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Q. P. Code: 24392 

(3 Hours) 	 [Total Marks: 80] 

N.B. : 1) Question No. 1 is Compulsory. 

2) Answer any THREE questions from Q.2 to Q.6. 

3) Figures to the right indicate full marks. 

01. a) Evaluate the Laplace transform of sinh(L 	
2

)sin(-\113-1t) 
	

[5] 

b) Determine the constants a,b,c,d so that the function / (z) = x2  + cay + 	+ 	+ 	+ y2 ) 

is analytic. 

4 c) Find a unit normal to the surface xy3 z
2 
 = 	at the point (-1,-1, 2). 

d) Obtain half range sine series for f (x)= x, 	0 <x <2 . 

[5] 

[51 

[5] 

Q2. a) If u = e2'(x cos 2y — y sin 2y) then find analytic function _f(z)by Milne Thomson Method 	[6] 

b) Find the Fourier series for f (x) =9 — x2  , —3 5_ x 3 	 [6] 

c) Find the Laplace transform of the following 

[sink 2/1 
L[tV1 + sin t] 	 ii) L 	 [8) 

Q 3. a) Prove that 4 	\I 2  (x) = — sin x 	 [6] 
gx 

(s + 2)2  
b) Evaluate inverse Laplace transform using Convolution Theorem L • [6] 

(s2  4s + 8)2  

c) Show that F = ye cos z r +xe cos z f —e" sin z k is irrotational vector field. Find 0 if • 

F = v0 and also evaluate f T. dF along a curve joining the points P(0,0,0) and Q(-1,2, ). 	[8] 

Q 4 a) Find the Fourier transform of f (I) = e 	 [6] 

b) Show that the function f;(x)=.1, J2.  (x) = x are orthogonal on (-1,1) and determine the 

constant A & B so that functions J;(x)= 1+ Ax + Bx 2  is orthogonal to both /1 (x) and 

v) on that interval. 	 [6] 
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[8) 

[6] 

[61 

Q. P. Code: 24392 

c) Find bilinear transformation which maps the points z=1, i,-1 onto the points w=i, 0,-i hence 

find the image of 1z1 < I on to w plane find invariant points of this transformation 

Q 5 a) solve Using the Laplace transform the following system of equations 

dX dY 
= 2X — 3Y.—=Y- 2X   where X(0) = 8. Y(0) 3. 

d! 	 clr 

b) Find Complex form of the Fourier series for f (x) = c in —77-  < x < ,z where 'a is a 

real constant. Hence deduce that 	
7 	

(—I)
_,--_ 

asinh (17 	„_ 4. n-  -1- (1 

c) Verify Green's Theorem in the plane for f (3x 2  —Sy' ) 	+ (4 • — oxv )(ft where C is 

the boundary of the region defined by v = x 2  and y 'ix . 

Q6. a) Prove that .1:;(x) = ,L,_ 2 (x)-2J,,(x)+ 

b) Find the map of the line x-y=1 by transformation w = 1 

c) Evaluate ff 	s where F=4x / —: 	.2 	
where S is the region bounded by 

x-  + 1) 2  = 4 , ::= 0 , z = 3 using Gauss divergence theorem . 	 181 

* * * * * * * * * * * ** * 
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C4,011c., 	_ 	- 	c 

Q.P. Code: 25073 

Time: 3 Hours 
N.B.: (1) 	Question No. 1 is compulsory. 

(2) Solve any three questions from the remaining five questions. 

(3) Figures to the right indicate full marks. 

(4) Assume suitable data if necessary and mention the same in answer sheet. 

Q.1 	Attempt any 5 questions 	 [20] 

(a) Explain various types of capacitors. 
(b) Why should collector resistor 12c be as large as possible in the design of CE 

amplifier? 
(c) Explain Zener as voltage regulator. 
(d) State and explain Miller's Theorem. 
(e) Draw and explain small signal model of a diode. 

(f) Explain the hybrid pi model of BJT. 

Q.2 (a) Explain the fabrication steps of passive elements. 	 1 51 

(b) Explain concept of zero temperature drift in JFET. 	 1 51 

(c) Design an L section LC filter with full wave rectifier to meet the following 	[101 

specifications: The DC output voltage ri pe  = 220 V deliver r, = (70 ± 20) mA to 

the resistive load and the required ripple factor is 0.04. 

Q.3 (a) Draw small signal hybrid parameter equivalent circuit for CE amplifier and define 	[101 

the same. What are the advantages of h parameters? 
(b) Determine IDO, VGSQ, VDSQ if loss = 9 mA and Vp = -3 V for the circuit given 	[10] 

in Fig. 3(b). 

