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1) Question No. 1 is compulsory.
2} Attempt any THREE of the remaining.
3) Figures to the right indicate full marks.

Q LAYIf " e™* sin(t + a) cos (t — a)dt -_—_i., find B 5)
B) Find balf range Fourier cosine series for f(x) =x, 0<x< 2.7 o)

O If u(x,y) is a harmonic function then prove that f(z) = U E,u is an analytic

function. | o | )

D) Prove that V£ (r) = f'(r) R ] )
Q.2) A) If v= " siny, prove that v is a harmonic fur; tion Also find the

corresponding analytic function. M : (6)

B) Find Z-transform of f(k) = b, k> oﬁ | (6)

C) Obtain Fourier series for f(x) = ~,?é‘*ii’-""-t31’- in (0, 2m),

‘l\

- Eo) w2 1,1
whcre f(x+27r) = f{x). Hexgg,e deduce that == ;1; ot ®
Q.3) A) Find inverse Laplace of ——-—-§~)—i—— using Convolution theorem (6)

(s*+65+5)?
B) Show that the sei cr ﬁmctlons {smx, sin3x, sin5x,.....} is orthogonal over
[0, /2] Herfi‘e construct orthonormal set of functions (6)

C) Verify Gx:een s theorem for f dx + = dy where C is the boundary of .

\<

regmﬁdefined by x=1x=4,y=1andy=+x : 8)
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Q.4) Find Z{k2?a*"1U(k — 1)} (6)
B) Show that the map of the real axis of the z- plane is a circle under the

transformation W= ——. Find its centre and the radius. (%)

sinx |xl<m

C) Express the function f{x) = o (x| > as Fourier sine Intcg;rai (8)

Q.5) A) Using Gauss Dlvergence theorem evaluate ff N.Fds:

WhereF x1+zg+yzk and Slsthecubeboundeubyx 0,x=1,y=0, (
y=1,z2=0,z=1 . (6)
B) Find inverse Z-transform of F(z) = 'G,r'—i'i('; ,,,,, ., lzl>2 | (6)
C) Solve (D2+3D+2)y = g~ 2tgint, with }(L)"—* 0 and y (0)=0 (8)
Q:6) A) Find Fourier expansion of £00)= &4 -« in the interval (0,2) (6)
B) A vector field is given by, F= (x2 +xy?) i Hy*+x’y) j. Show that F is
1rrotat10na1 and find 1t\. scalar potential. | (6)
© Find () L™ {tan 1f ‘J)}
S,
()L Q%‘ﬁ) ® (

,,,,,,
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Duration: 3 hrs

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

1. {a) Define ADT with an example
(b)What are the advantages of using linked lists over arrays?
{c) Describe Expression Tree with an example.
{d}) Write a programin C to implement Insertion Sort

2. {a) Discuss fite 1/Q in C language with different library functions,
~ (b}Explain recursion as an application of stack with examples.

g

3. (a) Write a menu driven program in C to implement QUELIE ADT, Tb_é?ﬁﬁrogram should

perform the following operations:

{i) Inserting an Element in the Queue

(ii) Deleting an Elernent from the Queue

{iii) Displaying the Queue A
(iv).  Exiting the program R

{b}write a function to implement indexed Sequentiq!-fﬁ?é'a"}ch. Expiain with an
, 35 :

b

4, (a)WriteaC program to implement a Doubly L1qf<ed\ List which performs the following

operations: ¢
(i) inserting element in the beginning
{ii) Inserting element in the end’
(i)~ Inserting element aftq::g*’a\j?\’element
(iv) Deleting a particular élement

{v) Displaying the list

{b} Apply Huffman Coding for thr;:):‘ﬁiérd “MALAYALAM”. Give the Huffman code for each

symbol. :

£

5. (a).Explain any one applic:—ifﬁgbﬁ of linked list with an example.

2.4 16512014
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v (03)

o {05)
{05)
(07)
{10) -
{10}

{12)

Example {08}

(12)

+

(08)

(08}

(b)Write a program in €49 delete a node from a Binary Search Tree. The program should

consider all the possiil cases.

(12}

6. {a) Write a progré:'r“ri”in Cte implement the BFS traversal of a graph, Explain the code with |

" an example, o

(10}

{b) Hash th&?*ﬁ'“owing in atable of size 11. Use any two collision resolution techniques: 10)
q

23,55, 10, 71, 67, 32, 100, 18, 10, 90, 44.

