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. Paper/Subject Code: 50901 / Applied Mat

NB 1. Question No.I is compulsory
2. Attemnpt any three from the remaining six questions
3. Figures to the right indicate full marks

QIa If Laplace transform of erf (v7) =—1 - then find L{e" er/ (217}
SVvs+

)( b Find the Orthogonal Trajec:ory of the family of curves givenby e .cosy+x.y=c
¢ Find Complex Form of Fourier Series for. e2* ;0 <x <2

d. If the two regression equations are 5x — 6y+90=0,15x-8y—180=0,

find the means of x and y, the Correlation Coefficieit and Standard deviation of x if variance of Yis1

|
|
|

Q2 Show that the function is Harmonic and find the Harmonic Conjugate v =e*.cosy + x3- 3>'ryz

b Find Laplace Transform of f(!):{ ik WSU+2)=1(1)
0 ;l<t<2

€. Find Fourier Series expansion of @) =x-x%-1<x<l

| )
Q3 a Find the Analytic function f(z) =u+iv if v

=|og(x2+y2)+x—2y

e

j ) 2 _q4a

(]medInverchtra.nsformof g2 1826 ,3<lz|<4
(z-2)(z-3)(z-4)

) 2
¢ Solve the Differential Equation% +4y =f(0). f()=H(-2),0)=0,»(0) =1 using Laplace Transform
t

) a Find Z{f(k)» 2(k)} if f(k)= l)" , 8(k) = cos 7k

~

\&«/

b Find the Spearman’s Rank correlation coefficient between Xand Y.

Lx]so[m's? 30 42

55 45
L Y 50 ’ 25 j5'_33 27 40

50 42

L | W
~

w

4-3s

"Find the inverse Laplace transform of i) s+l gy € T
. G+ (s+4)

nREennIC 1N 1 rrnnasoaran R

N A -
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(20]

(6]
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(6]
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(8]
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gad .
Q604aVV48AL8Er6aE0araaAcyaL00 Q. P. Co de : 24408

1 (6]

) I S
QS5 a Find Inverse Laplace Transform usng Convolution theorem - 4)2 (5+3)

- termine the
b Show that the functions f;(x) =1, f,(x)=x are Orthogonal on (-1,1). Dete

(6]
. x), f2(x)
constants @, b such that the function f(x)=~1+ax+bx? is Orthogonal to both fi( Yol i
on the (-1,1) : -
] Rt _ U (8)
¢ Find the Laplace transform of i) e"”jtsin 4rdr i) I—l——d‘
0 0
_ (6]
Q6 a Fit asecond degree parabola to the given data
[ x] 1 1.5 2 2.5 3 3.5 4
[y 13 1.3 1.6 2 2.7 34 4.1
. . 5 1 . 3-z [6]
bFind the image of [z -2 =~ under the transformation w =
2, 2 z-2
. " . . . 1 1 1 =2
¢ Find Half Range Cosine Series for f(x)=xsinx in (0,m) and hence find T35ty == (8]
13 . .

**********************
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Paper / Subject Code: 49301/ APPLIED MATHEMATICS-III

