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ET-102 : MATHEMATICS - III 

Time : 3 hours 	 Maximum Marks : 70 

Note : Attempt any ten questions. Use of scientific 
calculator is allowed. 

1. Show that the sequence < xn  > given by 

xn  = 1 + 1 
 + 1 

 + — 	— n E N, is convergent. g_ a + 1 A.' 

2. Test the convergence of the series 
1 	1 	1 	1 — – 	+ 	– ---- + ... for all p > O. 	 7 

1P 2P 	3P 4P 

3. Find the Fourier series for the function ftx) = x I 
of period 27c. Also compute the values of the series 
at x = 0 and x = – 5E. 	 7 

4. Test the convergence of the series 
nn xn 	

> 0). 	 7 
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5. (a) Find the Inverse Laplace Transform of 
s – 1 

(s + 3) (s2  + 2s + 2) • 

(b) If L represents Laplace Transform and if 

F(t – a), t > a 
{F(t)} = f(s), and G(t) = 

0, 	t < a 

then show that et [G(t)] = 
as f(s). 
	4+3 

6. Using Laplace Transforms, solve the differential 

equation d2y — t— 
dt 

 + y =1, 
dt 2 	dt 

given that y(0) = 1, y'(0) = 2. 	 7 

7. If the population of a country doubles in 50 years, 
in how many years will it triple under the 

assumption that the rate of increase is 

proportional to the number of inhabitants ? 	7 

8. (a) 	Solve : 

xlogx—
dy +y= 2 logx 
dx 

Find a particular integral of the differential 

equation (D4  + D2  + 1) y = b e' sin 2x. 	4+3 

9. Show that x = 0 is a singular point of the differential 

equation x (1– x) —
d 2y 

+ (1– x) -Id  – y = 0 . dx2 	dx 

Determine the indicial equation, its roots and 

recurrence formula. 
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10. Solve the partial differential equation 

(x2 y2 2 aZ 	°Z= 2xz ax  .y  ay  

11. Show that the deflection u(x, t) satisfying the 

conditions 
utt =uxx, 0<x<n, t>0, 

u(0, t) = 0 = u(n, 0), t>_0 

u(x, 0)= k sin 2x, 0 x <7r 
au 

(x,0)=0, 
Ot 

is given by u(x, t) = k cos 2t cos 2x. 

(Use the method of separation of variables). 

12. (a) Determine the critical points of the 

transformation w = f(z), where 

f(z) = z2  + 2z + 1. 

(b) Find the bilinear transformation that maps 
i, 0 into the points 0, — i , oo. 	 3+4 

13. Determine the analytic function w = u + i v, if 

u + v = e2x  [(x + y) cos 2y + (x — y) sin 2y1 
and express w in terms of z. 

14. Is the differential equation, whose characteristic 

equation is s3  — s4  + 2s3  + s2  — 3s + 2 = 0, stable 

under. Hurwitz-Routh Criterion ? 	 7 
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15. (a) Expand cos z in a Taylor series about the 

point z = 

(b) Find the Laurent series expansion of the 

function f(z) 	
1 	in the region 

z (1 — z 2  ) 

0< Izi<1. 	 4+3 

16. Determine the residues at all singularities of the 
z3e l/z 

function f(z) = 	 
1 — z2  

7 

17. Evaluate 

It 

is 	adO  
a 2 + cost 0 

0 

using the method of complex variables. 	 7 

ET-102 	 4 	 1,500 


	Page 1
	Page 2
	Page 3
	Page 4

