binary signal. 

 

 

6 
CO4 

L2 

b Explain modified duobinary controlled ISI with relevant expressions and waveforms 4 L2 

OR 

4 

a Explain the method for symbol detection with controlled ISI.  
4 

CO4 

L2 

b 
Consider the four level data sequence 0013120332010 which is the input to the precoder whose output is used to 

modulate a duobinary transmitting filter. Obtain the precoded sequence, transmitted amplitude levels, the received 

signal levels and the decoded sequence. 

6 L3 

 

5 

a What is channel equalization? With a neat block diagram explain the concept of equalization using a linear transversal 

filter 
6 

CO4 

L2 

b 
The binary sequence 10010110010 is the input to the precoder whose output is used to modulate a duobinary transmitting 

filter. Obtain the precoded sequence, transmitted amplitude levels, the received signal levels and the decoded sequence. 4 L3 

OR 

6 

a What are the benefits of using pulses having raised cosine spectrum in band limited channel. 
3 

CO4 
L2 

b Explain adaptive channel equalizer with relevant block diagram. 
7 L2 

 

7  
a 

Explain the model of a spread spectrum digital communication system. 

 
5 

CO5 
L2 

b Explain the generation  of DSSS technique with relevant block diagram and waveform 5 L2 

OR 

8 
a 

With neat block diagram explain FHSS technique. Explain the term chip, chip rate and processing gain 
6 

CO5 
L2 

b 
Mention the application of DSSS. Explain any one briefly 

4 L1 

 

9 

a Explain with neat diagram  the generation of PN sequence, Mention its properties 4 CO5 L2 

b 
Draw the four stage linear feedback shift register with 1st and 4th stage connected to modulo 2 adder. Output of the 

modulo 2 adder is connected to 1st stage input. Find the output PN sequence. Consider initial state as 1000.  
6 L3 

OR 

1

0 

 

a 

A slow frequency hopped / MFSK system has the following parameters: i) The number of bits / MFSK symbol =2 

ii)The number of MFSK tones =4 (iii)Length of PN segment per hop =2 (iv)Total number of frequency hops = 4 

Consider a binary input data 01110011110110000001 and PN sequence 0011011000. Draw the FH spectrum. 

5 
CO5 

L3 

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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Assignment-1 

1 How can we modify the frequency content of a real – valued signal g(t), such that 
all negative frequency components are completely eliminated? Support your 
answer by necessary equations. 

Co

1 

2 Consider a low pass signal g(t), whose spectrum G(f) is defined for −w≤ f ≤w. 
Sketch the spectral contents of g+(t) and g−(t). 

Co

1 

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

1 

4 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. 

Co

1 

5 Show that H˜(f-fc) = 2H(f ) for a bandpass system impulse response h(t) with 

Fourier transform H(f). 

Co

1 

6 For a given binary sequence 0 1 0 1 1 1 0 0 1 0 1 1, draw the following digital signaling 

formats. (i) Polar NRZ (ii) Bipolar NRZ (iii) Manchester Code iv) Unipolar NRZ 

Co

1 

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

1 

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

1 0 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 1 1 0 1 0 0 0 0 

Co

1 

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

i. Pre-Envelope ii. Complex Envelope iii. In-Phase and Quadrature 

Component iv. Natural Envelope 

Co

1 

1
0 

Obtain Hilbert transform of the following : 

i) x(t) = cos 2πfct + sin 2πfct 

ii) x(t) = 𝑒−𝑗2𝜋𝑓𝑐𝑡 

iii) x(t) = δ(t). 

iv) 𝑥(𝑡) = sin 𝑡 /𝑡  

v) rect(t) 

Co

1 

1
1 

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

spectrum. 

Co

1 

1

2 

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

(ii) 011000011 using B3ZS. Draw B3ZS waveform. 

Co

1 

1
3 

 

Co

1 

1
4 

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

format 

iii) B3Zs format iv) B6ZS format v) HDB3 format. 

Also mention the application of B3ZS and B6Zs formats. 

Co

1 

1
5 

Consider a bandpass signal S(t) which is represented in terms of in-phase and quadrature 

components. Suggest a suitable scheme for : 

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. 

Co

1 

 

 



 

Module 2 

 

1 Using the Gram – Schmidt orthogonalization procedure, find a set of orthonormal basis 

functions for the signals 𝑠1(𝑡), 𝑠2(𝑡) 𝑎𝑛𝑑 𝑠3(𝑡). sketch the resulting orthonormal basis 

functions 

 
2 Using the Gram – Schmidt orthogonalization procedure, find a set of orthonormal basis functions 

to represent the four signals 𝑠1(𝑡), 𝑠2(𝑡), 𝑎𝑛𝑑 𝑠4(𝑡).And sketch the resulting orthonormal basis 

functions. Also draw the constellation diagram 

 

 
3 Explain the geometric representation of set of M energy signals as linear combination of N 

orthonormal basis function. Illustrate for the case N=2 and M=3 with necessary diagram and 

expressions. 

 

4 Using the Gram – Schmidt orthogonalization procedure, find a set of orthonormal basis functions 

for the signals 𝑠1(𝑡), 𝑠2(𝑡) . sketch the resulting orthonormal basis functions. 

 

 
5 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). 

6 

 



7 

 
8 

 
9 

 
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 𝑠1(𝑡) 𝑎𝑛𝑑  𝑠2(𝑡). And sketch the resulting orthonormal basis 

functions. 

𝑠1(𝑡) = √
2𝐸

𝑇
 cos 2𝜋𝑓1 𝑡       0 ≤ 𝑡 ≤ 𝑇,   𝑓1 =

𝑛

𝑇
 ,        𝑛 − 𝑖𝑛𝑡𝑒𝑔𝑒𝑟, 𝑛 ≠ 0  

𝑠2(𝑡) = √
2𝐸

𝑇
 cos 2𝜋𝑓2 𝑡       0 ≤ 𝑡 ≤ 𝑇,    𝑓2 =

𝑚

𝑇
 ,      𝑚 − 𝑖𝑛𝑡𝑒𝑔𝑒𝑟, 𝑚 ≠ 0  
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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 

Maximum –likelihood decoder blocks 

Co2 

7 Show that for a noisy input the mean value of 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 N0/2 of the 

additive noise process W(t). 

Co2 

8 Explain the signal space representation for binary phase shift keying modulation. Also 

derive the expression for the probability of error for the BPSK. 

Co3 

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) 

Using coherent detection. 

Co3 

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, 

Explain the QPSK Generation and Detection technique. 

Co3 

14 Binary sequence  dj (0010011001) Is applied to the DPSK Iransmitter. Obtain differentially 

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. 

Co3 

15 Draw the block diagram of DPSK tr:insnitler and explan for the binary sequence 

10010001 10, find the iesulting wave orm for DPSK system. 

Co3 

16 An FSK system transmits bina'y data a the rate of 2 x 106 bits per second. During the 

course ot trinsmission, 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. 

Co3 

17 Define Bandwidth efficiency. Tabulate and comment on bandwidth effiiency of M ary PSK 

signal for different values of M. 

Co3 

18 With a neat block diagram explain the Non Coherent detection of binary frequency shift 

keying technique 

Co3 

19 An FSK transmits binary data a the rate of 2.5x106 bps. During the coursc of transmission. 

AWGN of zero mean and PSD of 10-10 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. 

Co3 

20 An FSK transmits binary data a the rate of 2x106 bps. During the coursc of transmission. 

AWGN of zero mean amd PSD of 10-20 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 

Co3 

21 Derive an expression probability of error for binary FSK (Frequency Shift Keying) using 

coherent detection. 

Co3 

22 Binary data are transmitted over a microwave link at the rate of 106  bits/sec and the power 

spectral density of the noise at the receiver input is 10-10 W/Hz. Find the average carrier 

power required to maintain an average probability of error Pe ≤ 10-4 for the following 

cases.i) Binary PSK ii) DPSK 

Note: erfc(2.63)=2x10-4, Q(3.7) = 10-4 

Co3 

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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Note: Answer any TWO FULL Questions from Question No.1 to 3 & Question No. 4 is compulsory 
Marks PO:CO:BT 

1:4:4 
Q No. 

ldentify any six assets does not include under the term 'Capital asset 
Explain the deductions ws 54, 54B and 54F in brief 
Mr. Hari retires on 15 October 2020 from a Non-Government 
Organization, after serving 30 years and 7 months. He gets Rs. 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 

QuestionsS 
la 

lb 3:4:5 
lc 10 5:3:5 

retirement benefits) 
DA 50% of Salary (40% part of 

retirément benefits) 
F.Y.2019-20 Basic Rs. 15000 pm 

Determine his taxable gratuity if the Organization is not covered by the 

Payment of Gratuity Act 1972. 

