\ Dec 15
A -
\\ .]H C-B C1 A
Q.P. Code : 5067
(3 Hours) [Total Marks : B0
Instructions:
1) Question No. 1 is compulsory.
2) Attempt any THREE of the remaining.
) Figures to the right indicate foll marks.
i Q 1. A) Find Laplace of {t*cosht) (5}
B) Find Fourier secies for fix) =1 —x% in (-1, 1) (5}
C} Find a, b, c, d, 2 if;
f(z) = (axt+bxiyi+cytddxd-2y?) -+ (4xdy-exyd+4xy) is analytic {5)
D) Prove that V(1) = — 5 (5)
. 2 minlx
Q2) A) IFf(g)= u-+ ivis analyticand u + v —————  find i(z) (6)
. . I+
B) Find inverse Z-transform "fﬂ“}',:..;"l for Jz] > 1 (6)
C) Find Fourier series for fix) =+/1 — cosx in (0, 2r)
A &
" HE!'H:-:, deduce ﬂ'ﬂ.li =EJ ;!I'I-T——l EE}
E ] = 1 e =
Q3) A) Find L l{‘;‘;ﬁ:u.;_ﬂ] using Convolution theorem )

B) Prove tha: £3(x) = 1, f(x) = x, f5(x) = (3x*-1)/2 are orthogonal over (-1, 1} (6)
C) Verif; Green's theorem for [ F.dr where F = (x” — y*)i + (x-+y)j and c is the

mangle with vertices (0,0, (1,1), (2,1) (8)

[TURM OVER

MD-Con. 7526-15.

Scanned by CamScanner



= Q.P. Code : 5067

0.4) A) Find Laplace Transform of f{t) = |sinpt], & 0 (6)
B) Show that F = [ysinz-sinx] | +{xsinz+2yz] | + {xycosz+y’) k is irrotational,
Hence, find its scalar potential, (6)
() Obtain Fourier expansion of fix) = ﬁ%mm-ﬂ cx<0

= Efx-.mmu-:un

2 4 1
Hmmdaﬁmﬂm{i}ﬂ?=-—+—

1
statate

i) —= S

£ (8)
g5 1+ 3 * g4 s

(.5) A) Using Gauss Divergence theorem to evaluate [I, N.Fdswhere F=dxi— 2y + Ik

and § is the region bounded by x* + y' =d,2=0,2=13 (6)

B) Find Z{2%cos(3k + 2)} . k=0 (&)

C) Solve (D+2D+5)y = &~"sint, with y(0)=0 and y {0~ 1 (&)
.6} A) Find L"{tan" (‘%)} (6}

B) Find the bilinear transformation which maps the points 2, i, -2 onto poimts 1, i, -1 by

using cross-ratio property. (6)

€ -

C) Find Fourier Sine integral representation for f{x) =— (%)

X
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QP Code : 5253

ME. | 3 heuirg) Total Marks 80
1. Question Mg 1 is

2 Solve any THREE guestions oul of remaining five questions
3. A;sumn-‘.lm made shousd be clearly slated
4. Figure to tha right indicatas full marks

1 {a) Show thal f any seven poinis are chosen in a regular hexagon whose sides are of 1
unil, then two of them mus! be no further apart than 1 unit.

{b)  Defermine the number of edges in @ graph with & nodes, 2 nodes of degree 4 and 4
nodes of degree 2. Draw two such graphs

(e) gty g**! i divisible by 43
fd) Draw the Hasse disgram of Dg,. Also find whether it (s a faffice,

2 (s) Define injective, surjective and bjective functions. If f:R = R and g: R — 1 defined by
fixy=x+2 and glx)=x" Find i) fegef Wgef=g

fb) It was found that in 8 class, 80 students are passed in English, 60 in Science and 30 in
Mathematics It was also found thal 30 siudents passed in bath English and Science, 15
students passed in both Engiish and Mathemalics end 20 Studends passed in both

