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(
NB: 1) Question No. 1 is compulsory. "9
2)  Attempt any three of the remaining. b\
3)  Figures to the right indicate full marks. F\,Q\
\\
I.a) Find the Laplace transform of te™ sin 41, 05 \r{?
b) Find halt- rm"c cosine series for f{x)=e, 0<x<i. 05 \\\
) Isf(z) = mml\uc’
9 Prove 1‘1.n Vx(axVlogr) = 2= = Lil . where @ is a constant vector. (JOB‘S
)
hd 1) ' . S k ‘f:)
[ - ‘) IF{.U tl‘.:RZ-unmsrm‘"rn of s if 2|3 \o\" s .
8)  ITV=3x7y = oay-y?, show that V is harmonic & find the correspondi ana[ytic 06
o function. \5&@
¢) Gbramn Fourder seties for the function = 08
1+3, —agag -
f(x) = . +0 >
1—-= 0<x<n I
h ded lh 2 _t, 1,1 bcx\
ence deduce at—-—1—2+3—2+5—2+ ........ N
‘o
9 Eipgro [(Sf: is)l] using convolution (heg‘tgkl 06
b)  Show that the set of fuinctions 06
I, sm(L) cos( ) sm 2" . COS @ ............
Form an orthomnal s2tin ( L LJINU construct an orthonormal set
c) Verify Green's theorem for BDQ} -xy*) dx + (ye* + vz)dy 08
N
) Where C is the closed cu({be bounded by y*= x & x?=
42 Find Laplace trans@rm of f(x} = K= for 0<t<T & f{t) = {t+T). 06
b) Show that the \&FYor. F=(x* —yz)l + (y2 —2x)j+ (22 — xy) kis 06
irrotational @d hence, find ¢ such that F = v ¢.
¢) Find FOLQ series for f(x) in (C, 2x), 08
f 0<x<n
()-.r\ '1__\“,(\:/2-
hcn\c deduce that
XNYo1 o1 1
S s 4
s 14+3‘+s4 ..........
o\
3. \\fl,a) Use (_]auss's Divergence theorem to =valuate 06
o [[N.Fdswhere F = 231 + xyj 4 zk o+ er the region bounded by the ¢y linder x*
> .
O ~y?=4,z=0,z=6.
O b) Find inverse Z — transform of f(x) = 'Tz) Jzl > 2 06
7
TURN OVER
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6.

Q.P. Code : 5407,

1
| | 08
¢ ) Find L' ,lug (;"—_'—:)J
(i) Find L' [-2*2
’s*—-lsﬂll] (
\
a) Solve (D™+3D+2) y = 2(t+1+1) with y(0) =2 & y' (0) = 0. 06
b) Find If?c bilinear transformation which maps the points 0, i, -2i of z-plane onto 66 -
the points -4i, o, 0 respectively of w-plane. Also obtain fixed points of the o)\
transformation. \7?’*
c) FhuiFonﬁershuehuegra!of ~Cog
X, 0< x<1 a3
f(-\'):)[Z—x,1<x<2 | \(;'J—j
(0, x> 2 L
Y .\\O
<
Y\‘\
R b b L R U A SRR
oS
Y
"\-
"o
Q
\‘\/
N
N
N:\
e
o
@)
‘.0"3
v\‘ﬁ
@)
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N.B.

Q..

Bk 1. DS
(3 Hours) [Total Marks: 80|

Code : 541 102

(1) Question No 1 is compulsory

(2) Solve any three question oul of remaining five questions Q‘R‘

(3) Assumption made should be clearly stated &

(4) Figure to the right indicates full marks Q

e A"
(a) Consider the st A={1,.2,34,5,6} under the multiplication modulo 7. (svﬂﬂ
(i) Find the multiplication table for the above \\v
(ii) Find the inverse of 2,3 and 5,0 C{J
(iif) Prove that it is a cyclic group Ov
(iv) Find the orders and the subgroups generated by {3.4) and ,{'2§3J}
(b) Determine the number of integers between | and 250 that argvﬂ‘aiisihlc by 06
any of the integers 2,3,5and 7. Q\
(c) Suppose that A is non empty set and fis a function lhaﬁms A as it’s 00
domain. Let R be the relation on A consisting of all otlfdcrcd pairs (X, ¥)
where £ (x) =f (y). Show that R is an ef.}uivalem;\x‘ﬂ"c‘.ation onk.
N

(a) Given S={1,2,3,4} and a Relation R on S\g‘/’v\cn by 08
R= (@320
(i) Show that R is not transitive W\

(if) Find transitive closure of R@)}\Warshal]’s algorithm

(b) Show thatn (n*-1)is divisi?@y 24 where n is any odd positive integer.

