i/ Cwp n\] (ho Le}SEuTﬂ}Paper / Subject Code: 50901 / Applied Mathematics-II1 / nNowy 2919

‘Total Marks:80
Duration: 3Hrs &
NB 1. Question No.I is compulsory.
2. Attempt any three from the remaining six questions.
3. Figures to the right indicate full marks.
Qla. If L{tsinwt} = - 295 find L{iwtcoswt + sinwt} 120)

s2+w?)?’

b. If f(z) = (x% + axy + by?) + i(cx? + dxy + y?) is analytic ,find a,b,c and d
c. Find the Fourier series expansion of f(x) = x* (—m,m)

d. If the two regression equations are 4x — 5y + 33 = 0,20x — 9y — 107 = 0 find 1) the
mean values of x and y

ii) the Correlation Coefficient iii) Standard deviation of y if variance of X is 9

Q2 a. Show that the function is Harmonic and find the Harmonic Conjugate

u = cosx coshy — 2xy [6]
b. Evaluate fom e Y( fot u? sinhu coshu du)dt ) using Laplace Transform. [6]
c. Find Fourier Series expansion of )=y o 2laex <0
; © g o S ] [8]
Q3 a. Find the Anélytic function £(z) s :v ifu—v==e* (cosj/ — siny) [6]
b. Find Inverse Z transform of (Tz-_—f)z—(z_—g) % <lz| <3 [6]

¢. Solve the Differential Equation using Laplace transform

(D?=2D 4+ Dy =¢e",y(0) =2,y (0=~ [8]
Q4 a. Find the Corhplex Form of Fourier Series for f(x) = cosax (—m,m) [6]
b. Find thé".Spee_lrman’s ank correlation coefficient between X and Y. [6]

X | 68 |64 F3 50 64 80 75 40 55 64

Y 62 58 | 68 45 81 60 68 48 50 70

. 5 T TR
c. Find the inverse Laplace transform of 1)5—— 1i)— 7 [8]
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Paper / Subject Code: 50901 / Applied Mathematics-I11

Q5 a. Find the Z{f (k)} where f(k) = 4%,k <0 G "L 4T6)
=3k, k=0 &8
b. Show that {cosx , cos2x, cos3X, ... ...} is orthogonal set over the interval_[O,Zn].'
Construct the corresponding orthonormal set. : [6]

¢. Find the bilinear transformation which maps the points z = 1,i,—1 into the points _ _
w = i,0,—i , Hence find the image of lzl €107 [8]

Q6 a. Fit a straight line to the given data . : & e o] o

X 10| 3292 A8 Fa Balo .20
Y| 14| S4B A28 s a2 )

b. Find Inverse Laplace Transform using anvolution theorem m : ' [6]

¢. Find Half Range Cosine Series  for f(x) = sinx in (0,m) and hence deduce that

n%-8 1 1 1
16  12.32 + 32,52 + 5272 SRR | : (8]

ok ok ook ok ok
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‘6 EMTO ’ CHMPA / Paper / Subject Code: 50902 / Digital Logic Design and Analysis ! N 0 V ZD ’ 9

= T Chotce
Time: 3 Hours A SMarks: 800 o7
‘ N.B.: 1. Question One is Compulsory. R NS P RS
. 2. Solve any Three out of remaining. PR AT _ ST
3. Draw neat and clear diagrams. g et ST e
4. Assume suitable data if required T R SRS

DSt LRS- S

Ql a)  What are universal gates? Why are they called so? Explam w1th smtable 7
example. FilelCi
b)  Perform following subtractions using 7s complement method e Sl 4M
a) (20)s—(14)s ¢ it ey e
b) (20)10 —~(15)10 s W B T e
¢)  Perform (34)10 <(12)10 in BCD using 10 s complemenf mrsthod NETE 4M i

d)  Explain lockout condition: How can it be avoided : S L AN
e) If the 7 bit hamming code word received b;y reoelver is 101 IOI I, AM -

assuming the even parity, state whether the received code word is correct
or wrong? If wrong locate the bnt havmg ei-ror and extract cdrrected data 3

Q2 a)  Reduce using Quine McCIusky Method & rgahza the operatlon usmg 10M
NOR gates only. F(ABCD) Zm(01281011 14,15). 7 &
b)  Explain one dlglt BCD addef S R e i & 10M
Q3 a) Construct 32:1 MUX usmg8 l MUX only Also comment about select 10M
linesused. = - S S
b)  Solve the foI;owmg usmg K—Map A M
F(ABCD)“‘nM(34567101115) et
c) Demgn fall adder: usmg half adders»and few gates S 5M
Q4 a) _Convert SR F hp ﬂ()p to JK ﬂxp ﬂop and T ﬂip ﬂop 10M
b) Desngn 3-bit aSynchronous up-down counter - _ 10M
Q5 ai & Desngn 4—b1t Bmary to Gray Code (.onvertor 10M
- b) What IS race around condttlon'? How 1t 1s overcome in Master Slave JK 5M
s 'thFlop'JI i R
N Destgn 1-Blt Magmtnde comparator usmg logic gates. SM
' Q6 o Wnte a short notc on any Four i 20M
§ Ay o VHDL. Modellmg Styles

