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ET-102: MATHEMATICS — III 

Time : 3 hours 	 Maximum Marks : 70 

Note : Question No. 1 is compulsory. Attempt any other 
eight questions from Q.No. 2 to Q.No. 15. Use of 
calculator is allowed. 

1. Fill in the blanks. All questions are compulsory. 
7x2=14 

(a) The series 
1

+ —2 + —3 + ... is 	 
2 3 4 • 

(b) By D'Alembert's test if Eun  is a positive 

term series such that Lim un +1  = l, then 
n un 

the series diverges if 	 

(c) If f(x) is an odd function on (—it, it), then for 
Fourier Series an  = 	 

(d) If —dy + Py = Q, where P and Q are 
dx 

functions of x alone, then the Integrating 
Factor is 	 
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(e) For the differential equation 

d 4 	a4y = 0, dx  4 

the solution of the equation is 	 

(f) The Laplace transform of {eat, u(t - 2)} is 

(g) The poles of the function 	
(z + 2)are 

(z + 1)2  (z - 2) 

2. (a) Discuss the convergence or divergence of 
00 

the series  1 	
3 

n(4n2  -1) • 	 2 
n=1 

(b) Prove that the series 
1x3  + 1 x5 	1.3 x7  
2 3 	2.4 5 + 2.4.6 7 

is convergent when 0 < x 	1. 	 3 1-  

3. Find the Fourier series for 
0, for-x<-x<-0 

f(x) = 
for 0 x TE 

and prove that 
x2 

1+
32 

 + 52  +... = — . 3z 5, 	8 

4. Show that in the interval (0, 1) the Fourier series 
co 

cos TEX = 8-
4n2 -1 sin 2n7cx. 

TC E  
n=1 

2 

1 	1 
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5. (a) 	Discuss if f(z) = z z is analytic. 	 3 

(b) Find Taylor series of f(z)
1 

, about z = -1 

and z = 1. 

2x 

f6. Evaluate I = 
de  

a + b sin 
,a,breal, Ibl<lal. 

4 

0 

7. (a) Find the bilinear transformation that maps 
the points -i, 0, i into the points -1, i; 1. 

07 

f(b) Prove that 

_... 

x2 - x + 25n 
	 ux = 
x4  + 10x2  + 9 	12 

8. Solve the differential equation 

(D2  + 2)y = x3  + e-2x  + cos 3x , where D —> 
dx • 

9. If Pm(x) and Pn(x) are Legendre polynomials, 

then prove that . 
1 

f Pm(x) P (x) dx = 0, if m * n 

-1 
2  

(2n + 1) 
it m=n. .  

10. Solve the P.D.E. of 

( D2  - 6Dx  Dy  + 9 D2  )z = 12x2  + 36xy, X  

where DX  = 
a 

and Dy  = 
a

Fy  
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11. Let a rod of length 20 cm be initially at uniform 
temperature of 25°C. Suppose that at time t = 0 
the end x = 0 is cooled to 0°C while the end x = 20 
is heated to 60°C and both are thereafter 
maintained at those temperatures. Find the 
temperature distribution in the rod at any time t. 	7 

12. Using Convolution theorem evaluate 

16 	 
(s - 2) (s + 2)` 

n  I:   7 

13. Using Laplace Transform solve the differential 
equation 

y" +y = 2et, y(0) = 0, y'(0) = 2. 	 7 

14. Find the characteristic function, transfer 
function, frequency response function and 
characteristic roots of the equation (D3  + 1)x = f, 

where D - 
dx 

15. A series circuit in which both the charge and the 
current are initially zero contains the element 
L = 1 H, R = 1000 SI, C = 6.28 x 10-6  F. If a 
constant voltage E = 24 V is suddenly switched 
into the circuit, find the peak value of the 
resultant current. 
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