Who is specified Employee as per IT Act of 4961? 
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 for Rs. 52800. Calculate taxable Pension. What 
difference it will makeif he gets Rs 45000 as Gratuity along with 
pension? 
Find out the amount that shall be included in the income under the head 
salaries in each' of the following cases: 

a. Basjc Pay Rs. 20,000 DP 10% of Basic Pay, Commission based on 
Fixed percentage ofTurnover 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. 
Basic Paý 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. 

2a 
2b 

1:3:1 
7 5:4:5 

2c 10 3:4:5 

State any six fully exempted allowances 
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 

3a 
S2:3:2 

| 5:4:5 3b 

A.Y 2021-22. 



Mr. Hanuman submits the following particulars about sale of assets during 10 5:5:5 the year 2020-21: 
3c 

Particulars Jewellery Plot (Rs.)Gold (Rs.) 
(Rs.) 

7,00,000 
Nil 

Sale price 

Expenses on sale 
Cost of acquisition 

| Year of acquisition 
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. 

5,00,000 
Nil 

18,24,000 
24,000 

2,26,000 
2004-05 

1,48,000 
2009-10 

1,29,000 

2007-08 

Case study-Compulsory 
Mr.Chandan is an employee of a textile company, Kanpur since 2010. He has submitted the following particulars of his income for the FY2020-21. 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 
He resides in the bungálow of the Company. Its 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. He has been provided with a large Motor Car for his official as 
well as personal use The running and maintenance costs are 
borne bý the Company 
Employers contribution to RPF is Rs.47500 and the interest 

4. 
10 3:5:5 

111 

V 

V 

VIl 

Vili 

ix 
credited to this fund at 10% rate amounted to Rs.50000 Compute his Incomè from Salaries for the A Y 2021-22 



 



 



























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. 

                                                                                       

 

Properties 

 

 

1b. Find the Hilbert Transform of      𝒙(𝒕) = 𝐬𝐢𝐧 𝒕 /𝒕 .-6M 

 

   

 

 

 

 



2a. Find the g+ and g- pre-envelope for lowpass signal g(t).  -7M 

 

 

 

 

 

 

2b.Sketch the amplitude spectra of complex envelope of a bandpass signal S(t).-3M 

 

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 

 



 

 

 

3b.Obtain the Polar representation of band – pass signal.-2M 

 



4a. Show that H˜(f-fc) = 2H(f ) for a bandpass system impulse response h(t) with Fourier 

transform H(f).-5M 

 

 

 

 

 

 



 

 

4b. What are line codes?  List the properties of Line Codes. Also list some applications.-5M 

 



 

 

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 

 



 

 

 



5b.For a given binary sequence 0 1 0 1 1 0 1 1, draw the following digital signaling formats. (i) 

Polar NRZ     (ii) Bipolar RZ  (iii) Polar RZ     (iv) Bipolar NRZ (v) Manchester Code.-5M 

 

6a.Give the comparison of line codes by considering  PSD analysis-4 

 

code BW DC 

comp 

Null 

DC 

polar 1/Tb no yes 

unipolar 1/Tb yes yes 

bipolar 1/Tb no no 

Manchester 2/Tb no no 



 

6b.For the binary data sequence 1 0 1 0 0 0 0 1 1 0 0 0 0 0 0 0 1 1 0 0 0 given. sketch the encoded signal for 

following coding techniques, assuming first nonzero pulse is positive.-6M 

(a)B6ZS  (b) HDB3  (c)B3ZS 

1 0 1 0 0 0 0 1 1 0 0 0 0 0 0 0 1 1 0 0 0 

                     

                     

                     

                     

1 0 1 0 0 0 0 1 1 0 0 0 0 0 0 0 1 1 0 0 0 

                     

                     

                     

                     

1 0 1 0 0 0 0 1 1 0 0 0 0 0 0 0 1 1 0 0 0 

                     

                     

                     

                     

 

7a.Explain Gram – Schmidt orthogonalization procedure-5 

 

 

 

 



 

 

 

 

8a.Explain the geometric representation of set of M energy signals as linear combination of N orthonormal basis 

function. Illustrate for the case N=2 and M=3 with necessary diagram and expressions.-5 

 



 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



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

 

 

10a. Obtain the Power Spectral Density (PSD) of NRZ bipolar   format and draw its normalized PSD.-7 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

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 

 

Euclidean distance dik between the points represented by the signal vectors si and sk. 

 



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 

 

7b.Using the Gram – Schmidt orthogonalization procedure, find a set of orthonormal basis functions for the 

signals 𝒔𝟏(𝒕), 𝒔𝟐(𝒕) 𝒂𝒏𝒅 𝒔𝟑(𝒕). sketch the resulting orthonormal basis functions.-5 

 

9a.Using the Gram – Schmidt orthogonalization 

procedure, find a set of orthonormal basis functions to represent the four signals 𝒔𝟏(𝒕), 𝒔𝟐(𝒕), 𝒂𝒏𝒅 𝒔𝟒(𝒕).And 

sketch the resulting orthonormal basis functions.-7M 
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II – INTERNAL TEST SCHEME 

 
Subject: Digital Communication / 18EC61                                                       Date: 9/6/2022 
Faculty: Mrs. Smitha Gayathri D. 

Q. 
N
o. 

Questions M 

1 
a Explain how to convert continuous AWGN channel into a vector channel 

 
5 

 

 

 

2 
 
 
 
 
 
 
 
 

2 

 
 

 
 

 

 

 
 

1 



1 

b Explain the Matched filter receiver. Obtain the expression for the impulse response of the Matched filter. 

 
 

2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1 
 
 
 
 
 
 
 
 
 
 
 
 
2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 
 
 

 
 
 
 



2
a 

Explain the Correlation receiver with neat diagram and explanation of detector and the Maximum –
likelihood decoder blocks 

4 

 

  
 

 
Explanation 

 

1.
5 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1.
5 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1 

b Derive the statistical characterization of correlator outputs. 6 

 

 

 
 
 
 
 
 
 
 
 
 



 

 
 

 
 
 

1 
e
a
c
h 

 
 

 
 

 
 

2 
e
a
c
h 

3
a 

Obtain the Maximum Likelihood Decision rule for the signal detection problem. 1
0 

 

 

 



 

 
Decision Rule 

 
 



 

 

 

 

 



 

 
 

4
a 

Show that for a noisy input the mean value of 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 N0/2 of the additive noise process W(t). 

7 

 

 

 

 
 
 
 
 
 
 
 
 
 
 

1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2 
 
 
 
 
 
 
 
 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

2 

4
b 

Write brief note on OQPSK 
3 

 

 

 

1 
 
 
 
 
 
 

2 

5
a 

Describe QPSK signal with its signal space diagram? With the help of a block diagram, 
Explain the QPSK Generation and Detection technique. 

7 

 

 

 
 
 
 
 
 
 
 



 
 

 

 
 

3 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 

 

 
2 

5
b 

Sketch the QPSK waveform for the sequence 01101000 
3 

 

 

1 
e
a
c
h 

6
a 

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 

5 



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=2x106 ; Tb = 0.5 x 10-6 

 

FSK:  

                   = 0.5                         

 
Where P=Ac2 /2 = 0.5x10-12 w 
                   

Pe = 0.5                                 =0.5x0.00193=0.000965=9.65x10-4 

 
 

DPSK:  

Pe = 0.5                                 = 1.86x10-6  

 

2.
5 
E
a
c
h 

6
b 

With a neat block diagram explain the Non Coherent detection of binary frequency shift keying technique 
5 

 

 
Explanation 
 
 

 
 
 
 
 
 

2.
5  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2.
5 
 
 
 
 
 
 
 
 

7
a 

Derive the expression for the probability of error for a binary FSK (Frequency Shift Keying) 
Using coherent detection. 6 



6 

 

 

 
 

 

 



 
  

 
 
 

 

7
b 

Explain BFSK system with the help of Transmitter and Receiver. 
4 

 

 
Explanation 

 
 
Explanation 

2 
E
a
c
h 



8
a 

Obtain the Constallation of QAM for M=16 and draw the siganl space diagram 
4 

 

 

 

 

2
E
a
c
h 

 

 

8
b 

Draw the block diagram of DPSK transmitter and explan for the binary sequence 
1001000110, find the resulting wave form for DPSK system. 

