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Note: 1)Q.1is COMPULSORY, SRy FUAS
2) Attempt ANY 3 questions from Q.2 to (0.6
3) Use of scientific calculaters allowed.
4) Figures to right indicate marks.
Q.1 a) Find the Lapiace transform of t &' sin2t ccsz 3 :
b) Find the inverse Laplace transform ot ;;1—3;; S = .‘ ! (0’9) e
¢) Determine whether the function f[z) x3 y szy is &naiv‘i:c ;md ;r so ﬁud lts
derivative. : Pk (@S)
d) Find the Fourier series for fix) = g{‘iix’;--i'ljf_%ﬂe_i;iig’s*{a&t{ £ ). N } 05)
: we=t mcost E T 5
Q2a) Evaluate f"=—= dt -+ P (06)
b) Find the Z- ’rmmé@rm q;.g-‘ f(s_fg {3 If ;g e | (06)

¢} Show that the fum.éwrh u Zx (k y) Js ; 'fmomc finc fmu "Fmd Its harmonic
conjugm ana correspnm‘img amiv%;u, funcﬁ,bn A i (08}

Q.3 a) Find. zz\e t.quafmu of the iu*e of ragressmn csf y Qn X fur the following data  (06)

_a';Xi?U 129095 .1 17120135} .
. .;’*g RS 22-. 24 2”’_; 29 .3.3 37 8

h} fmd th '\";r;uar ita,mform'mm thh map< =2,1,0 untew=1{,0,i. (06)

’_ T c) Obtam i:f e \pdtl ,mn ui f@u = x Ur x) LO0<x<m asahall tange cosine series,

1] +M1 \32\ %2

|- Hence show t&mt‘ §°°--;:g—~=-l-2- (08)
Q 4 a) Fi,nd the m\ ef se Laptau; Ira,nstorm by using conveiution theorem

*L SR (55.; ngs? +9) - (06)

= i b) Ca’uﬂa\te the coefﬁc:!ent of correlation between Price and Demanid. (06)

b Phee 25474

; Demaﬂd 58, '_'g.;f
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Paper / Subject Code: 56901 / Applied Mathematics-1H

Q.P Cﬁdeazizyf S

¢} Find the inverse Z-transform for the following .
Azl <3 W

Q.5 a) Find the Laplace transform of ™! sint H(t - 7)

b) %how that the set ot functfons { sinx sm3x sm' z«_

Lx : 4l 4{“;:1'
yi{25i81|i% 50 L
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{Time: 3 Hours)

N.B. (1) Question No. 1 is compulsory
{2)Assume suitable data if necessary
{3)Attempt any three questions from remaining questions

Attempt ant 5

2 (a) Reduce equation using Quine
basic gates

25878E6DOCIB1A39A36FBCF175F80C25

(5)
(5)
(10)

(10)
(10)

(20)




5em ID:'/ CMPN / Paper / Subject Code: 50903 / Discrete Structures / Ma\(ﬁutaf

QP CODE 40415- ?f'

(3 hrs)

1) Questionno.lis compulsory.

2} Solve any THREE questions out of remaining FIVE questions. ]
3) Allquestions carry equal marks asindicated by figures to the nght :
4) Assume appropriate datawheneverrequired. State all assumptmns clearly

Q.1a) Prove using Mathematical Induction SR AT B o IS
245+8+...+(3n-1)=n(3n+1)/2 ey T AN
b} Find the generatmgfunctmnforthefollowmgﬁmteseQuences e : {osm) -
)1,2,3,4,... ii)2,2,2,2,2 SR S ot e i
c) LetA={1,4, 7,13} and R={(1,4),(4,7), (7,8), (1 1‘3}} L B PR e
Find Transitive Closure using Warshall’s Algorithm -~~~ e i'»-(OSM).,'

d)Letf:R OR,wheref(x)= 2x-1andf‘(x)-,tx+1)/2 e e AR (OSM)
Find (f Of1)(x) B e o e G EiAh S

' Q.2 a) Define Lattice.Check]fthefol!owin;‘gdj'_af'g:féﬁi‘.‘i_"s\e[fati!tecdrﬁqt; SR )

N

b) Provethat setG= {1 2 3 4, 5 6} is a f1mte“hbelian gruup oforder Eiw;th respectto multiplication
module 7 : - (08 m)

¢) A travel company. surveyed |t’s trave!ers tb Ieam how much of their travel is taken with an
Airplane, aTrain oraCar. The fu!tawmgdata |skhown make acompiete Venn Diagram with all
the data. The number of people whoflew W‘ES 1307. The number of people who both flew and
used a train was 602. The people who usedafi three were 398 in number. Those who flew but
didn’t drive came to a totat of 599, Those whodw\fe butdid not use a train totaled 1097. There
were 610 people who: used both trains and cars. The numberof people who usedeitheracaror
atrainorboth was 2050, Lastly, 421 people usedhone ofthese Find out how many people drove
but used nelther a tram nor an airplane and also how many people were in the entire survey.