Rl
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(3 Hours) [Total Marks : 80
N.B. (1) Question No. 1 is compulsory , :
(2)Assume suitable data if necessary . e

{3)Attempt any three guestions from remaining questions

1 : 5
{a) Convert {532.125); into decimal, binary and hexadecimal. (3}
(b) Convert{47.3); BCD, Excess-3 and Gray code. £3)
{c) Subtract using 1's and 2’s complement method {56}, ~ (76} . “{a)
{d} Obtain odd parity Hamming code for 1011. ‘ . ’“’ (2)
(e} Implement Ex-OR gate using NOR gate only. Af\ (2)
{f) Perform the following operations without changing the base. . (4)
) (314)g + {737)s i1){312.40}; + (214.33); o
{g} State and prove Demorgans theorem. ;\\R\ . {2)
¢ \
2 {a) Reduce equation using Qume McCluskey method and realrze ¢ i: t using (10)
basic gates. '
F{A,B,C.D})= ¥m (1, 3,7,9,10,11,13,15).
{h} Design 8 bit BCD adder. {10}
3 (a} Design a logic circuit to convert Gray to BCD coqg\;:‘ (10)
{b} Implement the following using only one 8:1 Muggﬁnd few gates, {(5)
F{A,B,C,D}= $m (0,3,5,7,9,,13,15) S
{c} Design a fuli adder circuit using half adder‘; and some gates {5)
4 {a) Compare TTL and CMOS logic. . 'f,,;' (5}
(b) Implement Full subtractor using Pg’multxptexer (5)
(¢} Explain 4 bit Universal shift reg:sh,f (10}
5 (a) Design mod 5 asynchrono&s“ UP counter. {10}
(b} Convert SR flipflop to JKﬁlpflop and D flipflop. (10}
6 Write short note on fg«:ﬁy four):- {20}
{a) VHDL w “~

~‘\:

{b) Decade Cour"“‘r
(c} State tablr-f N

{d) 4-bit Meé'\ltude comparator
{e) Multawgrators

FW-Con. 11489-16.
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S L (3 Hours) _ [ Total Marks :80
N.B.: (1) Questlon no. 1 is compulsory cr S : o

‘(2) Attempt any three questions from- the remammg five questsons

(3) All questions carry equal marks as indicated by figures to the right.

(4) Assumptions made should be clearly stated o 551-??"

1. (a) Find how many mtegers between land 60 are not d1v131b1e by 2 nor by 3 and ﬁisr 6
by 5 respectively. Lo

V’““

Q@
n+1
(b)  Byusing mathematzcal mduct:on prove that l+a+ a’ + .a = —}-—1—%?- ;where 6

: nz0 ‘M*V
(¢) LetA={1234,5}and R be the relation defined by aR b if and onlyjifjé% b. Compute §
' R, R? and R? .Draw dxgraph of R R2and R?. y
’{“‘z
2. (a) Showthata group G is Abhan,lf and only 1f (ab 2 =g’ b? \‘for all elements a and 6
binG , ,
(b) LetA={12,3, 4 ,61=B.a R bifand only ifais muly ofb Fmd R. Find eachof 6
the Following (i) R(4) (11) R(G) (iii) R({2,4.6})% '
- (¢)  Show that the (2,5)encoding functlon e: B? (B defined by ¢ (00) = 00000 . 8
e (01) = 01110. &'(10) = 10101 e (11) z}‘f’mllls a group code. How many
- ,errors wﬂl it detect and correct? <;“3'*‘ '
3. (@ .- ,State plgeon hole and extended p1geo§f3%1e prmmple Show that 7 colors are used 6
" to'paint 50 bicycles-,at least 8 bigycie will be of same ‘color. R
(b) Define distributive lattice .S 6®Vthat in a bounded dxstnbutlve lattxce, ifa 6
~ complement exists ;its unique ;
" (¢) .Functions f,g, h are deﬁnechan a set,X= {1 2,3} as £= {(1 2) 23)GEH g
o g={(L2} 2,1) {3,3)}) Iy= {(1,1) (2,2), (3 D} O Fmd fog,gof arethey
~ equal ? (if) Find f o g\é&. and fohog. . . .

f\.:)
4. (a) Define Eular pathgga"n"d Eular circuit, determlne whether the given graph has Epiar 6
path and Eular e@cult
Q‘?
Q‘r . A‘ . B
Q?M F < C
<
R\ | o .
& L [ TURN OVER
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Define Hamiltonian path and Hamiltonian circuit,determine whether the given graph 6 .
has Hamiltonian path and Hamiltonian circuit . '
1 2 L
3 4 5 R
\ - .{t (:»‘-,
6 7 o
. ¢
Define isomorphic graphs. Show that the following two graphs are<§§f:@morphic. '8
SV
Y
R
. va Vi ua 3 :ﬁi‘fa
Vi v u ' \: 1 w2
. Rt
Fig(a) FIg@ﬁ
. ‘ {és‘i%:} | ‘
‘What is an Universal and existential quantiﬁ@fs‘? Prove the distribution law.
evaan=@Evoalpvr) > -
Let A={1,2,3,4}and let R={(1,2) (2,32@%)(2,1)}Find transitive closure of R by
using Warshall's algorithm. ¢ :
Prove that the set A={0,1,2,3,4,5} i (@finite Abelian group under addition modulo 6.
™
Find the ordinary generating(fitnctions for the given sequences:
(){1,2,3,4,5 —} (i) §22,2,2 —-}Gi) {1,L1,1--}
Define group, monoid, $gtnigroup.
Solve the following rggurrence relation: a-7a,, +10 3, =0 with initial condition
a,= 1’. 8,= 6 | ‘;,5\'73 :
¢
N
Q%
o
-~ ;\;”
&=
L
F
N
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TIME: DURATION: 3 HRS.
Instructions: |

1) Question No. 1 is compulsory,
: 2) Attempt any FOUR of the remaining.
3) Figures to the right indicate full marks.