 



 

 
Explanation 

 

2 
 
 
 
 
 
 
 
 
1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3 

9
a 

Derive the expression for the probability of error for a binary PSK (Phase Shift Keying) 
Using coherent detection. 

7 



 

 

 

2 



 

 



9
b 

Draw signal space diagram form BPSK and BFSK 
 

 

 
 

2 
E
a
c
h 

1
0
a 

Explain BPSK system with the help of Transmitter and Receiver. 
7 

 

 

 

 
 
 
 Explanation 

1 
 
 
 
 
2.
5 
 
 
 
 
 
 
 
 
 
 
 
 
2.
5 



 

 

 
2 

1
0
b 

Define Bandwidth efficiency. Tabulate and comment on bandwidth effiiency of M ary PSK signal for different 
values of M. 3 

 

 

 

1.
5 
E
a
c
h 
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II Internals
Sem: IV 

Date: 29.07.2021Subject: Process Instrumentation 
Subject Code: 18E145 
Instruction: Answer any 5 full questions, selecting at least ONE question from each part. 

Time: 90Min 
Max. Marks: 50 

Ma CO Q.NO Question BCL 
rks Ia Definethe following terms 4 

)absolute viscosity 2) Apparent viscosity 3) Consistency 4) Kinematic Viscosityyb Highlight the importance points for selecting a viscometer and discuss its6 applications.

L2 
LI CO4 

OR 
a Explain the construction and working of Capillary tube viscometer used in laboratory.

b With necessary equations explain the working principle of Saybolt viscometer.3 a With a neat sketch explain measurement of viscosity using falling steel ball5 

2 

LI 
L2 CO4 

C04 method 
b Discuss the behavior of Newtonian and non- Newtonian fluids with a neat 5 characteristic curve. 

LI 

L2 

OR 
a With a neat sketch discuss the operation of Cone and Plate type rotational Viscometer. 
b Explain the construction and working of Capillary tube extrusion viscometer used in laboratory.
a With a neat schematic explain the operation of differential pressure continuous capillary Industrial viscometer 

5 

L2 CO4 

5 LI 

10 LI 
CO4 

OR 
a With a neat sketch describe the working principle of single float and two float 10 viscometers.

6 

CO4 

7 a Discuss the construction and working of Vibrating reed viscometer with a neat 
sketch. 

b Define turbidity. With a neal sketch discuss the working operation of transmissiontype turbiditymcter. 

CO4 

LI 
L2 

OR 
a With a neat sketch deseribe the working principle of Dry and wet bulb 5 

psychrometers.
b Discuss how Humidity is measured using Hair hygrometers with a neat 5 LI CO5 

schematic.
a Discuss the working Principle of capacitance Hygrometer for the measurement

of Humidity, with a neat sketcli. 
b Define the following terms 

i)RelativeHumidityi) saturation pressure ii) Specific Humidity iv) Hygrometer

L2 

9 

L2 CO5 

LI 
4 

OR 

10 a Define Dew point. 
bDescribe how dew point 1euperature can be determined using surface 

conductivity method witlh a neat sketch? 

LI 
8 L2 coS 



N
 

O
 



.N 
SCHEME & SOLUTION 

a Define the following terms 
)absolute viscosity 2) Apparentiscosity 3) Consistency 4) Kinematic ViscosIuy ADSolute (dynamic) viscosity (u): Constant of proportionality between applied stress and resu5 shear velocity (Newton's hypotlhesis). APparent VISCosity: Viscosity of non-Newtonian fluid under given conditions. Same a consistency. 
Consistency: Resistance of a subslance to deformation. It is the viscosity for a Newtonian fluid and 
apparent viscosity lor a non-New tonian fluid.Kinematic viscosity (v): Dynamie viscosity density=U= p. 

b Highlight the importanee points tor selecting a viscometer and discuss its applications. 1. The instrument used is lor kaboratory usc or for continuous measurement in the plant for 
control.

2. Type of materials in contact v ith the viscometer. 3. The relationship between viscosily and operating temperature. 4. Testing environment-does the viscometer need to be explosion proof? 5. The viscosity ranges to be neasured. 
6. Accuracy, sensitivity, and repealability (for continuous process viscometer) required. 7. Special features are neeted 8. The viscometer response time requirement. 
9. Flow conditionslaminar or turbulent a Explain the construction and working of Capillary tube viscometer used in laboratory. 

2 

U9+R ITUHD INDEXIIN

1HUX VESII- 

OwERIUWDINIAXIINE 

CAMIIARY TUE= 

The fluid is then permitted to flow down through the capillary by releasing the suction. stopwatch is started when the lluid surface passes the upper etched index line. The watch is stoppedwhen the surface passes the lower ctched index line of the efflux vessel. This efflux time (t) is | multiplied by the viscometer calibration constant to obtain the kinematic viscosity of the sample fluid. 

The 

b With necessary equations cxplain the working principle of Saybolt viscometer.

UTIUM A11 

-CAI IRK113KiH 

-CABRRASTDKiiv

It measures time required lor G0c of sample fluid to flow out through orifice having dimension of 0.176cm dia and 1.255em in ength. 

SUS (t) can be converted to kincmatic visCosity by the following equations.



When t100s, v=0.226t-195/t Centistokes
When t>100s, v=0.220t-135/1 Centistokes 

VISCosity should be conducted in room free from drafts and rapid changes in temperature 

accuracy. 

a With a neat sketch explain measurement of viscosity using falling steel ball method

[wIAR

BAJT FTUTRA AARKINS

ALING STANTY 

TTMT1 

The absolute viscosity of the fluid can be found by multiplying that time interval by a factor that 

reflects the effects of temperature, specific gravity of the fluid, and the characteristics of the ball 

used in accordance with the following lormula:

u=tx(pSB-pSF}»B 
Where = absolute viscosity, centipoise 
ttime interval of the falling ball, sec 

pSB= Specific gravity of the ball 

pSF=specific gravity of the fluid at the measuring temperature

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

WIONIAN;1A9A 
tWAITA. OST IIN 

SAT.T MA17|E NS? 

12SAHXWASIC
iS#EAR TIIINNINC) 
AlMK PM,P. CATSUP)

IANT 
tNTARCIL. PRFA 'K SAND) 

t3iWING iAR) 

S TIXTR 
A SPMIAL IS, I AR. 

tAR 11 "KIN,NG)
YNIM iN WAT 

SHEAR RATE (VELOTIY GRADIENTT 

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

RIVIMI SJ1AFT 

IURQOE-

SAMPMJ -} 

-P1AT TL 

The flat plate is rotated while the conical disc is held by a torsion measuring head; in others, the 

conical disc is rotated through a dynamometer while the bottom flat plate is stationary. 

lorsion bar movement can be measurcd 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). 

bExplain the construction and working of Capillary tube extrusion viscometer used in laboratory. 



PRISUFR
N 

MAC (TENT N,OAS 

KISSURI (IMIIK 

1INAR 

BADN 
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wth a neat schemati explain the operation of differential pressure continuous capillary Industrial 

viscometer. 

SANPHJE
WHISTREAM IITMATICOR 

RIAl SKNA 
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CUNTROR IR 

AT 
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In operation, an external strainer is provided to remove any solids from the sample before it enters the viscometer. A constant sanple tlow rate is maintained by a precision metering pump, whichisdriven by a synchronous motor. 

Two heat exchangers. helore and afier the metering pump, are used to keep the sample fluid in thermal equilibriumm ih the thermostatic bath. 