] 20/”}1012

Time: 3 Hours -M_af'“}-s;‘."
N'B-:}) Question no.| is compulsory. T '
Z) Attempt any three questions from Q2to Q6.
3) Figures to the right indicate full marks.
Qa) -t (5]
ind the Laplace transform of e tcosh2e.
By ] 1 ,0<x<- (51
Find the half-range cosine series for f(x) = e 3
-1 2 <x<a . o] B
) Find V(&.V%) where @ is a constant vector. o -~ » j5l g
@) Show that the function f(z) = z* is analytic and find f'(z) in s ¢ o
Q2.2) Find the inverse Z-  3z182#26 e i D Ao 7 o
e inverse Z-transform of F(2) = DD . ,3:< z<4. R
b) Find the analytic function whose imaginary panrstan;1 e) WS SN P fel.- -
c) RSP S _";f".'. =g i -_\;-'._ 3
; . Sf Eyx sk z <000 58
Obtain Fourier series for the function f(x)=- ;;3;;?5 % '-’r"rt' ’f»‘ Saa A F 3[ >
At 30=ka<g Y T R A
o 1,1 st TRy SRS AT
; Hence ,deduce that < —§+§;+§+---and §Z=F+§"+§7+"'
. - . s? . )
Q3.3) FindL? [m] using convolution theorem. (6l
b) Show that the set of functions ¢, (x) = sir_l (—m:x-) n=1273.1s p‘rthbgdnal _ (61
in [0 _l] - gl w3 & o3 ‘T\-"."f»-;“ SN i ?:- o : » ‘:\.“ : Yar
N S PN S S cR i g
€) Using Green's thcorc;ﬁ»eﬁalﬁa’te}fc (e¥ = xy)dx— (> = @) dy-where C is (8l
the circle x2 + y? = a%. o ‘
ki) £ o<tsa l6]
Find Laplace transform of f(¢) = (2';_0 - and
g ,a<t<a
£() = f(t +2a).
b) Prove that a vector field F is irrotatioral and hence find its scalar potential [6]
f= (ysinz—sinx)i+ (xsinz +2yz)j + (xycosz +yDk.
c) . . ) _ (x-x\? . . 18]
Obtain the Fourier expansion of f(x) = (T) in the interval
0<x<2tand f(x+21)= f(x) -Also deduce that
1,1 ,1 ' '
ToutrtaEt
Q5.a) s Di : N.Fds where F = 4xi (6l
Use Gauss's Divergence Theorem 10 evaluate [[, N.Fds where F = 4xt +
3yj — 2zkand Sis the surface bounded by x=0, y=0,z=0 and 2x+2y+2=4.
b) Find the Z-transform of fk) = ke %%, k>0. (61
P . - -1 s+2 [8]
) i)Find Ly (m)].
i) Find L~ [log (=9)]
Q6.2) Solve using Lanlace transform (6]
(D?+3D+2)y = 2(¢2 + ¢ + 1), with y(?) =2 and y(0) =0 .
b) Find the bilinear transformation which maps the points Z=1,1i,-1 onto the points [6]
w=i, 0, 1.
) x 0<x<1 (8l
c
Find Fourier sine integral off(x) ={2-x 1<x<2
0,x>2
=

I |
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Paper/ Subject Code: 50002 / THERMODYNAMICS
Q. P. Code: 26051

(3 Hours) [Total Marks 80]

: (1) Question No 1 is compulsory.

‘ (2) Solve any three questions from remaining five que t

' (3) Assume suitable data if required. HesHon
(4) Use of Mollier Chart, Steam table is permitted.

1. Explain any four of the following: -
(a) Explain Zeroth law of thermodynamics with its Slgmﬁcance 2
(b) Explain principle of increase of entropys. . & .3 5wy v 7 s
(c) What do you mean by available energy and unz.t;alla-ble energy" Exp]am wnth
suitable example > SRRt S aia ,
(d) Explain Rankine cycle with reheat R -..‘L?;’ \;“ s

(e) Explain Atkinson cycle with T-S. and H-§ dlagrams T R

(f) Explain adiabatic flame temperature w1th lts practlcai mgmﬁcanoc,

2. (a) What do you mean by steady flow process. Wnte equatlon for steady ﬂ-o\;v
process for compressor and boiler. : : :
(b) A reversible heat engine operates between 875 K and 310 K and drives a
reversible refngerator operatmg between 310K and 255 K. The engine receives
2000 kJ of heat and the net work output from the arrangement ‘equals 350 kJ.

Make calculations for the cooling effect.

12

3. (a) Explain:-
i. State

ii. Property
(b) A lump of steel of mass 8 kg at 1000 K is dropped in 80 kg of oil at 300K 8

Make calculations for the entropy change of steel, the oil and the universe. Take
specific heats of steel and oil as 0.5 kJ/kg K and 3.5 kJ/kg K, respectively.