Mathematics and Science, 10 studenfs passed in all three subjects. If there are 150
sfudents in the clazs, fing

()] How many studanis passed in af least one sublfect?
{ii) How many students passed in Engfish only?
fili}  How many students faded in afl three subjecls?

icl letS§=[1L23.45)and A = 5 X 5. Dafina ihe folfowing refalion B an A ¢

(a,b) R (e,d) ¥ and anly F ad = be. Show ihal R is an equivalence relalion and
compule A /R,

3 (al If 11 people are chosen from a sel of A%{1, 2, 3, ..., 20}, then ane of them is muttiple
of other -

-

fod WA= B and Hgﬂ—*ﬂﬂrﬂﬁhumma—unaandm, Mhen{ge )™ = f<1a g
.L_

] fe) Determine whathar the hﬂﬂzmm diagram represents a latfice
i

fal (i, «)is an Abelian group, then forall @, b € G show that (a=b)" =qg™ + 4"
tuse mathematical induction). '
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2 QP Code : 5253

Let G =(1,2,3.4,5 6). Prove that (G, ¥} 15 & finite Abekan group with respect (o
muitiplication modwlo ¥

rb)

LetH = be parity check malx

e
[= R W

0
0
1
0
0
i

Determine the group code ey: B* — B°
fc) Find the generating functions for the m'il'l:li-w S8QUENCE
il 0,0,0,1,2,3,4.567,.
i}  6—66,—66, ﬁﬁ----.......
5 (a) [Iffunction [ I an isomarphism from semigroup (5. %) 1o (T, =* ), then prove that
_,a " is an isomorphism from (T, **) to (5. %)

(bl Consider the chain of divisors of 4 and 8, ie., L, = (1.2, 4] and Ly = (1,3,9)

Find the Hasse I:Imgmn of Ly L;

fe)  Showthatthe sel G =(fy. f. fu f f._;., '}ﬁhﬂmﬂmfwﬂhrﬂam defined by

L=z AA=1-x A= AW =% )= flx)=1-;
isa gm:munn'lrmpaﬂrannffuanhm Framea the composition table.

8 (a) Defermine whether following 5[@3:# are isomarphic

(b)  Solve the following recurrence relation -
By = 3y + 68p-; = 2" with initial conditions ay = —1 anda, = 1

fel show that (=g A(p =2 q)) = —p is 2 tautalogy

-‘-__-_-___'___.IE"_
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QP Code : 5162
{ 3 Hours) | Max Marks 50

N.B.
(1) Question no. 1 is compulsory.
(2} Attempt soy 3 from the remaining questions.
(3} Azssume suitable dats if necessary.
{4) Figures lo right indicate full marks.

Qim Wrile a function to implement an HUFFMAN cading given a ssmbaol L
and its frequency occurrence

Qb bl Write a function 1o count the leal nodes in Binary tree and Branch T}
nodes i Binary tree.

Q2a) Explamn Linked list a5 an ADT. Write & funciion for deletion of & node o
From Doubly Lnked Jis67?

Q2 What do vou mean by Sparse matmx 7 How one can implement sparse 1
matrix using Linked list 7 Suppart your answer with an example

Q3ia) Explam S5TACK as ADT 7 Write & fumction in © to convert prefir 1
expression to postfix expression.

Q3{b) Write & function in C to maintain 2 stacks in a single array. 10

4zl Explam Queue as ADT 7 write a function in C 10 insert |, delete and i
display elements in Circular Queus.

40 Explain the concept of threaded binary search tree 7 Show the 10

declzration of a node in threaded binary search tree? Write a function
for inorder raversal of threaded binrry search ree.

Q5:a) What arc different methods for taversing the graph © Explain DFS in 10
detail with an example. Write a function for DFS.

Q3 Write a function for creating a tree if N-ORDER traversal and POST. 10
OREDER traversal of a tree is given.