S ) SRR i - A a.nd CMOS Logic Families
: ¢) - SISO aud PISO Shlﬁ Regrsters
sy’ AL
‘e) ,”_,wasted nng counter

ok s o o o o e s oo ok ok ok ok ok
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CMPN ISEH ’ﬁI}( hoiae/PaperI Subject Code: 50903 / Discrete Structures [ NOvV 20 IC] s

{3 hrs) = MaxMar!gs 80 PSR

1) Question no.1 is compuisory.

2) Solve any three questions out of remaining five questions. s Pl
3) All questions carry equal marks as indicated by figures to the nght LT dioed W
4) Assume appropriate data whenever required. State all assumptjons clearly R

0.1a) Prove using Mathematical Induction
124224324+ .. 4+n Z=n(n+1)(2n+1)/6 T S B ol G s g
b} Let A = {a,b,c}. Draw Hasse Diagram for (p(A), ©) TR T " g _(OSM)
€) Let A={1,2,3,4,5}. A relation R is defined on A as aRb. iff a<b LomputeR“ and R = tBT -{OSM}

d) Let f : RO R, where f(x) = 2x--1andf1(x)—(x+1;/z e N O A S OB
Find (f Of)(x) ; & T B R g S o

@2 2] Define Distributive Lattice. Check if the following diagram is a Distributive lattice or ot. ~(04M)

1

b) Prove that set G.- {1 2 3 45 6} ls a ﬁmte ahehan greup of order 6 with respect to multipiication

module 7 p K (08 M)
¢) Find the number of nosrtwe integers not exceedms 100 that are not divisible by 5 or 7. Also draw
corresponding v'enn Dmgram i T g e {08 M)
Q.33) Construct Truth Table angt check if the fu!lowmg sta.emnnt is tautology.
EP—> Q)H(—aQ »HP) o D (04 M)
D} Consuder the (2 )group encodmg fun;tron def:ned by (08 M)

e(OO)-UOOOO e(]O)—lUlDl
e{ﬂi}-01110 e(11)= 110.{1 :
" Decode the. folloWing words reratlve to a maximum likeiihood cecoding function.
i) 11110 iy 10011 m} 10100 .
¢} How many four dlgits can be formed cut of digits 1,2,3,5,7,8,9 if no digit is repeated twice? How many
ofthese wm be greatér than 3000° {08 M)

Q4 a). A bag contams 10 red marbles, 10 white marbles, and 10 blue marbles. What is the minimum no. of
marbles you have to choose randomly from the bag to ensure that we get 4 marbles of same color?
Use plgeonhole Prmclpic (04 m)
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b) Define Euler Path, Euler Circuit, Hamiltonian Path and Hamiitonian Circ‘d'.if‘ Determine if 'fﬂlow“lirfg ey

diagram has Euler Path, Euler Circuit, Hamiitonian Path and Hamlltomawc;rcmt and state the path“
[circuit. P o (08 M)

c} In how many ways a committee of three faculty members and 2 students can bé fprmed from 7 faeulty

members and 8 students.

Q.5 a) Let Z, denote the set of integers {0,1,?’2;_‘;;,_ }“Let G) b ' a bmary operatmn en Zn such that aQ® b=
s : IRy T <. (04Mm)

reminder of ab divided by n ;
i) Construct table for the operamon G) for n~4‘ .

i) Show that (Z,, ® ) is a semi group for ahyn :

b) Find Transitive Closure of R. [epresented by Ma as follaws us!ng Warshall‘s algonthm set {a,b,c,d}.
; -+ b : (08M)

M= |

oo e o

¢ LetA={1,2,3, 4~ 5} and:let g ..
R= {(1 1), (1 3) (1 4), (2 2} (2 5),3, 1) (3 3),€3 4? (4, 1),(4, 3),(4, 4),(5, 2),(5, 5)}. Check if R is a

. md equwaience classes of A. (08M)

Q.6 a) How many verttces are necessary to construct a g@ph with exactly 6 edges in which each vertex is of
SRS (04 M)

degreaz : _,,.; t il ; e
b) What is the caluttov’v of the recurrence/relatlon\an = -any + bana + 4303 With ag=8, a:=6 and a,=267
: : e (08M)

(08M)

g c) Determine if foflcw!ng graphs 61 and Gz are lsomorphlc or not.
' 5 e ?7, o

EREERRK
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aAAN } Paper / Subject Code: 50904 / Electronics Circuits and Communication Fundamentals / OV .20 fﬂ
- ‘ (o ce } | |