The pressure drop acr oss the eapillary is measured with a differential pressure transducer, which is connected to the i:t and outlet sides of the capillary, a With a neat sketch ei "uss single loal and two float viscometers. 
TUXAMOMIR 

A 
NIRITIN.ING VAIVIE OR ORIFMCT MAINTR;

THRROMETHR 

HOW RAIE HAT 

VISCVSIIY MOAT 

wO HOAr VISCX>MEN

RMOM:R 

a Discuss the operatio ofVibrating recd viscometer with a neat sketch.

PAPBN 

PRORE 

MA 
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ature to 



Tu 

'RISSTTRI 
RICALA AND 

N,AS 

PRLISSER
A 

, N 

AMIIARY

Wn a neat schem.:ti eplain the operation of differential pressure continuous capillary Industrial 

viscometer. 

SAMFLJR
wJ'STREAM 

KHALSkNA
A RE1TVIK

SIRAINR

TWAT 
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TEMIHRATU 
INIRCXIJR 

-, 

In operation, an extnal strainer is provided to remove any solids from the sample before it enters the viscometer. A constant saniple flow rate is maintained by a precision metering pump, which 1s driven by a synchronous niotor 
Two heat exchangers. belore and alier the metering pump, are used to keep the sample fluid in thermal equilibrium wilh the themostatic bath. 

The pressure drop crUss thie capillary is measured with a differential pressure transducer, whichis connected to tlie inlet and outlet sides of the capillary. 
a With a neat sketc! discuss Single lloat and two float viscometers. 

110RMO:IN 

IkErI1.ING VAJVE OR ORIFRCEHS1AINT 

UHERMIMEUX 

HOW KAN:FHOAT 

AT ISSIIY PLOAr

TWO ROAr VISCOM:I* 

7 a Discuss the operation of Vibrating reed viscometer with a neat sketch.

PCKEP IND 

PT 



e furbidity. Wh a neat skctch discuss the working operation of transmission type turbidity 
meter 
the f meters (sry to the neplhclometers) measure the cloudiness of a fiurd by detecting 
the intensity of 1ran l1ed or fe!lected light 

TE7 

ASS 
wINIV SN 

1e 
ln the forward-scattg or uansmission-type turbidity sensor design the light source is on onc Side of the process sle. an! the detector is on the other. Therefore, total attenuation is detected. 

When this attenuatn is the result of absorption by color, the unit is called a colorimeter When the attenuatio is caused by light being scattered by solid particles, the unit is called a turbidity meter. 
a With a neat sket 

psychrometers.
lin onstruction and working principle of Dry and wet bulb 

Wet he 

Fig 738 sang paye 
The dry-bulb thern
so designated to di 
with a wick soaked 

ter is just an ordinary thermometer in terms of installation and use, and is tiate it Ironm its companion, which is kept wet in some manner (wrappedter).
The wet bulb is alw: supplicd with an adequate amount of water, it is impossible to know whether the reading the wet bulb thermometer represents the maximum depression (and thee minimum temperatu that could occur for the particular conditions. 

It is also necessary 
the bulb will not be 

he air surrounding the wet bulb is changed it a rate such that the air near Saaluraled with water vapour. 
b Discuss how Hunmi Smeasured using Hair hygrometers with a neat schematic. 



The expansion ar 
which is reflecte

: fiberther natural or man-made, creates a citangein lengzh

9 a Discuss the wo1 ta ygronneter for the measurement of Humidity, with 
a neat sketch 

When exposed toir 1! 

diclectric and ar 

registeredby 1h 

r penetrate through the gold layer into the aluminum OxIde

amount of water absorbed determines the capacitance 

b Define the follo 
iRelative Humi 

The ratio of the amomt rvf vailer pour present in air gas to the amount of water vapour in a 

saturated mixtureey liiiemperature and pressure. 
11) saturation pre 
a given temper 

i) Specific Hu 

of a lluid when condensation (or vapourisation) takes place at 

1enper,hne is the saturation temperature). 
O of the mass of water vapour to the mass of dry gas in a given 

volume.
1V Hygrometer. appuratus that measures humidity. 

10 a Define Dew poir. 
Saturation tem agaaler vapour mixture. It is the temperature at which the water 
vapour in the air io tuny adhoplets of water. At this temperature, the air is holding all of the 

water vapour ti. 
bDescribe how d 

SSDic lor it to hold. 

teperature can be determined using surface conductivity method with a 
neat sketch 

The measuring element cosisis of a highly polishedinertsurface inlaid with an intermeshed gold 
grid and a thermcouple imbelded in the surface.

DA fixed poter i in:t ned aeross the gold grids, and the current flow is compared to the 

reference currei W l dew point 

UThis signal isplilicd amd uscd to modulate a cooler so that the surface is maintained at the 

dew-point of the smuple. 

OThe cooler is 111-11tun erystal that pumps heat away from the sensor when electric 

power is suppli'I

D From the thet 
temperature; ho 

, wdded in the sarface, the output is normally presented as dew-point
on lems of relativeor specific humidity is also possible. Fig 

shows a sensing sineesnd houtng of the surlace conductivity type dew-point detector



USN: R N I R.N.S. INSTITUTE OF TECHNOLOGYDEPARTMENT OF INFORMATION SCIENCE & ENGINEERING 
I Internal Test Semester: VIl A & B 

Sub Name: Cryptography
Duration: 100 Minutes Max. Marks:50 

Sub Code: 18CS744 

Date: 24/11/2021NOTE: Answer FiVE full questions. ON T Vrife anything on question paper other tihan VS 
On. 

Questions Marks BCL CO La) Difterentiate between Stream Cipher and Block Cipher. b)User A and B exchange the key using Diftie-Hellman algorithi. AsSume aqT AA=Z Xu5. Find the value ot YA. Ys and . 

LICOL| 
L2 CO3 

2 a)List out the principles of Public Key cryplography systems.b)Perform encryption and decryption using RSA algorithm tor PS.9IL,e7 and M-s1. 
4 LICO3| 

L2 Cos 

3a)Eplain with a neat diagram Fiestel Cipher Structure.b) Using Caesar Ciplier Technique, Encrypt and decrypt the following messige 
4 2Co2 "Meet me after the class". L3 Co3 

OR 4 a)Define Cryptanalysis and write in detail about Brute-Force Attacks. b)Using the PlayFair techniques Encrypt the message "BALLOON" taking the key as "MONARCHY_
LICOL 

6 L2CO 

4 

Sa)With neat diagram explain the general depiction of DES algorithm.b) Consider a Diffie Hellman scheme with a common prime qil and a primitive root a 2. 
4 LICO2 

Show that 2 is a primítive root of 1. 

If user A has public key YA=9, what is A's private Key? 

If user B has public key Yu5, what is the secret Key K shared with 

L3 CO3 

OR 
6 a) Differentiate between Conventional Eneryption and Public Key 

Cryptosystem.
bDiscuss the operation, diffusion and con fusion with respect to P-box and 

LI CO3 

LICO2 S-box. 

a)Witha neat diagram explain Public Key Cryptosystem.
b)Using Elgamal Cryptosystem.perforim encryption and 

GeCryption lOr the values q9, U10, AA, R6. 
LICO3 

CO3 

OR 
8 a) Explain Diffie Hellman key exchange algorithni.

b)Ilustrate, the following using hill cipher technique where the bBock size=2 L2CO03 
and key iss 

L3 CO3 3 7 

|15 12 



a) What is the cipher text corresponding to the plaintext (V W)? 

D) What is the plaintext corresponding to the cipher text (t 

5 2COS 9a) Explain Man-in-the-middle attack with an exampie 
b 6)Encrypt the following message using the key= "DECEPTTVE using 

Vigenere. L3 CO 
Message we are discovered save yoursel 

OR 

co 10 a) Explain Elgamal Cryptosystem process. 
b)Discuss the security issues of RSA AIgo. 