‘./ 

Fig. 3(b) 

Q.4 (a) Design the resistors of a single stage CS amplifier for audio frequency with 	[10] 

BFW11 with 	= (3 .3 ± 0 .6) mA and IA, I = 12 . 

(b) For the circuit shown below in Fig.4(b), the transistor parameters are 	VBE 	[10] 

(00= 0.7 V, [3 = 200 and VA = Co. 

i) Derive the expression for lower cut-off frequency (or time constant) due to 
input coupling capacitor. 

ii) Determine lower cut-off frequency and midband voltage gain. 

TURN OVER 
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Q.P. Code: 25073 

l.o V 

k2ok 	1-1< 

olk 
h 

01k 

  

Fig. 4(b) 

Q.5 (a) For the circuit using JFET as shown in Fig. 5(a), if loss = 6 mA, Vp= 26 V, rd= 	1101 
00, Cgd= 4 pF, Cgs 6 pF, Cam= 1 pF, Determine i) VGSQ, ii)/DQ, iii) gmo, and iv) 
gm. 

Fig. 5(a) 
(b) For the circuit shown below in Fig. 5(b), the transistor parameters are 

(on) = 0.7 V, /3 = 100 and VA = co. Determine Zr, Z, and A r. 
VSE [10] 
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Fig. 5(b) 

Q.6 	Short notes on: (Attempt any four) 
(a) High frequency It equivalent model of common emitter BJT. 
(b) Stability factors of various biasing techniques of BJT. 
(c) Comparison of BJT CE and JFET CS amplifier. 
(d) Different types of filters. 
(e) JFET parameters. 

[20] 
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06v. 	sE 	 \r\o`\ce__ 	0112_ i1(<+ 

n 	Q.P. Code: 27581 

N.B.: 	1. Question No. 1 is compulsory. 
2. Attempt any three questions out of remaining five questions. 

3. Figures to the right indicate full marks. 

4. Assume suitable data if required and mention it in answer sheet. 

01. Solve following 

a) Explain the following decimals in gray code form 

1. (42)io 	2. (17)10 

h) Explain Mealy machine and Moore machine 

c) Design a full adder using 3:8 DeCoder 

d) Convert JK flip flop to T flip flop. 

Q2. a) Prove that NAND and NOR gates are Universal gates. 

b) Implement the following Boolean function using 8:1 multiplexer. 

F(A,B,C,D)=2M(0,1,4,5,6,8,10,12,13) 

(20 Marks) 

(10 Marks) 

(10 Marks) 

Q3. a) Explain the Johnson's Counter. Design for initial state 0110. From initial state explain and 

draw all possible states. 	 (10 Marks) 

b) Minimize the following expression using Quine Mc-cluskey technique. 

F(A,B,C,D)=2M(0,1,2,3,5,7,9,11) 	 (10 Marks) 

Q4. a) Design a 2 bit comparator and implement using logic gates 	 (10 Marks) 

b) Using Boolean Algebra Prove the following 

1. AB+BC+Ar C=AB+AC 

2. [(C+CD)(C+051[AB+ A B +(A XOR B)] =C 	 (10 Marks) 

05. a) Explain the working of 3 bit asynchronous counter with proper timing diagram 	(10 Marks) 

b) What is shift register? Explain any one type of shift register. Give its applications. (10 Marks) 

Q6. 	 (20 Marks) 

a) VHDL Code for Full Subtractor 

b) Explain CPLD and FPGA 

c) Explain SRAM and DRAM. 

d) Compare TTL and CMOS logic families 

****************** 
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C/t 
E C-eim 111 	C4-10 ‘c_12. gat),E ci 	— C 6\-1  

Q.P. Code : 24950 

[Time: 3 Hours] 	 Marks: 801 

N.B: 	1. Question No. I is compulsory. 
2. Attempt any three from remaining questions. 

1. 	a) Find voltages VI and V2 by nodal Analysis for the circuit given below. 	 5 

sA/ 

b) Find Z parameter of the following two port network. 

	0 

c) Synthesize in cauer 1, cauer II, Foster I and Foster II forms. 	 5 

Z(s)— (S 
+ 2) 

d) For the Network shown find ye/v. Also draw pole-zero plot. 	 5 

4-s 

S 

  

Vc 

 

Mr 

 

2. 	a) Find the current through 50 Resistor using superposition theorem. 	 10 

4') -BA 

•.). V .• /- 1'. 

