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56506 

                                                         (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.  

Q.1 (a) 
Evaluate dttte t






0

2 sin . 
(5) 

 (b) Find  edcba ,,,,  if )2()3()( 322223 exyyydxicyxbxyaxzf   is 

analytic. 

(5) 

 (c) Find half range sine series of   xxxxf 0),()( . (5) 

 (d) Find directional derivative of yzxxz 224  , at )1,2,1(   in direction 

of kji 22   . 

(5) 

Q.2 (a) Prove that rrnr nn )2(  . (6) 

 (b) Find Bilinear Transformation which maps the points 1,0,1z  onto 

the points 1,,1 iw  . 

(6) 

 (c) 
Find  i) 














232

2
1

ss

e
L

s

       ii) 





















4

4
log

2
1

s

s
L   . 

(8) 

Q.3 (a) Use Gauss’s Divergence Theorem to evaluate  
s

dsFN.  where 

kzjyxiF 2224    and s is region bounded by 4,0,422  zzyx . 

(6) 
 

 (b) 
Find Laplace Transform of duueue

t

ut




0

32 4cos  . 
(6) 

  

(c) Obtain Fourier series of 



















xx

xx
xf

0
2

0
2)(         . 

Hence deduce 
444

4

5

1

3

1

1

1

96


 

(8) 
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Q.4 (a) 
Show that set of functions  












xxx 3sin
,

2sin
,

sin
 form an 

orthonormal set in   , . 

(6) 

 (b) Find orthogonal trajectories of the family of curves cxyye x cos . (6) 

 (c) Prove that kxzyjyzyxizxyF )6()26()26( 22232   is irrotational. 

Find scalar potential of F . Hence find the work done of moving 

particle from )2,0,1(  to )1,1,0( . 

 

(8) 

Q.5 (a) 
Find Fourier Integral representation for










10

11
)(

2

x

xx
xf   . 

(6) 

 (b) 
Solve using Laplace Transform tety

dt

dy

dt

yd  2
2

2

 given 4)0( y and 

2)0(' y . 

(6) 

 (c) Verify Green’s Theorem for jxyixF  2  and c  is triangle having 

vertices )2,0(A , )0,2(B , )2,4(C . 

 
(8) 

Q.6 (a) 
Using Convolution theorem, find Inverse Laplace of

22 )4( s

s
. 

(6) 
 

 (b) 
Prove that 







 



x

x

x
x

xx
xJ cos

)3(
sin

32
)(

2

2

2
5


. 

(6) 

 (c) Find Fourier series for  2)()( xxf    in  20  x  . Hence deduce 

that 
222

2

5

1

3

1

1

1

8


 

(8) 
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[Time: 3 Hours] [ Marks:80] 

Please check whether you have got the right question paper. 

N.B: 1.  Question one is compulsory. 

2. Answer any three questions from the remaining five. 

3. Assume suitable data if required. 

 

1.  Answer all the questions  

 a) Find Rl and R2 in the following circuit. 05 

  

 

 

    

 b) Find h parameters for the following 2-port network. 05 

  

 

 

 c) The poles of a driving point impedance function are at 0, -5, and zero at -2, find the function if  

Z(-3) = 1/6 and synthesize the same in cauer-I form. 

05 

    

 d) Draw the graph of the following network and obtain incidence matrix. 

 

05 

    

2. a) For the circuit shown below, find the current through 3 ohms resistor, using superposition 

theorem. 

10 
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 b) In the following series RC circuit the switch is closed at t=0, find the expression for the current 

through the capacitor and sketch i(t) versus t. 

05 

  

 

 

 c) Find the driving point impedance for the following network. 05 

  

 

 

    

3. a) Find the ABCD parameters for the following 2-port network 10 

  

 

 

 b) Check whether the following functions are Hurwitz 05 

  i) F(S) = S5+4S3+2S 

ii) F(S) = S5+2S4+5S3+10S2+4S+8 

 

 c) The graph of a network is given below. Obtain the tieset matrix. 