S anh (08 M)
! O.3a} Prove —s(p B (“"-p A q )) and ‘“IP /\ g are logically equivalent by developinga

. senesoflogicalequwalences ATa {04 m)

b) Considerthe (3,5) ¢ group encodsngfunctnon defined by (08 M)
- e(000)=00000 e(001)=00110
- e(010)=01001 = e(011)=01111
e(100)=10011 = - e(101)=10101
-e(110)= 11010 e(lll} 11000

Decode the followmg words relative to a maximum likelyhood decoding function.
l) 11001 ii) 01010 m) 00111
c) Mention all the: elements of set Dy also specify Ron Dyg as aRb if a | b. Mention Domainand
Range of R. Explam |fthe relation is Equivalence Relation or a Partially Ordered Relation. If itis
S a Partially Ordered Relation, draw its Hasse Diagram. {08 M)

-r
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Paper / Subject Code: 50903 / Discrete Structures
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Q.4 a) Explain Extended pigeonhole Principle. How many friends must you have toguarantee thatat
least five of them will have birthdays in the same month. : (0a M)
b) Define Euler Path and Hamiltonian Path. S A
i) Determine Euler Cycle and path in graph shown in (a) 7
ii} Determine Hamiltonian Cycle and path in graph shown in(b)

a b
C C € d ¢
(a) o S ETE M |
¢) Inagroup of 6 boys and 4girls, four childrenare tobe selected. In how many different ways can
they be selected such that at least one boy should be there? (08 M)
Q.523) Let G be agroup. Prove that the identity element e is unique. = © (0am)

b) A pack contains 4 blue, 2 red and-3 black pens. If 2 pens are drawn at random from the pack,
NOT replaced and then another pen is drawn. What is the probability of drawing 2 blue pens

and 1 black pen? _ ol (08Mm)
c) LetAbe asetofintegers, letR bea ;élation on AXA defined by {a,b) R(c,d) ifand only if a+d=b+c.
Prove that R is an equivalence Relation. (08m)

Q.6 a) Define reflexive closure andsymmetﬁc.closqrep'f arelation. Alsofind reflexive and symmetric
closure of R. ‘ g Sl LA (04 M)
A={L,2,3,8F 5.5 B0 0 E TR RO O A
R:{( 1: 1}:( 1: 2):‘ 114)-t2w4):(31 1};{312)1(-4%2,:“!3)1(414”

b) Let H=
1 06 0
0. 1.4
g 9.1
T 0200
0 -3-.0
0 01 : .
Be a parity check matrix. Determine the group code e8> B° (08m)
c} Determine if following graphs G, and Gyare isomorphic or not. (o8m)
B D A% X
[ <
E F Y F A
A C U W
G1 G2
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(3 Hours) [Total Marks : 80]

N.B.: 1. Question ONE is Compulsory.
2. Solve any THREE out of remaining.
3. Draw neat and clean Diagrams.
4. Assume suitable data if required

Q.1. Attempt the following

A. Explain with diagram Input and output characteristic of Common base configuration
B. List the ideal Characteristic of op-amp 5

C. Calculate the percent power saving an SSB signal if the AM wave is modulated to a
depth of (a) 100 % and (b) 50% 5

D. Define the term Information theory. Give definitions for Information Rate and Entropy 5

h

Q2. A. For the circuit shown in Figure below calculate Veg,Ig, and Ig if B=100 10

C1 COo
vi —1 /11— Vo

RE <1k Rc=2.2k

Vee=4.7 Vee=10v

[ T
e

' B. Explain how op-amp can be used as a differentiator. 10

Q.3. A. What do you mean by Zero Crossing detector? Explain with diagram
B. Write Short note on generation of FM by Armstrong method.
C. Use op-amp IC741 to realize the expression
VO0=5V+2V1-3V; 5
‘ D. What is a Nyquist criteria? What is its significance 5

L

Q.4. A, Explain Delta Modulation with neat diagram and waveforms after each block. 10
B. An AM signal appears across a 50 Q load and has the following equation 10
V(t)=12(1+sin 12.566 x10%t)sin 18.85 x10%t volts
1. Sketch the envelope of this signal in time domain
2. Calculate modulation index, sideband frequencies, total power and bandwidth

Q.5. A. Compare PAM,PWM and PPM pulse modulation techniques 10
B. Explain the generation of DSBSC using Balance modulator 10

Q6. A.What do you mean by multiplexing? Explain TDM 10

B. List down various parameters of op-amp with their practical values for IC741. 10
Explain common mode gain and differential mode gain.

e ok ke o sk ok ok ofe o e
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Time: 3 Hours - Marks: 80

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

Q.1 (a) Explain Linear and Non-Linear data structures. o ~AD)
(b) Explain Priority Queue with example. : (5)
(c) Write a program in ‘C’ to implement Quick sort. (10)
Q.2 (a) Write a program to implement Circular Linked List. Provide the following -
operations: (10)
(1) Insert a node .
(11) Delete a node
(iv) Display the list : X
(b) Explain Threaded Binary tree in detail o : (10)
Q.3 (a) Explain Huffman Encoding with suitable example (10)
(b) Write a program in ‘C’ to check for balanced parenthes:s 1in an expression
using stack _ _ (10)
Q.4 (a) Write a program in ‘C’ to implement Queue usmg array. (10)
(b) Explain different cases for deletxon of a uode in bmary search tree. Write function
for each case R el S e i (10)

Q.5(a) Write a program in ‘C’ to mplement Stack uSmg Lmked-L1st .Perform the following

operations: - : (10)
(i) Push
~(ii) Pop
(iii) Peek )
(11i) Display the stack contents 3

(b) Explain Depth First search (DES) Traversal with an example. Write the recursive
function for DFS (10)

.Q.6. Write Short nofes on AT o (20)

(a) Application of Linked-List —Polynomlal addition
(b) Collision Handling techniques

(©) Expressmn e oo

(d) Topologlca! Somng
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