(c) Prove thata connected g&ﬁm with n vertices must have at lcast n-1 edges. 06
Can a single undirec@jgraph of 8 vertices have 40 edges excluding scif 06
loop. &

QO
&)
(a) Find the ordinhlr\y generating functions for the given sequences 08
(1) {0,1,%1%*1, o ) (i) {1,234 )
(i) {32 33, e0ee | (1v){2,2,2,2, «.ooe }
o
06

(b) \Rﬁﬁétions f, g, h are defined on a set, X= {1.2,3}as [6]
1\1)1(212))(311)}'

Sr=((1,2,23),3.D}. g={(1,2,2.DB.I} h =i

M : "
N (1) Find fo g, go f, are they equal?

(i) Find ro go hand fohog
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) 3 11
(¢) For cach of the following sets of weights construet A “I’“'I"HH !'I’ T:y :
pnﬁ\cmk‘orLuhwuu“mnmsuEWLmLuwuqumu
word:
() 1,2,4,6,9,10,12 (ii) 10,11,14,16,18,21 (iii) 5,7.8,15,77. 10 >
. 0w Y
(a) Show that the (2,5) cncoding function ¢: B~~~ #" dclined \-‘,"
e(00)=00000 e(01) 01110 ' , (,‘1‘/6\
e(10)=10101 e(11) 11011 isa group code .How many crrol will 1t dclcct?sgv
(b) Prove the following (A-B) U (B-A) =(AU B)- (An B) %\\ 0
(c) Let T be the set of all even intcgers. Show that (Z,+) and (T,+) arc > :
isomorphic. 49
Np)
(a) Demnnmcﬂw1nMu\0fmcpmhﬂonktofm\HMHnyonﬂuont 03
={1,3,5,15,30}. Draw the Hasse diagram of the poset é:alcate whether
it is a chain or not? S
(b) Define Hamiltonian path and circuit with example »what is the necessary 06
and sufficient condition to exist Hamiltonian cwg%?"
(c) Find the solution ofa_, +2a, - 3a =0 that é:atwsﬂes a,=1,a 06
AN
(@) Determine whether the following pose%)\a\re Boolean algebras Justify your 08
answers. \\"\
()A={1,2,3.6} with d1v1smb1hly\§’3
(ii) D20: divisors of 20 wit chwsxbmty -
(b) Define Universal and E‘(t%féntlal quantifiers? Explain with examples. ”

(c) Prove that the set G = \gﬁ,l ,2,3,4,5} is an Abelian group of order & with
respect to add1t1orb@odulo 6.

W
sk o o o kR ko sk ok ok ok
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PSICem eI | ceer 9E BEM- T CoMP (CBAS) -
G912 6 QP CODE : 540901

) _
@ lloum) Wb ! bS Total Marks: 80

NB.: (1) Question no. 1 is compulsory.
(2) Attempt any 3 from the remaining questions.
(3) Assume suitable data if necessary.
(4) Figures to right indicate full marks.

I a)Explain linear and non- lincar data structure with example

b) Write ADT for stack. Give application of stack.
¢) Explain practical applications of trees.

d) What is file? Explain various file handling operations in C. .
fox
2. a) Write a program in C to perform Quick sort. Show steps with example. ;" 10
b) Explain Circular queus and Double ended queue with example. \'o"\ 10
3. a) Write a program to convert an expression from infix to postfix usingﬁ\tack. 10
b) Write a function for BFS traversal of graph. N 10
&
4. a) Write a program in C to create a singly linked list~hd perform the following 10
operations : sk
(i) Insert into list o
(ii) Search for data )
(iii) Delete from list a
(iv) Display data. N
10 -

b) Insert the following elements in a AVI@(’ﬁmh tree:
40,23, 32, 94, 53, 88, 46, 715@-

Explain different rotations used in AVL trees

.bfy
Ly

5. a) Write a program to cong)t\r_}{ﬂ:f binary tree for the following, pre-order and in-order 10__

traversal seguences. Oy
Prc-Order:ABDGCE@IF

In-Order:DGBAHEICT
b) What is haslﬁrgﬁgﬁ at is mean by collision? Using modulo division method insert 10

the following vafites in a hash table of size 10. Show how many collisicns occurred.
99, 33,23, 44, 56,43,19
o o N
6. Wn te, ghort notes on any four of the following :-
c|» ' Huffman coding
9. Iteration VS Recursion
s "arious techniques of Graph representation
;‘ Threaded binary tree

