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Paper / Subject Code: 49602 / APPLIED MATHEMATICS-Ill 

Q.P. Code : 37077 

( 3 Hours) 	 I Total marks : 80 

Note 

(,) 	I a) 

b) 

c) 

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

Find the Laplace transform of sinks t. 

Find an analytic function whose imaginary part is 
e' (y cos y — xsin y). 

Find the Fourier series for f (x) = 1 — x 2  in (-1,1). 

05 

05 

05 

d) Evaluate j'e, P • rlf where P = 2x 	+ (x2 — 	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 2ir to represent sin x in 0 < x < 7r. 06 

b) Find a, b, c if P = (axy + bz3) i + (3x 2 	cz) j + (3xz2  — y) k 
is irrotational. 

06 

c) Find the image of the circle 121 = k where k is real under the bilinear 08 
5-42 

transformation w = —. 4z-3  

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

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

06 

(s+2)2  
(s 2 +4.5+13)2.  

c) Obtain the complex form of Fourier series for f (x) = ex in  EL, 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  in"(x) = (n2  — n — x 2)./pi(x) + x 	(x); 
n = 0, 1, 2, 	 

06 
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Paper / Subject Code: 49602 / 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 e(x) ki(x). 06 

h) v = ex sin y , show that 17 is harmonic and find the corresponding 
analytic function. 

06 

c) Find the Fourier series for 

f (x) = 
f (x) in (0, 27r), 

x' 	0 < x < 17 
2ar — X, 	77 < X < 2rr 

08 

Hence, deduce that 
Tem 
96 	0 — + 34 	54  

 + — + 	 

Q.6 a)  Show that the set of functions cos nx, 	n = 1, 2,3, ..... is orthogonal 
on (0, 270. 

06 

b)  
Using Green's theorem evaluate fc  F • a where C is the curve 06 

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

F= (2x 2  y + 3z 2) + (x 2  + 4yz) j + (2y2  + 6x4 k. 

c)  Use Laplace transform to solve 08 

2  y 	ydy 
„ + 4— + 8y = 1 with y(0) = 0,y'(0) = 1. t. 	dr 

********s  
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3°/5115 
Paper / Subject Code: 49605 / CIRCUITS AND TRANSMISSION LINES 

Time: 3 Hours 	 Total Marks: 80 

N.B. 

I) Question No. I is Compulsory 

2) Out of remaining questions, attempt any three 

3) Assume suitable data if required 

4) Figures to the right indicate full marks 

1 (A) 	Draw equivalent circuit for given magnetically coupled circuit. 	 05 

50 LO°  V 
5 

(B) 
	

dlIn the network shown in Fig.. at t = 0. switch is opened. Calculate v, i at t = 05  

0+. 

v(t) 

1A 100 fl 

(C) The Z parameters of a 2 port network are, Z11  = 20 n, Zu  = 30 n, Z12 = 4, = 	05 

10n. Find Y parameters. 

(D) Two two port networks are connected in parallel. Prove that the sum of the 	05 

corresponding individual parameters is equal to the overall y parameters. 
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Paper I Subject Code: 496051 CIRCUITS AND TRANSMISSION LINES 

2 (A) 	The network of Fig. is under steady state with switch at position I. At t = 0, 	le 

switch is moved to position 2. Find i (t). 

1 

511 V 

(B) The Z-parameters of a two port are : Zu  = 20 a Zi2 = 41 =  10 II, 	30 o. 