(3 Hours) [Total Marks : 80] ‘

N.B. : 1. Question One is Compulsory.
2. Solve any Three out of remaining.
3. Draw neat and clear Diagrams.
4. Assume suitable data if required
Q.1. Attempt the following : ,
A. Represent an AM signal both in time domain and frequency domain glvmg 05
| their mathematical equation for eam. : :
B. List the ideal and practical characteristics with their values for an op-amp 05
C. What is DC load line? What is the importance of Q-point selection on a DC_ load line? 05
D. What are the differences between PAM, PWM and PPM? _ 05
0.2. : -
A. Explain with neat diagram, the working of Hartley Oscillator using transistor. 10
B. Describe the working of class A and Class C power Amplifier in detail with relevant 10
diagrams.
Q3.
A. Explain the application of op-amp as differentiator. 10
B. Explain the need of biasing and stabilization. In a Silicon transistor circuit with 10
a fixed bias, Vcc=9V, R¢=0.5KQ, Rg=60KQ, p=60, Vse=0.7V. Find the operating point
on DC load line.
Q4. -
A. What is the role of multiplexing in communication system? Explain TDM in detail. 10
B. Expl_aiﬁ how Op-Amp can be used as inverting summer. 10
1.5 _ :
A. Derive the formula of total power in AM. An AM signal has a total power of 10
48 Watts with 45% modulation. Calculate the power in the carrier and the sidebands.
B.Draw Input and output characteristics of CE Configuration. 05
C. Explain Zero Crossing Detector using Op-amp 741. 05
Q.6.
A. Define measures of information. A source puts out one of five possible symbols 10
t ‘once every millisecond. The probabilities of these symbols are 1/2,1/4, 1/8, 1/16 and 1/16.
Find information rate and Entropy.
: B. Draw waveforms of natural and flat top sampling signal for a given sine wave signal ~ 05
. C. Draw block diagram of sﬁper-heterodyne receiver with waveforms for each block. 05
3 st o o o ok o e ks
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I CHPN ! SEM3 ) Choie fPaPer / Subject Code: 50905 / Data Structures / ND \120!9 '

_F\.

Duration: 3 hrs Total Mark380 '

N.B: (1) Question No. 1 is Compulsory
(2) Attempt any three questions of the remaining five questions -
(3) Figures to the right indicate full marks 2
(4) Make suitable assumptions wherever necessary with proper Jnshﬁeauons .

1 (a) Define Data Structure. Differentiate linear and non-linear data structures w1th example (5}
(b) Write a C function to implement Insertion sort. ] s, M e G ' .(S) g
(c) What are different ways to represent graphs in memory" S D S A ‘ (5) " :
(d) What is expression tree? Derive an expressmn tree for (a+(b*c))/((d«e)* - A (5):»

2 (a) Whatis Hashing? Hash the following data ino a table of s1ze. 10 uSmg-h .ai’“;pl"pbi@ aﬁd- : (10)'
quadratic probing. Also find the number: cf collisic s ! > Slos A A e

63, 82,94, 77,53, 87, 23, 55 1044

(b) Write a recursive function to perfom'l pre-order tra,VersaI ;f abmary tree s S i ' (8)

(c) Given an array inta[] = {23,55, 63 89 45 67 85 9?} Caluula?e address’o_ [S] 1f base ‘ (2)
address is 5100. ‘ ‘ e S e el y
3 (a) Writea C program to convert. mﬁx expressmh to postﬁx expressmn ; '7 (10)

(b) Demonstrate step by step insertion of the follomng eIements inan AVL tree (10)
63, 9 19 18 108 99, 81 45 LS A

4 (a) WriteaC program to 1mplcm:m Qircuiar i 1k
-Insert a node it tlw begmmng ' v
-Insert a node in the end .

¢ ¢J'i$t5iha¢; performs following functions  (12)

-Count’ t&e number of nodes
-Display the list _f' O o "oy
(b) Gwen the frequcncy for the followmg gymbols cornpute the Huffman code for each (8)
symbol DO R S A PO
Wiln E F
16 | 13

. 5 (a"),‘ -Explam DQuble Euded Queue. erte a C program to implement Double Ended Queue (12)
. (b) Given the. postorder and morde( traversal of a binary tree, construct the original tree: (8)
B - Postorder: DEFBGLJKHCA
. Inorder DPg EAGCLJHK
Explam followmg vnth smtaBle example (any two) (20)
s B B-tre&and splaytree
61 Po]ynomial representanon and addition using linked list
e Topologmal Somng

afe e o o o ok ok e e 3 o 3 ok o e e e o s e ke ol e o ok ke ke oF ok Ok

C72405A5B375DC31189147425TESFBSA

X