(c) Show that entropy is a property of system

iii. Pure substance
iv. system

(
4. (a) Water at 25%C is to be heated to 80°C by utilizing the heat available from a
oC. If the ambient temperature is 20°C,

source at a steady temperature of 500
what would be the (i) gain in avallablhty of the water? (ii) Effectiveness of the
heating process?
(b) A steam power plant operates
4 Mpa steam from the boiler fi
100 MW. The steam after expansion in the turbine I

that operates at 7.5 kPa.
Calculate the:-

i. cycle efficiency

work ratio for the cycle
MW) of the plant

f the working fluid
ion

ideally in the basic Rankine cycle. It receives
heat at a steady rate of

ring coal to liberate
s exhausted to a condenser

ii.
iii. power output (
b=, mass {low rate 0
specific steam consumpt
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Paper'/ Subject Code: 50002 / THERMODYNAMICS

(¢) Draw T-§ and H-S diagram for steam

8as analysis by Orsat apparsng < o 2> S0 E I v

- a - L S = S N e PO Sl el R )
( ) What 1S Cut—ot}.ratio? How d . "' S _..:‘ . = — = ) e E: g E ) _‘-’: 8
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Q.2.

Q.3.

Q.4.

Q.5.

Q.6.

CIRCUITS AND COMMUNATION FUNDAMENTALS
Q. P. Code: 35354

ect Code: 49302 7 ELECTRONI

(3 Hours) (Total Marks : 80]

1. Question ONE is Compulsory.

2. Solve any THREE out of remaining.
3. Draw neat and clean Diagrams.

4. Assume suitable data if required

Attempt the following

a) Explain the construction of n-channel JFET

b) List the ideal Characteristics of Op-amp

c) What is modulation in communication?What is the nccd for modulatlon?

d) Compare TDM and FDM

w b W

A. Explain Barkhausen Criteria for Osclllatlon Calculate Lhe frcquency of osc:llatxons
: 10

of Colpitt's oscillator with C; =C,=500 pF and L=1mH -
B. Derive the equations for Zi,Zo,Av for_ commgn source configuration. usmg
10

voltage divider network

A. Explain how op-amp can be used as averaging amplifier in inverting configuration 10

B. Explain generation of SSB using phase shift method. 10
A. Explain Superhcterodync reciever in detail and show waveforms at each stage 10
B. State and proof Samplmg theorcm for Low pass Slgnal 10
A. Discuss Delta Modulation and Adaptive Delta Modulation 10
B. Write short note on TDM-PCM System 10
Write Short note on "

10

a) PLL
b) Op-amp as Comparator

ok Rk AOR KOk K
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Paper / Subject Code: 50902 / Digital Logic Design 2

Marks: 80 Marks
Duration: - 3 Hours

NB: - Question 1 is compulsory
Solve any three questions from the remaining.

a) Convert decimal number 576.24 into binary, base-9 octaL hexadecimal

system. ) 0
b) Construct hamming code for 1010 using odd parrty

1

c¢) Convert (-89)joto its equivalent Sign Magnltude l s Complement and 04 '
2’s Complement Form 04 "
d) Perform (BCS)u - (A2B)H wnthout convertmgto any other base . o
e) Prove De Morgans theorem ' LN ’ e
10

2a.  Given the logic expression: A + BC + ABD + ABCD
1. Express it in standard SOP form.
2). Draw K-map and simplify.
3). Draw logic dtagram usmg NOR gates only

2b. Reduce using Quine McClusky method & realize the operation using only 10
NAND gates.
F(A,B,C,D)=]1M(0,2,3,6,7,8,9,12,13).

3a. Design a 4-bit binary to gray code converter. 10
3b. Design a 4-bit BCD adder using IC 7483 and necessary gates. 10
4a. Implement the following logic function using all 4:1 multiplexers with the 10
sclect inputs as ‘B’, ‘C’, ‘D’, ‘E’ only.
F(A,B,C,D,E)=¥m(0,1,2,3,6,8,9,10,13,15,17,20, 24,30)
4b. Cenvert a SR flip flop to JK flip flop 10
Sa. Design a mod-6 synchronous counter using T FF 10
5b. Explain the operation of 4-bit universal shift register. 10
6 Write short notes on any two 20
a. VHDL

b. TTL and CMOS logic families
¢.  4-bit Magnitude comparator
d.  3to 8 line decoder

