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[Time: Three Hours]

Please check whether you have got the right questlon' paper &
N.B: Question no. 1 is compulsory. _
2 Attempt any three of the remaining. N e o
3. Figures to the right indicate full marks AT

b) Find half-range sine series for f(x) =~ m (9 n') S 05

¢) Find the values of Z for which the followmg ﬁmetlon 1s not analytlct

Z=sin hu cos v +1 cos hu sinv. 0
d) Show that V [(E—ﬂ] = %- %?1 where a zs a constant Vef;tor. 05

a) Find the inverse Z- transform of F(z} -e———(z o (z_‘ 1 2zl <2:
b) Verify Laplace s equauon for u= (r 4 - ) cos 6 also ﬁnd x and f(z) 06

¢) Find the Fquuer serles for the permdu: functlon : s "ﬁ -:.,:
~r —m<x<0 BEE RSyt L

L HLEST
«f(x) at x—() and hence, deduce that
3 a)Fmd ; W] usmg convolutlon theorem. 06
b) ‘Show that th :set of functlons sin’X; sin 2x , sin 3X, =-==----mm-em- is orthogonal on the 06
\mterval [0 fr] ‘ &g

08

6DF82C5E0ADA74A0273ED7F918EAB9S53

Markss"l s

2) Find the Laplace transform of e ~* sinh t sin;itf.: }' g LR, " 05 ;
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Q.4

Q.5 2

Q.6

asinpt, 0<t< -

Find Laplace transform of f(t) = "
0, ; il s ?

and f(t) = f(t + 5‘-

Show that F = (y?-z>+3yz-2x)i + (3xz+2xy)j + (3xy-2xz+22)k is both solenmdal* and.:-
irrotational. ;

Find half range cosine series for f(x) =x, O<x%2 : Sy
4 o
Hence deduce that :—o— +—-+—-+ +—-——7-—- Lo Ul SE,

Show that [ (Vr™).ds =n(n+ l)f ffv r“’zdv ﬁsing Gauss’s Dlvmec“ﬂleorem

Find the Z-transform of {.k2 ”“"} k 2 0

s +Zs+3 Sf* ] “ : ;
(32+25+2)(s_27!r2$+5) ettt

(i) Find L™ 08

S +a2 " ;..Ii': 4
(ii) Find L™ [ v’ﬁ?] S
Use Laplace tranSfonn to solve :. .: S ' 06
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(3 Hours)

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

(a) Convert (1473.45)0 into octal, binary and hexadeg}iﬁ O
(b) Add (57)10 and (26)10 in BCD. -

(c) Prove OR-AND configuration is equivalent to NOR—NOR confi figur,
(d) Subtract using 1’s and 2’s complement method (151w (Zl)m
(e) Encode the data bits 010 1into a seven bit even paﬂty Hammmg code
(f) Prove NAND as universal gate. e . ;
(g) Define a redundant group.

2 (a) Given the logic expression: _
AB+AC+C+AD+A§C+ABC
1. Expressin standard SOF‘ ; &
2. Draw the K-map for the equation : !
3. Minimize and reahse usmg NAND gates onlv_

(b) Design 2-bit magmtu&e cemparator (10)

3 (a) Design a logic circunt to convert BCD to Grav code (10)

(b) Implement 3. full adder usmg demultiplexer ol (10)

4 (a) Compare\ fferent IOEIC famlltes W|th respect to fan in fan out speed

propogatfon délav and power dlssu:atlon, o N (5)
o A ey (5)

(10)

(10)

(10)

(20)

(e) Ring Counter
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. Question No.1is compulsory.

2 Solve any three questions out of remaining five questions.

2 Allquestions carry equal marks as indicated by figures to the right.

& Assume appropriate datawheneverrequired. State all assumptions deértv.

L 1 & Use mathematical induction to show that - ' (05M)
1+2+3...+n=n (n+1)/2 for all natural numbervalues of n.
=) Draw Hasse Diagram for following relation, what the diagramis called as? Justify.
Let A={a,b,c,d,e}and
R={(a,a),(b,b),(c,c),(d,d),(e.e),(a,b),(b,c)(c,d),(de),(a,c)(ad)(ae)bd)be),lce)} (05Mm)
¢} Let the universal set U=(1,2,3,...,10} > ; : :
Let A=(2,4,7,9} B=(1,4,6,7,10} and C={3,5,7,9} «
Find 1) AUB 2)A(1B3) B/ \C4) (A[B)UCS)(BUC) C | (05M)

d) ConsidersetG = {1,2,3,4,5,6} under multiplication module 7 SN 3 (05 M)
I.  Find the multiplication table of the above.
Il.  Prove thatitis a cyclicgroup