Q.No. Questions 
Which of the following properties are the characteristic properties of a block cipher technique which 
differs from stream cipner 

b)Completenea)A vaianche eitect 

d}None oft the above 
Which of the tollowing is not a type of symmetric-key cryptography technique?

aCaesar cipher 
c)Dilielelliman cipher 

Which of the following options correctly defines the Brute force attack? 

b)Dala Encryption Standard (DES) 

dPlayfair cipher 
a. Brutally 1orcing the user to share the useful intormation likC pins and passwords. 
. Trying eveiy pOSsible Key to deeryp tne inessagC.C. Onc entity pretends to be some other entiny 

d. The message or information is modified before sending it to the receiIver, A mechanism used to eierypt and decrypt data. 

ryptoBraphy 
CData tlow 

Conventional cryptography also known as encryption. 

bAlgorithn 
d)None of these 

blogical-key
dNone oI these. 

a )asymimetric-key 

RSA is named after the researchers. 
a) Rivest, Shamir, Adleman b) River. Shamir. Adleman 

d) Rivest. Shamir. Adlemar 
c) Rivest, Shamus, Adleman 

Public key encryption uses or creales a) A pseudo-random number 
in its algorithm. 

c) A public key_ 
For p-11, q17 and chose e=7. Apply RSA algorithm where PT-88 and thus find CT. 

b) A private key 

d) All of these answers are correct 
a) 23 b)64 d)54 

In public Key cryptO System Keys are usea Tor encrypton and decryption. a) Same 
bJditlerent
d)None of the above 

CEnCTy ption keys 
In trapdoor function, the lunctions are easy lo go in ajhie direction

c)AIl directions

0 

b)T wo directions

dNone of the above 
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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 

USN           

Q No. Questions Marks PO:CO:BT 

1a Distinguish between Average rate of Income tax and Maximum Marginal 

Rate. 

3 1:3:4 

1b ‘Tax Evasion is illegal’ Do you agree?  How Tax evasion is differ from 

‘Tax Avoidance’? 

7 2:1:5 

1c Mr. X a German national is appointed in India as a senior scientific officer 

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
nd

 January, 2021.   

Determine his residential status for the A.Y 2021-22 

10 3:1:5 

2a Distinguish between Deductions and Exemption 3 1:1:4 

2b Explain the procedure of computing Taxable income. 7 2:1:5 

2c X furnishes the following particulars of his income earned during the 

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

Particulars Rs. 

Interest on German Development Bonds (  is received in 

India)  

60000 

Income from agriculture in Bangladesh, received there but 

later on Rs.50000 is remitted to India (agricultural activity is 

controlled from Bangladesh)  

 181000 

Income from property in Canada received 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) 

86000 

 

Income earned from business in Kampala (Uganda) which is 

controlled from Delhi (Rs.15000 is received in India) 

65000 

 

Dividend paid by a foreign company but received in India on 

April 10, 2020 

46500 

Past untaxed profit of 2008-09 brought to India in 2020-21 1043000 

Profits from a business in Madras & managed from outside 

India 

27000 

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 

January 20, 2021  

80000 

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. 

10 3:3:5 



 

2 
 

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  

     the A. Y 2021-22 as per Old Tax Regime.                                        (6) 

(ii) 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) 

10 3:3:5 

 Case Study   

4. Mr. Rakesh (45 years) is an Indian citizen. He leaves India for the first 

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 

India) 

500000 

Technical fees from a foreign company (received outside 

India & technical fees pertain to a project of the foreign 

company situated in India) 

628000 

Technical fees from an Indian company (received outside 

India & technical fees pertain to a project of the Indian 

company situated outside India) 

824000 

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. 

10 3:1:5 
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Q 

No. 
  Answer Scheme Marks 

1a 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 

be imposed. 

2.  In TAX EVASION, the person is 

liable for penalty & prosecution. 

3.  In TAX AVODANCE, black money 

is not generated, hence, it is not very 

harmful to the society 

3.  In TAX EVASION, black money is 

generated which is mostly used for 

unproductive purpose. 
 

4+3=7 

 

 

(4) 

 

 

 

 

 

 

 

 

 

 

 

 

(3) 
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c 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. 

Ie., 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.  

4 + 3 

2.c Solution 18:  

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

SL 

No. 

Particulars OR NOR NR 

1 Interest on German Development Bonds (two-

fifths is received in India)  

60000 24000 24000 

2 Income from agriculture in Bangladesh, 

received there but later on Rs.50000 is remitted 

to India (agricultural activity is controlled from 

Bangladesh)  

181000 - - 

3 Income from property in Canada received 

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) 

86000 - - 

4 Income earned from business in Kampala 

(Uganda) which is controlled from Delhi 

(Rs.15000 is received in India) 

65000 65000 15000 

5 Dividend paid by a foreign company but 

received in India on April 10, 2020 

46500 46500 46500 

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

10 marks 

 

 

1 each 
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in 2020-21 

7 Profits from a business in Madras & managed 

from outside India 

27000 27000 27000 

8 Profits on sale of a building in India but 

received in Sri Lanka  

1480000 1480000 1480000 

9 Pension from a former employer in India, 

received in Rangoon  

36000 36000 36000 

10 Gift in foreign currency from a friend received 

in India on January 20, 2021  

80000 80000 80000 

 GROSS TOTAL INCOME 2061500 1758500 1708500 
 

3.a • Revenue profits from business or Professions 

• 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 

firm except share of profit. 

• Income from speculative transactions 

• 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 Marks  

 

 

(Half 

mark 

each ) 

3.b 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3c. 

Capital Receipt Revenue Receipt 

1.A receipt on account of Fixed Capital is a 

Capital receipt 

1. A receipt on account of Circulating Capital 

2. A receipt in substitution of a source of 

income is a capital receipt 

Eg: Compensation received by an employee 

for the termination of his service 

2. A receipt in substitution of an income is a 

revenue receipt. 

Eg: a reward received for his good services. 

3. Sale proceeds of any asset used by a 

person is a capital receipt 

Eg:  Computer 

3. Sale proceeds of any assets kept for resale 

is a revenue receipt. 

Eg: Furniture kept for resale 

4.Insurance money received for a capital 

asset is a capital receipt 

4.Insurance money received for a trading 

asset is revenue receipt. 

5.Any subsidy or grant received from the 

government for capital purchase is capital 

receipt 

5.Any subsidy or grant received from the 

government for trading purpose is revenue 

receipt. 

 

When total Income 

(Chargeable at normal rate)  
Income Tax in Rs.  

Surcharg

e  

*Health & 

Education Cess  

Does not exceed Rs. 2,50,000  Nil  Nil  Nil  

Is greater than Rs. 2,50,001 & 

less than Rs. 5,00,000  
(TI - Rs. 2,50,000) x 5%  Nil 4% 

5 Marks 

+ 2 for 

eg 
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Is greater than Rs. 5,00,001 & 

less than Rs. 10,00,000  

[(TI - Rs. 5,00,000) x 

20%] + 12,500  
Nil 4% 

Is greater than Rs. 10,00,001 
[(TI - Rs. 10,00,000) x 

30%] + 1,12,500  
Nil. 4% 

 

 
Tax rates in India for Other Individuals [Men & Women less than 60 years] 

(Old Tax Regime) 

 

Tax rates in India for Resident Individual being Senior Citizen (60 to 80 years) 

When total Income (Chargeable at 

normal rate)  

Income Tax 

in Rs.  

Surcharg

e  

*Health & 

Education Cess 

Does not exceed Rs. 3,00,000  Nil  Nil  Nil  

Is greater than Rs. 3,00,001 & less than 

Rs. 5,00,000  
5%  Nil 4% 

Is greater than Rs. 5,00,001 & less than 

Rs. 10,00,000  
20%  Nil 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 

(Chargeable at normal rate)  
Income Tax in Rs.  

Surcharg

e  

*Health & 

Education Cess 

Does not exceed Rs. 5,00,000  Nil  Nil  Nil  

Is greater than Rs. 5,00,001 & 

less than Rs. 10,00,000  

[(TI - Rs. 5,00,000) x 

20%]  
Nil 4% 

Is greater than Rs. 10,00,001 
[(TI - Rs. 10,00,000) x 

30%] + 1,00,000  
Nil 4% 

 

Slab rate of surcharge  

Sl No. Net Income Level Rate of Surcharge 

1 Up to Rs. 50 lakhs Nil 

2 Rs. 50 lakhs to 1 Crore 10% 

3 Rs. 1 to 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 

 

10 

Marks 

 

 

 

 

 

 

5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(7+3) 

4. He is Ordinary Resident as he fulfils one basic and both additional conditions.  His GTI 

is as follows: 

SL Particulars Rs. 