57379
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' L ) / ’
per / Bubfect Codes 50903 [ Discrete tructures Oy (;()[)H,: 4‘1416

(4 Vv\l‘ l

8] Foral Marks: 29
NI U)(')nnlhm No. 1 is compulsory. (4 Hours) P
(2) Solve nny three questions ot of remaining, five questions,
(3) Assumptions made should be clearly stated

(4) Figures 10 the right indicate full marks,

i«
]

7
afLibraryy
7

0.1 () Two dice nre rolled, find the probability that the sum s ) 7 (24}
(DEqual o 1 (i) Pagual to 4 (iil) Less than 13 W e /p
A7 A
(b) Use the laws of logic to show that
[((p=q) " =q) =+ ~pis a tautology (4]

(c) Determine the matrix of the partial order of divisibilty on the s2t A Draw the Hzsve @g';zmrdﬁ’t

Poset.Indicate those which are chains (4]
(1 A={ 1,2,3,5,6,10,15,30}
(2) A=(3,6.12.36,72)
Q.2(a) Find the complement of each clement in Daz., 4 (o]
' (b) LetQ be the set of positive rational numbers which can be expressed n the form 2% 3%, where
aand b are integers .Prove that algebraic structure (Q,.) B agoup. Where . & muitiphcation
operation. [6¥4]
(c) Define isomorphic graphs .Show whether the following graphs are pomorphic or not . (2]
a a' Sl
Q—/ ‘
Gl G2 ¢ b’
Fig (a) Fig (b)
Q.3 (a) Determine which of the following graph contains an Eulerian or Hamiltonian circui [6M]
c a b
ﬁf S
a e
Fig(a) Fig(b)
(b) For all sets A, X and Y show that (6]
A % (XNY)=(A>X) D (AxY) '
M
(c) Let f(x) =x+2, g(x) =% -2 and h(x) =3x for xg R ,Where R= 5S¢t of real numbers. Frd (EM]
@n, (r.g .0 .o lLn0 guh O L.
. = i bERfors,omeC}Sh'D“"llmimis .
Q.4 (a)LetRisa binary relation. LetS = {(a,b) | (2, c)fnﬁca?géf% n) (6]
an equivalence relation then S is alsoan equivale :
(TURN OVER
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Paper / Subject Code: 50903 / Discrete Structu res

(b) Determine the generating function of the numeric function a,,where

(6v)
() a=3+™ 1>
(i) a,=5 , 120
(c) Consider the (3, 6) encoding function e-B> _, B¢ defined by [8M]
€(000)= 000000 (001)= 001100 e(010)=010011 e(011)=011111
€(100)= 10010] e(101)= 101001 e(110)=110110 e(lll)='111010 . .
Decode the following words relative to a maximum likelihood de coding function. '
() 000101 (i) 010101 :
Q-5 (a) Determine the number of posjtive Integers n where 1 < n<100 and n s not divisible_ by R
,3o0r5 [6M]
(b) Use mathematijca] induction to show that | [6M]
14549+, . *+(4n-3) =n (2n-1) R

Mo Ly e .

(¢) Find th.e greatest lower bound and least upper bgoupdv_of the set"{3,‘9, 12} é\n'd {l,_2,,4; 5, 10} if
they exists in the Poset (z+, /). Where / is the relation of divisibility, S

Q6 (a)LetA= {123 4)anq LetR = {(1,1) (12) (1.4) (2.9) (1) 3.2) (42) (43) (4,4)) Find transitive
closure by Warshall's algorithm. - _

e T

[6M]
(b) Let H= {[0], s3]} find the left ang right 'COSCfS in group Zs. IsH a n'om'la‘],subgroup of
group of Z,. ' [6M]
(c) Find the complete solution of the recurrence relét‘iori [8M]
an + 2Zan;=n+3 for n21 and with a,=3

ettt T
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aper / Subject Code: 49303 / DATA 'STRUCTURES

Duration: 3 hrs Total Marks: 80

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
(4) Make suitable assumptions wherever necessary with proper justifications