Heap Sort

¥
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0. 1", Code ; 540800

Time:-3 Hrs Marks: 80

N.B.: I.Question ONE is compulsory

2. Solve any THREE out of remaining questions

3. Draw neat and clean diagrams

4. Assume suitable data if required.

and DAC required tor umunuu},'mfiunu,

AL

W WO voilages by a

al to 2V, Dctcrnlinc\x‘q\llmhlc resistor values for the
5

8

A.Mention important specifications of ADC

B. A difference amplifier is to be designed to amplify the difference bek

factor of 20. The inputs each approximately equ

circuit shown in fig.1 using a 74] opamp.
<
g
r,__A‘f,‘\A'?\——&Q-
5

I

W Fig.1

A&
C. With near block diagran@plain how PLL can be used to generate large number of £equencies
&
from a single reference @uency. 5

D. When a broadceﬁ{AM transmitter is 50% modulated, its antenna current is 12A. What will be

the current, Wh%Qhe modulatior: depih is increased to (.97 5

A. For the c%\ninon source circuit shown in fig. 2. Caleulate the gate input impedance, the dzain

10

output mzp\edance, the circuit input and output impedance and the voltage gain. Use the typical
N

para chs for the FET.
2)
&
N

V™
-
»

LN Y
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Q. P. Code : 540300

) —r 2 ¥
Ve k.'_l':\ _-]‘- o '~| o N qg}
...7 1'1.,,, ,,‘i" B _’ (C\V
) ~N ,
' ‘;/3 \
O*\>
ﬁg 2L B C/r
B. With suitable waveforms c¢xplain how op-amp can be used differentiator. Ne) 10
T <
Q.3 Al Explain the concept of virtual ground in operational amplifier. O\b =
°)
B. Compare Hartley and Colpitts Oscillator along with neat diagrams. \’\ 5
C. Compare various pulse modulation techniques. ) 5 !
\
D. Explain the mathematical model for JFET in various reg‘@%s of operation. S ’
Q.4 A. Explain the generation of DSBSC using balanced mo&u'tator. 10

B. With neat diagram explain the operating principlaé)\f PLL and it’s use as a phase shifter. 10
Q.5 A. With neat diagram and waveforms, explain th\e{ﬁ?—inciple of operation of super heterodyne

receiver, \q’\n v 10

B. One input to a conventional AM modut[iﬁ)or is a 500 KHz carrier with an amplitude of 20 Vp.

The second input is 10 KHz modulat&':}@signa] that is of sufficient amplitude to cause a change in . A

the output wave of 7.5 Vp. Deter;ycﬂ]c: 10 . ." ‘
(i) upper and lower sid\@?vequencics
(ii) modulation coe@icnt and percentage moduiation ‘

(iti) peak amplihg‘ie of the medulated carrier and upper and lower side frequency voltages

(ivjcxpressign for the modulated wave

. (v) drax;q)?e output spectrum -
.6 A. Explain _tbpfletection of pulse code modulation 5
~
B. Dis&@ delta modulation and adaptive delta modulation. 5
5

C.\(’G}Z;}/te short note on generation of FM by Armstrong method

} 171 oQ 1~ Apyt g voltage-
¢.D."Compare n-channel and p-channel JFET with respect to their device features and voltag
S

D‘V\ A
¥* current characteristics.

th
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1617201 6 (.r. Code 541000

ALb '~ DUDA (3 Hours) [Total Marks : 80]
. 1) Question number | is compulsory. K
2) Altemptany 3 questions from the remaining 5 questions, b\‘
3) Each question carries 20 marks. (\9\
4) Withina question, cach sub-question carries equal marks. o
Q0
1. a) Convert decimal number 151.33 into binary, base-4, oclal, in')
hexadecimat system. C_;O
b) A 7 bit even parity hamming code is received as 1000010, /,;"J
Correct it for any crrors & extract 4 bit data. . b“w?
¢) Express the equation in standard SOP form: F (A, B, C) =<<{bM
0,2,5,7). \39
d) Compare TTL & CMOS with respect 1o speed, power
dissipation, fan-in & fan-out & also define these &rms.
¢) Diaw JK flip-flop using SR flip-flop & '.f&itional gates.
Explain briefly the race around condition iq K flip-flop.
N
2. a) Simplify the following cquation éﬁng K-map to obtain
minimum SCP equation & ncalize\,ﬂic minimum equation using
two level NAND gates only. o;\
F(A,B,C,D)=NM(1,3cF 69 11,12,14)
b) Whatis Multiplexer? lmgfemcnt the following functica using
4:1 multiplexer and fgh gates.
E(ALB, C, D)= 5 (0,1,2,3,6.7,9,10,13,15)
X .
i 3. a) Reduce using%uine McClusky method & realize the equation
using ouz‘nyAND gates.
F, &R, ) =Lm(, 1,28, 10,11, 14,15)
b) Pr\o‘;v\?:'using boolean algebra: “NAND gate is universal gate”.
o _
4 ()9 Develop the truth table for 2-bit binary multiplier & design it
N using a suitable decoder & additional gates.
-\q’ b) Design MGD-7 synchronous up-counter. Show all the design
OOE:'\) steps.
° (TURN OVER)
b}%
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Q.P. Code : 541000