Q-1) A)FindL{e®, sin?t} 05
B) Show that every square matrix can be uniquely expressed ass *116 sum of a

Symmemc and a skew—Symmetric matrix. . ' 05

C)Finda Z - transform and the region of convergence. of fi’k) =2* wherek > 0. 05

D) Find the Fourier series expansion of f{x) = x2, wnﬂre — S X =T 05
-8 4 L ‘
Q.2) A)Prove that the matrix, A = ; 4 4" —8}is orthogonal and
‘ 4— 7 4
hence find its inverse. .} 06
’ ~—~1
B) Find L, {m} 06

X

C) Obtain the Fourier senes ep‘fpansmn of f{x) = (-—) in the interval 0 < x < 21
and f{(x + 2n) = f(xw

AbodeducsmaLﬁjm: +-2-15.+;";+£z.+...

,and(n)—-m-»-{— + wta + 08

(o

Q.3) A Invasugate for what values of 4 and i, the equations :
xﬁ-‘y+z- 6, x+2y+3z=10 and x + 2y + Az = y have (i) no solutmn (u)a
umque solution and (iii) infinite mumber of solutions. 06

B) Obtain complex form of Fourier series for f{x) = ¢™ in (—m, )} where a is not an

v integer. 06

[TURN OVER .
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.0 Solve (D*—D — 2)y = 20.sin(2t) with y(0) = 1 and y*(0) = 2.

08
: : asinpt 0<t<Z
Q,4) A)Find the Laplace transform of () = - Ea
’ 0 el < —
P p
and £ () = f (£ + _p,)_ 6
B) Find the inverse Z ~ transform of F(z) = E:E;EE—TJ for |z}>3. 06
. . 84*—33 2 :
C) Find the inverse Laplace transform of (i) s (i) tan™? (;) 08
(s+4)2
Q.35 A) Examine whether the following vectors are linearly mdependeia* or dependent
(2,1, 1),(1,3, Dand (1,2 *1) ‘ 06
v, —bu__ a— 3
B) Usmg the convoluuon theorem, prove that =2 [ ln ( te ] = f;k—uu—e—w]du
9 Express the function f(x) =" Lg" :; } : "as z*f‘aaner Sine integral and
evaluate - im——f%”—-“”— dw J 08
T o
Q.6) A) Find the Fourier transform of f(g}.,.-%ﬁ";e*'xi. | 06
_ G
B) Find Z{f(t)} where f(t) = §_ig~k’%+ a), where & = 0. 06
C) Find the Fourier expansioﬁéff(x) = 2% -, where 0 <x <3. Here f(x)isa
periodic function hav‘lfixg period 3. 08
\’” 1 -1 3 6
Q.7 A) Reduce the malm‘tx, A= 3 -3 ~4|toits normal form, Find its rank. 06
. 5 3 3 1
B) Evduagé'fj‘”fffif“—“ﬂdt using Laplace transform. 06
-Gy Shaw that the set of ﬁmcﬁons S= {sm (—-) sin (Errx) sin (—2-5-) } isan
6rthogohal set over (0, L). 08

x; - . "‘"M"'"’
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(3 Hours) [ ‘Total Marks : 100
N.B. : (1) Question No.lis Compulsory.
(2) Attempt any four out of remaining questions.

1. (a) Compare BJT and JFET
(b) Sketch the transfer characteristic curve for P channel JEET with 1= SmA, 5
v, = 4V.
(c) Draw and explain the block diagram of CPAMP. 5
(d) List characteristic features of 555 timer.

2. (a) Explain the Graphical determination of the h-parameters using 10
characteristics curves ol common emitter amplifier.

(b) Derive the Q point valves (Vg & IDQ) and currenl gain Al for voltage 10
divider Network for CE configuration. o

3. (a) Derive equations of Zi, Zo, Av for commeati source configuration using 10
voltage divider network (with unbypassed Rs.)

(b) Explain the construction and working of JFET with its characleristic curves, 10

4. (a) Explain how an Op Amp can be used as: 10

(i) Integrator
(i) Differentiator
(iii) Summing Ampiifier.
(b) Using practical Op Amp realize the following relation - 10
V=5V, + 3V, - 5¥y '

5. (a) Explain CMRR #id PSRR and an OPAmp.
(b) Explain OP Anp as a ZCD.

(¢) Explain ig:ff-r'urnentation Amplifier using 30P - AMPs and Derive the 10
expressién for voltage gain.

o~
6. (a) Expla;n IC 555 timer as a monostable multivibrator with neat waveforms 10
(b) D%lgn a +9V regulator using LM723 for current limit of 100mA. 10
7. Write short notes on (any two): 20
S (a) PLL
i (b) Inverting schmitt trigger
(c) D/A converter using R 2P resistor.

N
e f

[
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