Q.2 a) Test whether the following function is one-to-one, onto or both. (04Mm)

f: Z2Z, f(x)=x*+x+1
b) Define IsomorphicGraphs. Find if the following two graphs are isomorphic. If yes give their one-to-

one correspondence. (08 M)
A B
C
E
G

0 Provethat setG = {0,1,2,3,4,5} is a finite abelian group of order 6 with respect to addition
-~ modulo6. : (08m)

Q.3 a) Explain Extended Pigeonhole Principle. How many friends must you have to guarantee that at least

five ofthem will have birthdéys inthe same month. (04 M)

1 [TURN OVER
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b) Show that the (3,6) encoding function e:B*-> B defined by

e(000)=000000 €(001)=000110
€(010)=010010 €(011)=010100
€(100)=100101 e(101)=100011

e(110)=110111 €(111)=110001 is a group code.

c) Let the functions f,g, and h defined as follows:
f:R2R, f(x)=2x+3
g: R2R, g(x)=3x+4
h: R=R, h(x)=4x
Find gof, fog, foh, , gofoh

QP CODE : 40418

(08 M)

(08 M)

Q.4a) DefineRonZas aRbiff (a-b) is anon-negative eveninteger. Checkif Ris apartially ordered relation.

(04 M)
b) Find Minimum spanning tree for the following graph using Prim’s Algorithm. (08 M)
c) Solve ar-a.1-6a, =-30given ac= 20, a;=-5 (08 M)
Q.5a) Find th_egenerating function for the following finite sequences (04Mm)
i):2,222,225 11,111,111
b) i) Determine Hamiltonian Cycle and path in graph shown in (a) (08 M)

i) Determine Euler Cycle and path in graph shown in (b)

'
d - r
I
e £
(a) (b)
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principle of inclusion and exclusion forthree sets. A software company is Iodkin"g toexpand,anda
is hired to help them find the necessary talent. The programmers must know the computer
ages Javaand Python. The firm receives 87 applications. Luckily, 75 applicatlons mduieknowlecbe

=ast one of the languages. As it comes to pass, 48applicants know Pythnn whtch is ageodstart, ,
sur 31applicants do not know Java. How many people know both Iangu_ages? Just!fy your an_swerwith' .

spropriate Venn diagram. e e - (o8m)
Prove pA(qVr) and (pAq)V(pAr) are logically equlvalent , ‘ ‘ 2 (O?IM)
Let H= S5 _ :
1 0 0
0 1 1
1 1 1
1 0 0
0 1 0
0 0 1
Be a parity check matrix. bet'ermine the gfoup-mde e;.B’—Z; B® | | (08 M)

c) Let G be asetof rational numbers other than 1. Let * be an operataon on G defined by a*b=a+b-ab
foralla,b €G. Prove that {G ") is agroup LIV K - _ (08 M)
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N.B. : 1. Question ONE is compulsory
2. Solve any THREE out of remaining questions
3. Draw neat and clean diagrams

4. Assume suitable data if required.

Q. 1. A. Find the mathematical expression of FM signal 5

B. With neat diagram explain Zero-Crossing Detector 5
C. A public address system is connected to a microphone that has a maximum

output voltage of 10mV. The microphone is connected to a 10 watt audio amplifier

system that is driving an 8 Ohm speaker. The voltage amplifier is a noninverting

op-amp circuit. Calculate the maximum voltage gain for the voltage amplifier stage

and determine the resistor values to obtain the desired gain. Assume the power

amplifier stage has a voltage gain is 1. 5
D. Explain lock range and capture range. 5

Q.2 A. Sketch a block representation for an n-channel JFET, showing bias voltages,
depletion regions, and current directions. Label the device terminals and explain its
operation. Explain the effect of increasing levels of negative gate-source voltage.
Also sketch a typical drain characteristics for VGS=0 for an n-channel JFET.
Explain the shape of the characteristic, identify the regions, and indicate the
important current and voltage levels. 10
B. List down various parameters of Opamp along with their typical values for IC741.

Also explain what the significance of CMRR and Slew Rate is? 10

Q.3  A. Explain how operational amplifier can be used for taking summation of three signals. 5

B. Explain fly wheel effect in Class C amplifier. 5
C. Explain Nyquist criteria. 5
D. Determine the magnitude of gm for a JFET with Ipss = 8 mA and Vep=—4 V at

dc bias points Vgs= —0.5 V and also at Vgs=—-2.5 V. 5

F765B4AF9629D2B23406B13A0EB7B954




Q.4

Q.6

Q.P. Code: 23887

A. What is DSBSC wave? Explain its generation using balanced modulator. 10
B. Explain the use of PLL as FM detector. 10

A. Explain super heterodyne receiver in detail along with the waveforms at each stage. 10

B. What do you understand by signal multiplexing? Explain TDM and FDM with suitable

examples. 10
A. Write short note on generation of FM by Armstrong method. 5
B. Mention important specifications of ADC and DAC required for communication. 5
C. Explain in detail what is meant by quantization noise. S

D. Compare n-channel and p-channel JFET with respect to their device features and

voltage-current characteristics. 5
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