1 Salary from an Indian company for rendering service in India 45000 

10 

Marks 

 

 

(5+5) 
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2 Royalty from the Government of India (received outside India) 500000 

3 Technical fees from a foreign company (received outside India 

& technical fees pertain to a project of the foreign company 

situated in India) 

628000 

4 Salary from an Indian company for rendering service in India 824000 

5 Royalty from the Government of India (received outside India) 200000 

6 Technical fees from a foreign company (received outside India 

& technical fees pertain to a project of the foreign company 

situated in India) 

310000 

 GTI 2507000 
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USN           

Q No. Questions Marks PO:CO:BT 

1a What is Block of Assets? 3 1:3:2 

1b Enumerate  the deductions expressly disallowed to a business in computing 

profits under the head “Income from Profession” 

7 3:3:5 

1c Calculate the Business income of X from the following details of his P & L 

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  

(earlier allowed as 

deduction) 

11000 

Salary to X  32000 Int on Debentures( non 

trade) 

25000 

Interest on overdraft 4000 Interest on deposit with a 

company (non trade) 

13000 

Int. on Loan to Mrs. X 42000   

Interest on capital of X  23000   

Depreciation  48000   

Advt. Expenditure 7000   

Contribution to 

employees RPF 

13000   

Net profit 160600   

TOTAL 412600  412600 

Other information: 

(i) The amount of Dep. allowable is Rs. 37300 as per I.T rules.  It 

includes Depreciation on permanent sign board. 

(ii) Advertisement expenditure includes Rs. 3000 being the cost of 

permanent sign board fixed on office premises. 

(iii) 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  

10 3:3:5 
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2a What is unabsorbed Depreciation? Give Eg 3 1:3:1 

2b “Cash system of Accounting is relevant to the calculation of Income from 

Profession” Justify 

7 2:3:5 

2c From the following statement compute the Income from Profession of Dr. 

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 

Equipment 

6000   

Purchase of Medicine 36000   

Dep. on X-ray Machine 4000   

Income tax 5500   

Donation to Charity 

Fund 

4000   

Motor car expenses 9600   

Dep. on car 4800   

Net Income 93100   

 247000  247000 

Additional information: 

 Electricity expenses include domestic bill of Rs. 2500 

 Half of motor car expenses are for professional use. 

 Telephone Exp include 40% for personal use 

 Opening stock of medicines Rs. 6000 and closing stock 

Rs.4000 

10 3:3:5 

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 

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 

consideration 

Expenses on 

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 

10 3:4:5 
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2021-22. The company is not eligible for additional depreciation. 

    

4. 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 ( 

gross) 

2000 

Household expenses 2400 Rent from building let 

out 

4800 

Income tax  600   

Postage and telegrams 400   

Donations 500   

Life Insurance 

premium 

1800   

Audit fees 200   

Reserve for doubt 

debt 

680   

Bad debts 420   

Misc. expenses 600   

Depreciation 500   

Net profit 215100   

 241800   241800 

The following information is also available 

i. He has received salary of Rs. 62000 from the cinema 

company in Mumbai and has contributed 15% of his salary 

towards Recognized PF. 

ii. Purchases include Rs. 5000 advance to suppliers in March 

2021 against goods to be delivered in April 2021. 

iii. Rent and taxes include Rs. 1800 being municipal taxes paid 

for the building let out. 

iv. The Life insurance policy is for Rs. 15000 

v. Donation is paid to the charitable institution recognized u/s 

80G of IT Act 1961. 

vi. Miscellaneous expenses include Rs. 400 being the purchase 

of books for his employment  

vii. Depreciation permissible is Rs. 400. 

 

10 3:4:5 
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Q 

No. 
  Answer Scheme Marks 

1a 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: 

a) Tangible assets, being Buildings, Machinery, Plant or furniture 

b) 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. 

4. Wealth tax, Income tax etc., 

5. 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. 

1X7=7 

 

 

c 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) 
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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 

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” 

7 

2.c Income from Profession Rs. 107700 5+5 

3.a Assets Eligible for Depreciation [Sec 32(i)] 

A. Tangible Assets 

 Building 

 Plant & Machinery 

 Furniture 

B.    Intangible Assets (acquired on or after 1.4.1998) 

 Know-how 

 Patents 

 Copyrights 

 Trademarks 

 Licences 

 Franchises 

 Any other business or commercial rights of similar nature 

3 Marks  

 

 

(Half 

mark 

each ) 

3.b 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Exceptions: 

1. No depreciation is admissible where WDV has been reduced to Zero, though the block 

of assets does not cease to exist on the last day of the P.Y. 

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. 

5 Marks 

+ 2 for 

eg 

 

3c Rs.66000+11400=77400 

Capital Loss= 2000+20000=22000 
10 

Marks 
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4. GTI= Rs.237680 10  
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USN           

Q No. Questions Marks PO:CO:BT 

1a 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
th

 October 2020 from a Non-Government 

Organization, after serving 30 years and 7 months.  He gets Rs. 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 1961? 3 1:3:1 

2b Mr. Rahul retired from ACA Ltd., on 30
th

 June 2019.  He gets pension of 

Rs.4000 per month up to 31
st
 December 2020.  On 1

st
 Jan 2021, he gets 40 

% of pension commuted for Rs. 52800.  Calculate taxable Pension.  What 

difference it will make if he gets Rs. 45000 as Gratuity along with 

pension? 

7 5:4:5 

2c Find out the amount that shall be included in the income under the head 

salaries in each of the following 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 

    

3a State any six fully exempted allowances  3 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 

A.Y 2021-22. 

7 5:4:5 
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3c Mr. Hanuman submits the following particulars about sale of assets during 

the year 2020-21: 

Particulars Jewellery 

(Rs.) 

Plot (Rs.) Gold (Rs.) 

Sale price 

Expenses on sale 

Cost of acquisition 

Year of acquisition 

7,00,000 

Nil 

1,29,000 

2007-08 

18,24,000 

24,000 

2,26,000 

2004-05 

5,00,000 

Nil 

1,48,000 

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. 
 

10 5:5:5 

    

4. Case study-Compulsory 

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. 

i Net basic salary Rs.4,00,000 after deduction of contribution 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 

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

iv Commission of sales @ 1% Rs.10000 

v Entertainment allowance Rs. 700 p m 

vi 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.  Its 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 

10 3:5:5 
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Q 

No. 

  Answer Scheme Marks 

1a 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 house and purchase of new residential house under Capital 

gain amount. 

Sec 54B – Sale of Urban Agricultural land 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. 

3+2+2 

 

 

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 

Less least of the following is exempted 

(a) 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 

 Taxable Gratuity  99,200 

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 

 

 

 

1 

 

1 
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1 

1 
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       April 2020 to sept 2020      16000 X 6 = 96000 

                                    Total Basic                                156000 

DP: 156000 X 50    =      78000 X 40    =                                  31200          100    

100                        100                                         187200 

                                         

  Ave Salary = 187200/10 = 18720 

2a Specified employee is one who fulfils any one of the following conditions. Viz., 

a) A Director-Employee :An assessee must be an employee as well as 

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) 

3 Marks 

(1x3) 

2b (If he receives gratuity) 

Particulars Rs. 