1. (3)Whatis adata structure? Explain with examples (05)
(b)What are the advantages of usin i .
g dynamicm i i
R yn emq,ryiallocauon over static me@oq 05
(c) Describe Multiway Search Tree with an example. >of §05))
(d) Write a function in C to implement Shell Sort. - (05)
2. (a) Discuss file 1/O operations in C programming Iangu'age. (10)
(10)

(b)Explain sparse matrix as application of linked list with examples.

cture for simulation? Eipléi_ﬁ_v'vit!: ;;i _eiégible.; (10)
rt. Sort the following numbers using Radix Sort:
er each pass. - (10)

3. (a) How can we use the QUEUE data'stru

. (b)Write a function to implement Radix So
25, 10, 68, 15, 75, 43, 22, 31, 11,59. Show output aft

4. (a) Write a C program to-implement a Gircular Linked List which performs the following
operations: . N e wale ‘ =Fmel (12)
(i) Inserting ve'l'éi'ﬁén!::_in,t.i_\gBé'gin”ni_ﬁgi' oy S F
(ii) Inserting element in the end
(iii) Inserting element after an element
(iv) Deleting a particular element
(v) Displaying the list
(b) Apply Huffman Coding for the word ~MALAYALAM”. Give the Huffman code for each
symbol. (08)
(08)

on of stack with an example.

5. (a) Explain any one applicati
ry Search Tree. The program should

(b)Write a program inCto delete a node from a Bina
consider all the possible cases-

(12)

6. (a) Write a program in C to implement the BFS traversal of 3 graph. Explain the code with an
ooyl example. 1o i el ; o (112\
-~ " (b)Hash the following in a table niques: (10)
23, 55, 10, 71, 67, 32, 10

of size 11. Use any two collision resolution tech

0, 18, 10, 90, 44.

-’.:—‘A O % ~
b ttt#ttttsclttt*t
Mt ~
s -
R >~
-
;o
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Paper / Subject Code: 49304 / DIGITAL LOGIC DESIG

Marks: 80

Time: 3 Hours

N.B. (1) Question No. 1 is compulsory
e data if necessary

ree questions from remaining questions

(2)Assume suitabl
(3)Attempt any th

1
to BCD, Excess-3 and gray code.

(a) Convert (47.3)

(b) Perform (2F9)u -
(c) Subtract (64)10— (31ho using 2's complement

D B
ks

(e) Prove OR- AND configuration is equit
(f) Obtain hamming code for data 1101

2 (a) Simplify following function u

using basic gates.
F(A,B,C,D) = 2m(013579 11 15)+d(214)

(b) Design 1-bit magnatude comparator :

R

3 (a) Compare different logic families with respect to
propogation delay and power dissipation.
(b) simplify Y= ABC+ ABC+ ABC

(c) Implement the following using only one 8:1 Mux and few gates.

F(A,B,C,D) = 5m (0,1,5,7,9,10,15)

- (a) Convert D flip-flop 1o JK flip-flop and JK flip-flop to D flip-flop.

\:\
a "~ (b) Design a full adder using only NAND gates.

\ i

S (3) Desugn mod -6 asynchronous UP counter.
~.>..:(b) Write short note on VHDL .

)
N 2
N N

l\...,,,,A

-'-~6 (a) ExplamAstable and Blstable multwnbrators
(b] Explarn S 4bit brdlrectlonal Shtft register.

--nt-u.

(1AD)u without convertmg tbany othgrbz;Sé: _.1_5\, e ¥

(d) Explainrace around condition. '
valent to NOR NOR confngurahon e

sing Quine McCluskey method and realize circ

fan in, fan out, speed,

pa
ALYS!S :

3)
B

S
: .71(2?_{5__ '

uit (10)

(10)

(5)

(5)

(10)

(10)
{10)

(10)
(10)

(10)
(10)
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es Circuits and Communication Fundameutals

paper / Subject Code: 50904 / Electroni
Q. P.Code: 26300

(3 Hours) (Total 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.

