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Paper / Subject Code: 49602 / APPLIED MATHEMATICS-Ill 

Q.P. Code : 37077 

12116 \ 1) 

Note 

( 3 Hours) 	 I Total marks : 80 

I) Question number 1 is compulsory. 
2) Attempt any three questions from the remaining five questions. 
3) Figures to the right indicate full marks. 

Q.1 a) Find the Laplace transform of sinhs  t. 05 

b) Find an analytic function whose imaginary part is 05 
(y cos y 	xsin y). 

c) Find the Fourier series for f (x) = 1 — x2  in (-1, 1). 05 

d) Evaluate fc  P • di-  where P = 2x 	(xz — y)j + 2z k from 05 

0(0, 0,0) to P(3,1, 2) along the line OP. 

Q.2 a) Find a cosine series of period 27r to represent sin x in 0 < x < Jr. 06 

b) Find a, b, c irP = (axy + be) i + (3x2  — cz) j + (3xz 2 	y) k 
is irrotational. 

06 

c) Find the image of the circle IzI = k where k is real under the bilinear 
5-4z 

 transformation w = 

08 

4z-3 

Q. 3 a) Prove that J1(x) = tan x • J 2 (X). 06 
2 

b) Find the inverse Laplace transform of the following function by 
convolution theorem 

06 

(5+2)2  
(s2+45+8)2 ' 

c) Obtain the complex form of Fourier series for f (x) = e" in (-1, 1) 
where a is not an integer. 

08 

Q.4 a)  Find the angle between the normals to the surface xy = z2  at the points 06 
(1, 4, 2) and (-3, —3, 3). 

b)  Prove that 
x2  j„"(x) = (ri.2  — n — x2)17/(x) 	xin+i(X); 

06 

= 0, 1,2, 
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Paper / Subject Code: 496021 APPLIED MATHEMATICS-Ill 

c) 

Q.P. Code : 37077 

(I) Find the Laplace transform of sinhat sin at. 04 

(ii) Find the Laplace transform of to-4t  sin 3t. 04 

Q. 5 a) 
Prove that J2  (x) = r o(x) 1°1(x) 06 

6/ If v = C r sin y , show that v is harmonic and find the corresponding 
analytic function. 

06 

c) Find the Fourier series for 
gx) 

f (x) in (0, 2a), 
( x, 	 x 2ir_ x, 	ir0 	x 	a2n.  

08 

Hence. deduce that 
4     
= + 34 +54+ 	

 96 	14    

0. 6 a) Show that the set of functions cos nx, 	n = 1, 2, 3, ..... is orthogonal 
on (0, 2n). 

06 

6) 
t :sing Green's theorem evaluate fc  F.  • di.  where C is the curve 06 

enclosing the region bounded by y2 
= 4ax, x = a in the plane z = 0 

and 

FP_ (2x 2  y + 3z 2 ) 	+ (x 2  + 4yz) j + (2y2  + 6xz) k. 

c) Use Laplace transform to solve 08 

dry + 4 
dy 

 + 8y = 1 with y(0) = 0, yl(0) = 1. ar 

* 3* sstst  
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Paper / Subject Code: 49405 / ELECTRICAL NETWORKS 

Time: 3 Hours 	 [Total Marks-80( 

N.B. 1. Question 1 is compulsory. 

2. Solve any three questions from remaining five. 

3. Assume suitable data if necessary. 

4. Figures to the right indicate full marks. 

Q. I) 	a. Explain Reciprocity theorem with example. 	 5 

b. Derive Unit impulse response of RC series circuit. 	 5 

c. Test whether P(s)= S4+352+5 is Hurwitz. 	 5 

d. Derive condition of symmetry for ABCD parameter. 	 5 

Q.2) 	a. For oriented graph shown in fig (I), Obtain incidence matrix, fundamental tieset 	10 

and fundamental cutset matrix. 

(8) 

5 
Fig. (1) 

b. For network shown in fig. (2), determine voltage Vi using Nodal analysis. 	 10 

50 0 

5A 0.01Vi 

Fig (2) 
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Paper/ Subject Code: 49405 / ELECTRICAL NETWORKS 

Q.3) 	a. In network shown in fig. (3), the switch is changed from position Ito the position 2 	10 

at t-0, steady state condition having reached before switching. Find the values of I 

dildt and d2i/dt2. 

20 n 

t= 

30 V 

too 
;It) 

 

  

rig. 13) 

b. In network shown in fig. (4). a steady state condition is achieved with switch open. 	10 

At t=0 switch is closed. Find Va(t). 

100 

	

—AAAr 	 

    

3V 

   

   

Q. 4) 	a. In network shown in fig. (5), the switch is moved from a to bat t=0. Using Laplace 	10 
transform method. Determine i(t) and v(t). 

Fig (5) 

v(t) 

72797 	 Page 2 of 3 

E3A1.11C I I 30975C09AEEDI li67A529A136 



Paper / Subject Code: 49405 / ELECTRICAL NETWORKS 

b. Find the value of load impedance for maximum power transfer in the network 	10 

shown in fig. (6). Also find value of maximum power. 

(6) 

Q. 5) a. Determine voltage transfer function vgv, for network shown in fig. (7) 

- 	s 

10 

r 4 

V 	
IF 

. 
IF 	

M 	
VI 

0• 

b. The pole zero diagram of the driving point impedance function and network are 10 

shown in fig. (8). At DC, the input impedance is resistive and equal to 2 Q. 
Determine values of R, L and C. 

I 
Fbl Tvc, _ 

I 	isit 0,_ 

Q. 6) a. 

(4) 

Obtain Z and Y parameters for the network shown in fig. (9). 10 

O 

V. 	 l0 12 0 	It. 	Vs 

lc On 

- 0 

b. Determine the Foster form of realization of the RC impedance function 10 

(s + 1)(s + 3) 
Z(s) — 

s(s + 2)(s + 4) 

********************** 
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