Monthly or regular pension  (1.4.2020 to 31.12.2020) = 9 months x 4000  

60% on 4000 will receive from 1.1.2021 to 31.3.2021 = 3 month  x 2400 

36000 

7200 

Total monthly Pension taxable 43200 

if he receives gratuity 

Full Pension = 52800 /40*100 

1/3 exempted = 132000 x 1/3 = 44000 

Amount received  52800– 44000 

 

1,32,000 

 

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  (1.4.2020 to 31.12.2020) = 9 months x 4000  

60% on 4000 will receive from 1.1.2021 to 31.3.2021 = 3 month  x 2400 

36000 

7200 

Total monthly Pension taxable 43200 

if he receives gratuity 

Full Pension = 52800 /40*100 

1/2 exempted = 132000 x 1/2 = 66000 

Amount received  52800 – 66000 

 

1,32,000 

 

NIl 

Total pension taxable  Nil 

Total taxable pension (commuted and Un commuted) 43200 
 

7 

2.c i) 

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 

(a) Excess of Rent paid over 10% of salary (Rent paid-

10% of salary)4000 x 12 = 48000 - 38400 

(b) In case of Metro cities-50% of salary and other cities 

-40% of salary= 40% on 384000 

(c) Actual HRA received 

 

 

9600 

 

153600 

60000 

 

 

 

 

 

9600 

Taxable HRA =  50400 

3+3+3+1 



 

5 
 

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

           10% of Salary = 38400 

ii) 

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 

(a) Excess of Rent paid over 10% of salary (Rent paid-

10% of salary)84000-36000 

(b) In case of Metro cities-50% of salary and other cities 

-40% of salary= 40% on Rs. 3,60,000 

(c) Actual HRA received 

 

48000 

 

1,44,000 

 

60,000 

 

 

 

 

48,000 

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 A Y 2021-22 

Particulars Rs. Rs. 

Actual HRA Received    (2000 x 12)  24,000 

LESS least of the following is exempted 

(a) Excess of Rent paid over 10% of salary (Rent paid-

10% of salary)5000 x 12 = 60,000- 24000 

(b) In case of Metro cities-50% of salary and other cities 

-40% of salary= 50% of 2,40,000 

(c) Actual HRA received 

 

 

36000 

 

1,20,000 

24,000 

 

 

 

 

 

24,000 

Taxable HRA =  NIL 

WN-1 Calculation of 10% of salary 

Salary = 2,40,000 

10% of salary = 24000 

3.a a. Foreign Allowance 

b. Sumptuary Allowance payable to High Court & Supreme court Judges of India OR 

payable to serving chairman/members of UPSC 

c. Allowance from U.N.O to its employees. 

d. Per-diem Allowance 

e. Allowance received by a teacher/researcher from a SAARC member state.   

f. Allowance to retired Chairman and retired members of UPSC 

3 Marks  

 

 

(Half 

mark on  

each 

point  ) 
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3.b 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Computation of taxable leave salary of Mr. Omprakash for the A Y 2021-22 

Particulars Rs. Rs. 

Actual leave salary received  144900 

LESS least of the following is exempted 

(a) Last 10 months salary (preceding the retirement 

period)  (126000+56700+18000) 

(b) Average salary on 10 Months X Approval period  

in years      ( 20070  x  7 Months) 

(c) Maximum of Rs. 3,00,000 

(d) Actual leave salary received 

 

200700 

 

140490 

 

300000 

144900 

 

 

 

 

 

 

140490 

Taxable Leave Salary  4410 
 

5 Marks 

+ 2 for 

eg 

 

3c Computation of Capital gain of Mr. Hanuman for the A. Y 2021-22 

Particulars Jew. Plot Gold 

Sale consideration 

Less Exp on Transfer 

7,00,000 

Nil 

18,24,000 

24,000 

5,00,000 

Nil 

Net Sales Consideration  

LESS ICOA 129000*301/129 

LESS ICOA 226000*301/113 

LESS ICOA 148000*301/148 

7,00,000 

3,01,000 

18,00,000 

 

6,02,000 

5,00,000 

 

 

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 

 

 

8,98,000 

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 

Taxable Capital Gain 8,98,000 
 

10 

Marks 

4. Case Study: 

Computation of taxable salary of Mr. Chandan for the A Y 2021-22 

Particulars Rs. Rs. Rs. 

Basic Salary: Salary received 

Contribution to RPF 

Amount dedicated @ 10% of basic salary 

472000/90*100      525000*10% 

 

DA 

DP 

Children Education allowance (3600-2400) 

Commission of sales 

Entertainment allowance (700x12) 

Travelling allowance (30000-22000) 

RFA: As per rule 15% of salary 

 

 

 

 

 

800x12 

200x12 

 

 

 

 

 

4,00,000 

72,500 

 

52500 

 

9600 

2400 

 

 

 

 

 

 

 

 

5,25,000 

 

 

12,000 

1,200 

10,000 

8,400 

8,000 

 

10  



 

7 
 

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

5000) 

15% on 5,55,000 

Less Employee contribution 

Watchman 

Cook 

Motor car (Rs.2400x12) 

Excess of 12% over 

salary(Basic+DP+Commn) 

525000+24000+1000 

122% on 559000 

_Actual contribution 

Excess 

Interest on PF in excess of 9.5% 

 

 

 

 

 

 

 

 

 

 

559000 

67080 

47500 

 

50000 

47500 

 

 

83250 

52,500 

4000x12 

4000x12 

 

 

 

 

30,750 

48,000 

48,000 

28,800 

 

 

 

 

 

0 

 

2,500 

GROSS SALARY   7,22,650 

Less Deduction u/s 16(i)   50,000 

Taxable Salary   6,72,650 
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CBCS SCHIEME 
USN 15EC61 

Sixth Semester B.E. Degree Examination, Feb./Mar. 2022 
Digital Communication 

Time: 3 hrs. 
Max. Marks: 80 

Note: Answer FIl'E ful! questions, choosing ONE full question from each module 

Module-1 
What is Hilbert transform? Explain the properties of Hilbert transform. 

b. Explain complex envelops of bandpasi signals. 

a. 
(08 VIarks 
(08 Marks) 

OR 
Given the binary sequer ce l0011011. Draw the following line codes. 
i) Unipolar NRZ and unipolar RZ 
ii) Polar NRZ and polar RZ 
iii) Bipolar NRZ and bijolar RZ 
iv) Manchester format. 

2 a. 

(07 1arks) 
b. Write a short note on BNZS. 

(05 Marks) 
C. What is pre envelop? Explain. (04 Marks) 

Module-2 
3 a. Explain the geometric representation of signals. 

b. Explain the Gram-Schr idt orthogonalisation procedure. 
(08 Marks) 

08 Marks) 

OR 
4a. Three signals S(0. Sau and S() are as shown below. Apply Gram-Schmidt procedure to 

obtain an orthonormal bas1s for the si gnal. Express the signals Si(t). S:() and S:(t) in temis 
of orthonomal basis function. 

St) 

Fig.Q4(a) (0o Mark 
b. What is a matched filter? Fxplain its properties. 
C. Explain correlation receiver in briel. 

(0o lark) 

(04 larhs) 

Module-3 
5 a. Explain BPSK system witli the help of transmitler and reeeiver. 

b. Draw the block diagram of DPSK tr:insnitler and explan for the binary sequenee 
I10010001 10, find the iesulting wave orm for DPSK system. 

(08 larks) 

(08 Marks) 
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OR 
a. Obtain an expression for probability ofsymbol error for coherent binary FSK. 
b. Compare MSK and QPSK. What is the bandw idth requirement of MSK? 
c. An FSK system transmits bina'y data a the rate of 2 x 10" bits per second. During the 

course ot trinsmission, AWGN of zew mean and two sided power spectral density 10 
watts per hertz is added to the signal. The amplitude of the received sinusoidal wave for 
digit 0 or | is I microvolt. Find the average prmbability of symbol error assuming non- 

coherent detection. 

(07 Marks) 6 

(05 Marks) 
C. 

(04 Marks) 

Module-4 
(06 Marks) a. What is Inter Symbol Interference (IS)? How it arises? 

b. Explain the need for a pre coder in a duo binary signaling. For input binary data 1011101. 
obtain the o/p of pre coder and cutputof duo binary coder. 
Explain modified duo binary encoding with pre coder. 

7 a 

(06 Marks) 

(04 Marks) C. 

OR 

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

b. Explain adartive cqualizer. (08 Marks) 

Module-5 
(08 Marks) 

9 a. What is PN - sequence? Explair the properties of PN- sequence. 
a. 

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

OR 
10 a. A spread spectrum communication system has the following parameters 

a. 

Information bit duration = T, = 4 millisecs 

PN chip duration = Tc = 2 nic 'o sces. Find the bit rate of the binary data, PN - sequence length, band width of the PN secquence and processing gain of the system. (04 Marks) b. Explain with neat block diagrani, th: working of frequency hop spread spectrum transmitter and receiver system. 
(08 Marks) List the applications of spread spectum modulation. C 
(04 Marks) 

** * * * 
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Sixth Semester B.E. Degree Examination, Feb./Mar. 2022 

Digital Communication 

Time:3 1rs. Max. Marks: 100 

Note: 1. Answer any FIVE full questions. choosing ONE full question from each module. 
2. Use of Error function table is permitted. 