Qb(a) Write an algorithm for Shell sort Son the following numbers in 10

ascending order 23, 12, 45,54 76 , €7 86, 97, 54 using shell sore
Show putput after each pass.
Q6k) Explain Index sequential Search with an example 10

MD-Con. 9617-15,
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Qt;@” QP Code : 5115

(3 Hours) [Total Marks : 80

MB. . | Guestion ONE is compulsory
1. Solve any THREE out of remaining questions
3, Draw neat end clenn diggrams

4. Assume suitable deta |f required,

0. 1. A, Give reasons for the fellowing 3
[ FET is called a3 a squars law device
Il. Barkhausens criteria should be satisfied to get oscillations

B. With neat diagram explain any one application of Zero-Crossing Detector -
C. With neal circeil diagram expigin the use of PLL es a phase shifler

. Explain with suitable example what do you understand by signal muitiplexing? S

2.1 A Draw and explain JFET charecteristics. Also show that for a JFET
2
m = G/ loss- Ig 10

B. With respect to op-amp explain the ideal characteristics-and concept of virtual ageound. Explain

how op-amp ean be used as an averaging amplifier inupverting configuration. Also draw neat
circuit dingrams 1o

I COMVEr Sine wave 10 SqUars wavE using op-amp.
Il detect the crossing of 2ero’s in the genersted square wave. 10
Q.3 A.Explain how operational ampli ﬁu*rlm'be used for addition of two AC signals with one DC
signal. il 5
B Explasin fly wheel effect in Ciass C ampiifier. 5
C. What is sampling theorem and state ji= significance in communication. What is the standard
frequency for speech Signal? 5
- D. Determine the ningnitude of g for a JFET with lngs =8 mA and Vi= =4 V at the follow;
— owing de
iﬂ}.‘l.'rr.;“ —ﬂ.ﬁ '||"
B Yea==15V
() Vag==25 v
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Q.4 A Explain generation of S58 using phase shift methad. 10

B, Discuss the operating principie of PLL and explain its use as frequency translator. I

0.5 A With ncat diagram explain the circuit for FM detection. i

B. Explain amplitude maodulation for more than one medulating signal in the following cases.
{1y Mathemarica! equation
{ii) AM waveform
{iii) AM amplitude and power specirum
{iv) Modulstion CoefTicient

{w] Transmission Power 10
0.6 A Explain application of PLL as frequency synthesizer 5
B, With block diagram explain TOM-PCM system? 5
. Write short nofe on generation of FM by Armstrong method. 5
[, Compare difTarent biasing technigues for JFET 5
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QP Code : 5211
instryctions for the stugdents: (3 Hours) [Total Marks : 80

1} Question number 1 is compulsory.
2} Attempt any 3 questions from the remaining 5 questions.
3} Each guestion carries 20 marks.

Q1 (a}: Conwert decimal number 199.375 Into binary, octal, hexadecimal system.

|b): Perform hexadecimal arithmetic operation: DADA + BABA.

[c): Convert binary data 1010 into 7 bit even parity hamming code.

(d): Express the equation in standard POS form: F (4, B,C)=Im(0, 2, 5,7).

{e): Differentiate in brief between combinational & sequential circuits.

[f}: Compare TTL & CMOS with respect to speed, power dissipation, fan-in & fan-out.

ig): Explain in brief weighted & non-weighted codes with one example each.

[h]}: Explain the race aroved condition [n K Alp-fap, State varioys methods to overcoma it.
{i): Convert IK filp-flop Into D—‘;ﬂﬂ-mﬂ & T-fiip-Nop (show only the design without step.;.
U} What ks Modulus of the counter? For MOD-6 counter how many fllp-flops are needed?

Q2({a): Simplify the following equation using K-map to abtzin minimum POS equation & realize the minimom
egquation using only NOR gates,

FlA B CDI=Em(lL 3, 4,69, 11, 12, 14}

{6}: What is Multiplexer tree? Construct 32:1 multiplexer using 8:1 multiplexers only. Explain how the logic on
particular data line is steered to the output in this design with example.