Find equivalent 1-network. 

z 

V, 

fri 

3  (A) 	Determine Thevenin's equivalent network for the Fig. shown. 	 10 

NI mil 

IA 

	

(1l) 	The parameters of a transmission lines are R = 65.0./km, L=1.6m1I/km, G = 2.25 10 

inmholtm. C=0. I plikm. Find 

ij Characteristic Impedance 
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Paper / Subject Code: 49605 / CIRCUITS AND TRANSMISSION LINES 

ii) Propagation Constant 

iii) Attenuation Constant 

iv) Phase Constant 	at I kHz 

	

4 (A) 	Determine whether following functions are positive real 	 10 

s4  + 20 + 3S2  + 1  
4 + S3  + 3S2  + 25 + 1 

52  + 2s 
ii) 	+ 1 

	

(B) 
	

In the network of Fig. find V,. 
	 10 

/o° v 211 Vo 

.5 (A) 	Find Y-parameters for the network shown in Fig 	 10 

2 

Realize the following functions in Foster I and Foster II form 

4 (s + 1) (s + 3) 
F (s) 	= (s + 2) (s + 6) 

10 
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Paper / Subject Code: 49605 / CIRCUITS AND TRANSMISSION LINES 

	

6 (A) 	A transmission line has a characteristics impedance of 50 ohm and terminate 	10 

in a load Z1= 25 j50 ohm. Use smith chart and Find VSWR and Reflection 

coefficient at the load. 

	

(B) 	The switch in Fig. is open for a long time and closes at t = 0. Determine i (t) 	10 

for t > 0. 

24 :1 V 
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Paper / Subject Code: 49602 / APPLIED MATHEMATICS-III 

Q.P. Code : 37077 

( 3 Hours) 	 [ Total marks : 80 

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

Q. I 	a) Find the Laplace transform of sinhst. 	 05 

b) Find an analytic function whose imaginary part, is 
e-x (y cos y — xsin y). 

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

Evaluate fc  P • di; where P = 2x i (x2 — y) j + 2z k from 
0(0, 0, 0) to P(3, 1, 2) along the line OP. 

Find a cosine series of period 2n.  to represent sin x in 0 < x 

Find a, b, c if F = (axy + bz3) + (3x2  ca) j + (3xz2 	k 
is irrotational. 

c) 	Find the image of the circle 1z1 = k where k is real under the bilinear 
transformation w = 

5-14z 
 
4Z-3 

Q. 3  a) Prove that Ji.(x) = tan x • J i(x). 	 06 
2 	 2 

b) Find the inverse Laplace transform of the following function by 	 06 
convolution theorem 

(v+2)2  
(s21-4s+8)2.  

a) Obtain the complex fonn of Fourier series for f(x) = e" in (-41) 	08 
where a is not an integer. 

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

b) Prove that 	 06 
x2  in"(x) = (n2  — n — x 2)4(x) x fn+i  (x); 
n = 0, 1, 2, 	 
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Q.2 a) 

b) 

05 

05 

05 

06 

06 

08 

Q.4 a) 
06 
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Paper / Subject Code: 49602 / APPLIED MATHEMATICS-III 

Q 5  

Q. 6 

c) 
(i)  

(ii)  

a)  

b)  

c)  

a) 

I') 
 

c) 

Q.P. Code 

Find the Laplace transform of sinhat sin at. 

Find the Laplace transform of to-4` sin 3t. 

Prove that J2(x) = 	ja'Cr) 06. 

: 37077 

04 

04 

06 

08 

06 

06 

08 

r e (x) 

If v = ex sin y , show that v is harmonic and find the corresponding 
analytic function. 

Find the Fourier series for f (x) in (0,27r), 

I(x)=(x 	
0 	x < 71 

2rr — x, 	rt <xG arr 
Hence, deduce that 
ell, 
—=—+—+—+ 	 ,60 	3 4 	5 4 

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

Using Green's theorem evaluate fc  F • dr where C.  is the curve 
enclosing the region bounded by y2  = 4ax, x = a in the plane z = 0 
and 

(2x2y + 3z2) i + (x2  + 4yz)j + (2y2  + 6xz) k. 

Ilse Laplace transform to.solve 

2  y d 	dy 
+ 4— + 8y = 1 with y(0) = 0, y'(0) = 1. dt 2 	dt 
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