S 

Turn Over 
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Q.P. Code : 24950 

2 

b) Draw the oriented graph for the following circuit and obtain its incidence matrix. 	5 

el 

\it 

c)  Find the condition for symmetry and Reciprocity in terms of Z parameter. 	 S 

3. a)  Realise Z(s) in foster I and foster II form. 	 10 
S(.52  +4) 

Z(s) = 
(S2 
 +l)(8

2 .4_ 9 .) 

b)  In the following series RC circuit switch is closed at t = 0. 5 
Find 1(1) and ve(t) for t > 0. 

Vc, 

5 

1^" 

10 V 

 

; 1, b) 

  

c) Test whether the given polynomial is Hurwitz 
i) S4 + 7S3  + 6S2  + 21S + 8 
ii) S5 + S3 + S 

4. a) Find ABCD parameters of the following Network, 	 10 

Turn Over 
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b) Test for positive Real function 

F(S)= 	S`+4 
 

(S3  +3,32  +3S +1) 

c) Find 12 using Mesh Analysis 

3 

Q,P. Code : 24950 

5 

j 

  

t 0-0 L.,(2) 
4- 

  

    

5. 	a) Obtain equilibrium equation using KVL in matrix form. Hence find link currents. 	10 

b) In the network given below the switch is closed for a long time and opened at t = 0 	5 

Find 401), 
(0)

—'  and —,- 
dl 	r

(0") 
•  

   

10.A 

Turn Over 
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Q.P. Code : 24950 

4 

c) The switch is closed at t = 0. Determine current i(t). assuming zero iniiia! tradition, 	5 using Laplace transform. 

o, as-  • 

(-E 

6. a) For the ladder Network shown below obtain VI/V2, V2/11. 	 10 

6e 

i 	
\ -- __1-1  Va. 2-2_ vb  

i 	 - -1,-- 

( 

lc ° 

 

b) Find Z parameters in terms of Y parameters. 

c) Obtain Tieset and f-eutset matrix for the following graph. 	 5 
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Q. P. Code: 22931 

(3 Hours) 	 [Total Marks : 80] 

N. B.: (1) 
(2)  
(3)  

Question No. 1 is compulsory. 
Attemt any three questions from remaining questions. 
Assume suitable data if necessary. 

1. (a)  Define static characteristics of an instrument. 4 

(b)  Compare open loop and closed loop control system with block diagram 4 

(c)  Derive an expression for the resistance using Wheastone bridge for balanced 
condition. 

4 

(d)  Compare analog and digital data acquisition system. 4 

(e)  Explain Hurwitz stability criterion. 4 

2. (a)  Mention the sources of error in Q meter. Explain how Q meter is used to measure 

the high impedance 

10 

(b)  A second order system is given by 10 

C(S) 	25  

R(S) S2 +5S+25 

Find delay time, rise time, peak time, peak overshoot, settling time. Also find 

expression for its output response. 

	

3. (a) 	The open loop transfer function of a unity feedback system is given by 	 10 

G(S) = 
S(S + 4)(S + 6) 

Sketch the Root locus of the system. 

	

(b) 	Draw the bode plot for the given transfer function with unity feedack 	 10 

G(S) = 
S(1 + 0.55)(1 + 0.15) 

Calculate gain margin, phase margin and comment on stability. 

TURN OVER 
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Q. P. Code: 22931 

5 4 	(a) I) Explain basic telemetry system 

II) Using Routh stability criterion determine the stability of the system whose 	5 
characteristic equation is 

S6  + 2.55  + 8S4  + 12S3  + 20S2  + 16S + 16 

(b) 	Explain the working principle of LVDT with neat diagram and explain advantages 10 
and disadvantages of LVDT 

5 	(a) 	Draw signal flow graph for the system shown below. Find overall transfer function 10 
C(S)/R(S) using Mason's gain formula. 

  

H 4 	 

 

   

   

     

(b) 	Define power and energy. Explain the working of Electrodynamometer wattmeter. 10 

6 	(a) I) Explain digital data acquisition system. 	 5 

II) Define the following parameters 	 5 
i. Transient response 
ii. Steady state response 
iii. define Type 0, Type 1, Type 2 system 

(b) I) Compare temperature transducer with respect to their characteristics and 	5 
measurement range. 

II) What are the advantages of polar plot. Draw the polar plot of the given transfer 	5 
function 

G (S) = 
(s + 2) 

Page 2 of 2 
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