Q3(a}: Reduce using Quine McClusky methad & realize the equation using only NAND gates,
FIP,Q R Sh=Im(0, 1, 2 8, 10, 11, 14, 15 '

(b]: implement single digit BCD adder using 4-bit binary adder IC 7483, Show the design procedure & explain its
operation, '

04 [a): Explain the concept of comparator. Davelop the truth table for 2-bit binary comparator & design it us|
suitable decoder & additional gates, 5 K using 2

- {b): Design MOD-5 synchronous up-cojnter using J_h'.ﬂhal‘hpuuﬂhlll the design steps,

Q5 () Impt . combinatonal 1. -1t binarynumber. Design the ccut with minimur harduere for

Output P = 1 if the number is prirme.
Output 0 = 1 5 the number Is divisible by 3.

{b): Draw a circwt dlagram for 3-bit asmchronous binary down counter using master-slava JK ] Show
output of each flig-flop with reference to the clock & justify that the down counting action, A.lsn'p-.:]{;x'f-fmm 1:M
timing diagram that the counter is “divide by &8 counter. : :
(46 (a): What is shift register? Explain 4-bit bidirectional shift registar,
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(1 Do) [ Wostwd Mae ke . 100

NB L (1) Question no. | s compulsory
(2)  Auempt any three [pin reimsinlng oqiiesiions.
(3} Wustentlons, in-depth snswers mnil dingraims will be mpprocioted
(4)  Mixing of sub-guestions ls not allowed

I, (a) Explainhow lisve b platform-independent apd high perfornmance £
(b) Explain System.arraycopy ( | 5
{¢) Difference between abairnet closs snd Interlace L
(d) Write an npplet program (o deaw chrele, recinngle and polygeon, 5

2. (a) Consider the Railway Syalem : i2

{1} Stutions, (racks connecting stations,
(i) Trains with neme & 113
(iil) Train schedules record the Lime n train passes through each station un its
route. Assume that cach train reaches it desgination on same day and every
rain runs everyday For each train on it route, store (o) time in (b § Hmie
out () Sequence no so stations in the route of a train can be ordered by
sEQUENCE No,
(iv) Pessenger booking consisting of train, date, from station, to station, coach,
scal and passenger name.,
Diraw class diagram for above deenario. Show clearly the relationship aming
perticipating ¢lasses,
(b} Draw Sequence diagram for passenger bocking his ticket at ircte website, [

3, (a) Whrite a program o display,ares of square, triengle and circle. Make use of interface g
to define templates of methods 1o be implemented in desired classes.

(b) Write a program to check whether the entered four digit number is vampire or not
Combination of digits from this number forms two 2-digit number, When the
multiplied by each other, we get original number. T

eg : 1260 =72] *§0,

10

4. (a) Inagarden, trees are maintained. A tree has followin i
. : £ sel of atiributes --
Iree code, height, base and amount spent on the tree so far

Define Tree cluss, its constructor. di
information. + display () and update ( } that updates tree

Define dlr:riw: class Mungc_l- tree that has additional yield altribute
Define Garden class and display information of a tree and a Mlng-,u Tree

10

MD-Con.-12195 15 | TURN OVER |

ovaliicu vy valliovaliici



QP Code : 5286
2

(b} Write the help of suitable example. Explain multithreating in terms of following :-
(i) Creating threads, extending Thread class
{11} Lifecycle of thread.

5. (a) Write a program to read five names of students from command line and store them in

a vector, Sort list in alphabetical order and display using Enumeration interface.
(b} Explain cohesion and coupling with suitable example.

(c) Whatare recursive functions? Demonstrate the concept with fibonacci program,

6. Wrie short notes on (any four) :
{a) Lifecycle of Applet.
{(b)  Static Members.
(¢}  Thread Synchronization
(d) JvM.
(e} Collection classes.
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