 

05 

    

4. a) Synthesize the following driving point impedance function in Cauer-I and Foster-I forms. 

Z(s) = (S2 + 2) (S2 + 6)/3S (S2 + 5) 

10 

 b) Obtain h parameters in terms of z parameters. 05 

 c) State and prove initial value theorem. 05 
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5. a) For the following network obtain the KVL equilibrium equation in matrix form using the concept 

of graph theory and hence find the link currents. 

10 

  

 

 

 b) Find I2(S) for the following transformed circuit and hence find i2 (t) using Inverse Laplace 

Transform. 

 

05 

 c) Test whether the following function is a Positive Real function. 

          F(s) = (S4+14S2+45) / (S3+7S) 

05 

    

6. a) In the circuit given below, the switch S1 is opened and the switch S2 is closed at t=0. The switch S1 

was closed for a long time before it is opened. Find the current i2(t) 

10 

  

 

 

 b) For the following ladder network find V2 / V1, I1 / V1 and V2 / I1 10 

  

  

 

    

************* 
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80 
 

 

 

 

 

Instructions – i) Questions 1 is Compulsory 

ii) Out of remaining questions attempt any three questions 

Iii) Assume suitable additional data if required. 

iv) Figures in the bracket to the right hand side indicate full marks.  

 

 

Q.1  Solve any five   

 a) Describe how Q Meter is used for measurement of low impedance.  (04) 

 b)   Explain various criteria for selection of transducers. (04) 

 c) Give basic block diagram of telemetry system and explain each component. 

 

(04) 

 d) Find transfer function for following system 

 

(04) 

 e) Explain concept of stability, absolute stability and conditional stability. (04) 

 f) Draw polar plot of  

𝐺(𝑠)𝐻(𝑠) =
14

𝑠(𝑠 + 1)(𝑠 + 2)
 

(04) 

Q.2       a) 1)Find C(s)/R(s) using Mason’s gain formula 

 

 

(10) 

  2) A unity feedback system has 

 𝐺(𝑠) =
𝐾

𝑆(𝑠+2)(1+0.5𝑆)
. Find steady state error if r(t)=3t and K=4.Also 

calculate K for ess=0.4. 

 

(05) 
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Q.2     b) What are the various sources of errors in Q meter? (05) 

Q.3      a) A unity feedback system has 

𝐺(𝑆) =
𝐾

𝑆(𝑆 + 1)(𝑆 + 2)(𝑆 + 4)
 

 

Find the following using Routh –Hurwitz’s criterion 

1) the range of K for stability 

2)The value of K for marginal stability 

 

(10) 

Q.3       b) Explain with neat diagram principle of operation of LVDT. An LVDT 

produces output of 5V; when the core displacement is 20mm from zero 

postion.Calculate core displacement when the output is 2.5V. 

(10) 

Q.4       a) Draw the Bode Plot for a system having 

G(s) H(s) = 100/s(s+1)(s+2) 

Find- 

(a) Gain Margin 

(b) Phase Margin 

(c) Gain Crossover freq. 

(d) Phase crossover freq. 

(15) 

Q.4     b) Derive expression for inductance measurement using Hey Bridge. (05) 

Q.5       a) Sketch root locus for the following transfer function 

𝐺(𝑆)𝐻(𝑠) =
𝐾

𝑆(𝑆 + 4)(𝑆 + 6)
 

(10) 

Q.5     b) Explain Kelvin’s double bridge and its application in low resistance 

measurement and derive expression for unknown resistance. 

(10) 

Q.6       a) Find C(s)/R(s) for the given system 

 
 

(10) 

Q.6     b) 1) Define accuracy, precision and sensitivity with the help of examples. (05) 

  2) Draw generalized block diagram of data acquisition system and explain 

the blocks. 

(05) 
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