Module-11 
Define Hilbert Transtorn. List the preperties of the Hilbert Transform. 

b. Obtain the canonical representation of Bandpass signals. 
What is line coding? For the binary stream {011010;, sketch the following line codes: 
i) Unipolar NRZ 
(ii) Bipolar NRZ 

(04 Marks 
(06 Marks) 

C. 

(ii) Polar NRZ 
(iv) Manchester (10 Marks) 

OR 
2 a. Define Pre-envelope o' a real valued signal. Given a Bandpass signal. g(t). sketch the 

amplitude spectra of the signal. g(). p:e-envelop g-(1) and complex cnvelope gt).(08 Marks) 
b. For the AM signal. s(t) = m(t) cos (2tft + ¢). Find the following: 

(i) Pre-envelope 
(iv) Natural Envelope. 
Write a note on HDBN Signalling. 

(ii) Complex envelope (ii) In-phase and Quadrature components 
(08 Marks) 

C. 
(04 Marks) 

Module-2 
3 a. Explain the geometric representation of set of M-energy signals as linear combination of 

N-orthonomal basis functions. Illustrate for the case N = 2 and M = 3 with necessary 
(10 Marks) diagrams and expressions. 

b. Explain the matched filter receiver. Obtain the expression for the impulse response of the 

(10 Marks matched filter. 

OR 
4 a. Explain the Gram Schmitt orthhogonalization procedure. 

b. Three signals si(t). s2(1) and s:(t) are as shown in Fig.Q4(6). Apply GSOP to obtain an 

orthonomal basis funct on. Also give the signal eonstellation diagram. 

(10 Markks) 

s,(t) 

Fig.04(b) (10 Marks) 
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Module-3 
With a neat block diagram, enpliin the generation md detection of BPSK techniquc. 5 a. 

(10 Marks) 
An FSK transmits binary data a the rate of 2.5xl)" bps. During the coursc of transmission. 
AWGN of zon> mean amd PSD of i0 " Watls.hz is added to the signal. In the absence of 

noise. amplitude of the received signal for digitI or 0 is 1 mV. Determine the average 

probability of symbol cror for the following: 
) BFSK using coherent deteetion 
(ii) BESK using non-coherent deteciion. (10 Marks) 

OR 
6 . Describe QPSK signal with its signal space diagram? With the help of a block diagram, 

explain the QPSK generation and detection technique. 
Binary sequence. d, j0010011001 Is applied to the DPSK Iransmitter. Obtain differentially 
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 differe ntially encoded 

(10 Marks) 

b. 

sequence. (10 Marks) 

Module-4 
a. With a neat block diagram of' a digital PAM system. Obtain the expression for ISI. (06 Marks) 
b. State and prove Nyquist condition for zero 1S1? 

For the binary data sequence [dxl given by {11101001000;. Detemine the precoded 
sequence. transmitted sequence, received sequence and the decoded sequence. 

(06 Marks) 

(08 Marks) 

OR 
8 a. What is zero forcing equalizer? With a neat block diagram, explain the operation of Linear 

Transversal tilter. (10 Marks) 

b. For a four level T, with Duobinary pu lses for the given data sequence, dn{0013120332010 
Detemine tie Precoded sequence. Transmitled sequence, Received sequene. Decoded 
sequence with initial bit as zero*? (10 Marks) 

Module-5 
9 a. Explain the inodel of a spread spectrum digital communication system. (08 Marks) 

b. Desim a 4-stage linear feedback slhift register. If the initial state is 1111. tind the output 
sequence of the shift register. Also calculate the periodic length, L and processing gain. PG 

(08 Marks) 
C. Define the following: 

i) Processing gain (11) Janmng margn (04 Nlarks) 

OR 
10 a. Explain the generation and deinodulation of' DSSS signals with necessary equatious und 

block diagram. 
b. In a DSSS modulation, it is required to have a Jamming Margin 26 dB. The ratio Eb N» is 

set at 10. Detemmine the mininum processing gain and the minmunn number of stages requircd to generate the maximum length sequece. 
C. What are the advantages and disadvantages of spread spectrum modulation technique? 

(08 MMarks) 

(04 Marks) 

(08 Marks) 

***** 
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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 a. 

b. 
 

State and explain the Hilbert transform and its orthogonal property. (10 Marks) 
Derive the canonical representation of bandpass signal. (10 Marks) 
  

OR 
2 a. 

b. 
 

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                      (ii) Unipolar RZ                  (iii) Polar NRZ     
(iv) Bipolar NRZ                         (v) Manchester format (10 Marks) 
  

Module-2 
3 a. 

 
b. 
 

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. 

 
                                                            Fig.Q3(b) (10 Marks) 
  

OR 
4 a. 

b. 
 

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 
5 a. 

 
b. 
 

Illustrate 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) 
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OR 

6 a. 
b. 
 
 

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 
7 a. 

 
b. 
 
 

Discuss the digital PAM transmission through band limited baseband channel with neat 
diagram and obtain the expression for ISI. (10 Marks) 
Illustrate the concept of adaptive equalization with neat diagram and relevant expressions. 
 (10 Marks) 
  

OR 
8 a. 

b. 
 

 

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 
9 a. 

 
b. 
 

c. 

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 107 per sec. find the following: 
(i) PN sequence length      
(ii) Chip duration of the PN sequence    
(iii) Period the PN sequence (04 Marks) 
 

OR 
10 a. 

 
b. 
 
 

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) 
  

* * * * * 
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Eighth Semester B.E. Degree Eramination. July/August 2022 
Neural Networks and Fuzzy Logic Systems 

Time: 3 hrs. Mar Marks 100

Note: Ansnrr amy F1l E full questioms, choosing 0VE full quevtion from each module.

Module-1
1a. List the advantages and applications of neural networks

b. Brictly discuss the significance of genctie algorithm 
c. Describe soft computing in problem sol ing process.

(n8 Marts 
6 VWarks 

16 Viarks

OR 

2 a. 1With the help of schematic diagram. explain the hasic modcls of artificial neural nerwork
(10 VMarks 

(19 Marksb. Discuss the following teminology i) Weights in Bias i) Threshold 

Module-2
3a. With a flowehart describe the Hcbb training algorithm 

b. For the detwork shown in figure calculate the net input to the output neuron
(08 Varks) 

3 
2 

S 

Fig.Q3(b) (04 Marks)

C. With a labeled block diagram. describe the original perception network. (08 Marks) 

OR 
(06 Vlarks)4 a. Explain the architecture of adaptive linear neurons.

b.With the help of neat flowchart, explain adaline training process.
C.With the help of schematic diagram, describe multiple adaptive linear neurons.

(08 Vlarks)

(06 Marks) 

Module-3
5 a. With a labeled flowchart, explain the back-propagation network training process. (10 Marks) 

b. Discuss the learning factors of back propagation network. (10 Vlarks)

OR 
(06 Marks) 

6 a. Explain the radial basin function network.

b. Describe the steps for RBF training algorithm.

C. With the help of diagram, explain time delay neural network.

(08 Marks)

(06 Marks) 

Module-4
(04 Marks) 

7 a. Explain the concept of fuzzy logic system.
b. Describe the following operations on elassical sets. 

i) Union ii) Intersection i) Complement iv) Ditference. 

c. List the properties of fuzzy sets. 

(10 Marks) 

(06 Marks) 

of 2 
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OR 
(10 Marks) 8a. With the help of graphical representation. explain fu~zy relations. 

b. Explain the tolerance and equivalenee relations of Fuzzy system.
(10 Marks) 

Module-5
9 a. Discuss the fe atures of membership functions. 

b. Explain the follow ing membership functions . 

ii) Angular fuzzy sets.

08 Marks) 

i) Inference (12 Marks) 

OR 
10 a. What is meant by defuzzification? Brictly discuss defuzzification methods.

b. Descibe the architecture and operation of FLC system.
(10 Marks)

(10 Marks) 

**** * 
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