Ql A Explain the concept and significance of CMRR and Slew Rate in case of op-amps. 5

B. Given p=120 and Ig= 3.2 mA for a common-emitter configuration with ro=e Q,

determine:
(a) Zi
o (b) Av if a load of 2 kQ is applied.

(c) Ai with the 2 kQ load.

C. Discuss the factors that influence modulation index of an FM wave.

D. Justify that adaptive delta modulation superior to delta modulation.

Q.2 A. The emitter bias configuration as shown in following figure has the specifications:

‘!CQ = -;-ICSRK desar = 8 mA Ve = 18V and B =110

Determine Rc, Re and Rs.

-—
-

10

B. Explain how op-am can be used comparator and zero crossing detector.
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ctronics Ciret Q. P. Code 26y,

. 50904 / Ele
Paper/ Subject Code: 50 \
2
~urrent in wansistor? | ‘
\_ What is the source of the leakage current ind < 11100 of I, determine the levels
3 . Whats R ‘ - ‘
* If the emitter current of a transistor is 8 mA and Ip 1s <
the en
of Ic and Is. .
B. Draw and explain Colpitts oscillator. :
C. Explain principle of FDM. -
D. Determine the output voltage for the ci;cgit if Vi=5V and Va2
100 k€2
S
Q.4 A. What is DSBSC wave and explain its generation using balanced modulator. 10
B. What is multiplexing in communication system? Draw block diagram of TDM-PCM
10

system and explain.

Q.5 A. State Shannon’s theorem on channel capacity.
What is the maximum capacity of a perfectly noiseless channel whose bandwidth is

120 Hz, in which the values of the data transmitted may be indicated by any one of the
10 different amplitudes? 10
B. With respect to neat diagram explain the elements of analog communication system. 10

S

A. What is meant by Nyquist rate in sampling and explain its significance.

Q.6
B. Give the proper definition for entropy and information rate. S
C. Write short note on op-amp as differentiator. S
D. Differentiate between Class A and Class C power amplifiers with respect to circuit
S

diagram, operating cycle and power efficiency.
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Paper / Subject Code: 50905 / Data Structures

oMl )ences) NS 199~ '
) m) 6s) D / 17-)2-\3 Q.P.Code:36286

Duratlon: 3 Hours ;l'oltal M;}FS' 80

N.8: (1) Question No. 1 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 justifications

(a) What are various operations possible on data structures? (05)
(b)What are different ways of representing a Graph data structure on a computer? (05)
(c) Describe Tries with an example. (05)
(d) Write a function in C to implement binary search. (05)

. (a) Use stack data structure to check well- formedness of parentheses In an algebraic
expression. Write C program for the same, | i ' (10)

» .
~

(b)Given the frequency for the following symbols compute the Huffman code for. each

symbol. S {10)
Symbol A |B]C|D|E
Frequency 24 1121108 | 8
3. (a) Write a C program to implement priority queue using arrays. The program should
(12)

perform the following operations:

i. Inserting in a priority queue -

ii. Deletion from a queue

iii. Displaying contents of the queue
{b) What are expression trees? What are its advantages’ Derive the expression tree for the

following algebraic expression: (a + (b/c)) * ((d/e) ~f) {08)
4. (a) Write a C program to represent and add two polynomials using linked list. (12)
(b) How does the Quicksort technique work? Give C function for the same. (08)
S. (a) What is a doubly linked list? Give C representation for the same. (05)

(b) Given the postorder and inorder traversal of a binary tree, construct the original tree:
Postorder: DEFBGLJKHCA (10)

Inorder: DBFEAGCLJHK

(c) What is hashing? What properties should a good hash function demonstrate? (05)

6. (a) Givenan arrayinta(] ={69, 78, 63,98, 67, 75, 66, 90, 81). Calculate address of a[5] if

base address is 1600. (02)

(b) Give C function for Breadth First Search Traversal of a graph. Explain the code with an

example. (10)

(c) Write a C program to implement a singly linked list. The program should be able to

perform the following operations: (08)

(1) Insert a node at the end of the list
(ii) Deleting a particular element
(iii) Display the linked list
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