Develoj the truth table of 3 bit binary to gray code converter
and de<'. 1 it by using 3:8 decoder with active low outputs &

additic . zates,

Draw cuit diagram for MOD-10 asynchronous binary up \({
coun’ 'ng master-slave JK flip-flops. Show the output of \\‘0
eacl:  .lip-flop with respect to the clock applied, write the N
stalc . ..on table and explain the operation in brief. bp"p

‘ O
Vhat ' f i " i i ' (-
What it register? Draw a 4-bit universal shift register & <,)°3
explain * 750 & SIPO operations. \OV‘V
Draw & explain the working of 4-bit twisted ring counte&@\ﬁh
timing diagram. ' V§

N
$
************************.*\)?‘
o
N}
¥
\'\\\0
%\9’
Vb‘
O
Rk
3
W
o
o
N
Vl
N
I
Q
e
o
v

St
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7 Qub -~ ODP N) QP CODE : 541201

Time : 3 Hours Max. Marks : 80

Note: Q.1 is compulsory. {5
Attempt any THREE questions from Q.2to Q. 6 R
Q\\o
Q.1 a ExplainJava Virtual Machine. 5] h‘{\/
b Write a program to display factorial of given number. Take input from command .\F?i\/
line arguments. N
‘ ¢ Explan ystem.arraycopyl) method with example. O‘v‘* 151
I d Explain Thread life cycle. ) -’—;C’ 15]
N

g J—— : . . ™

(. Q.2 a Explam different wavs to create Thrzad in JAVA with example. " ™ 110]
g

, -~ . - . . r. *

2. b Differzatiate between method overloading and overriding. W nte\z@ program (o (10]

| override area() method of Shape class into its subclasses Rectgg.%e and Square.

. N

! Shape is an abstract class. -

i Q.3 a Explain different types of relationships among the entities. @™

r i . . . [P

i Define the relationships 2mong the objects of given scx}gspfaeSt

d o

L~

1) Manager is an Employee. &
2) Teacher teaches OOPM subject to students\b

3) Merry owns a car. $ =
4) Engine is a part of car. A
b Explain the steps to create package ia\(}k\’ A to add class and interface with [10]
example. 2 .
Q.4 a Explain bitwise cperators in JAVéL;)' 4}
b Explain use of final keyword &L;?n it is prefix with variable, method and class. 141
¢ Ezplain Cohesion and Couﬁgﬁ‘ﬁg. 4] -
-

d Write an applet progr@% dispiay
%\
g /

kY
' 4

4

974
Ny
yd
!
’Y

\
/ \
\

\

3 N

3 ~

—a »'3\ ) \ \ /
: . N V. |
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QP CODE : 541201

Q.5 a Explain exception handling mechanism with the help of try, catch, throw, throws [7]

and finally.

b Department of Computer Engineering wants to maintain record of books. If any [8]
new book is purchased then it is added to the list. Also if any book is damaged or i
. . v‘
misplaced it can be deleted from the list, Write a program to perform above 09
operations and display list of books available in the department. \n/\
¢ Differentiate b ' i 2
ntiate between String and StringBuffer class. blb" [5]
Q.6 a Explain inheritance and its types in JAVA. c.JOO [5]
b Explain wrapper class. N
. B [3]
T , * ~ ~“
¢ Write a program to display sum of main diagonal elements of a matrj@\ [5]
d Explain Applet lifecycle methods. 1"
B 51
o
-
WP
***************#****fﬁ'}j‘
S
"o
3>
\
U
o\
N
s
©
c-jj
o
’\
Q
N

LR S LOF S SEGE———

e |r I
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