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1. Answer any five of the following : 	 5x4=20 

(a) Evaluate any one of the following limits : 

x2  — 3x +  2  
(i) Lim o  

x 1 	— 4x + 3 

(ii) Lim [-
1 — —1 log (1 + x)] 

x 0 x x2  

(b) For what value of 'k' is the following 
function continuous at x = 1 

x2 - 1 	
for x # 1 

f(x) = x — 1 
k 
	

for x = 1 
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(c) If y = e3 log x + 2x, prove that 

-Y-d  = x2  (2x + 3) e2x. dx 

(d) Find the equations of the tangent and the 
normal to the curve 

x3 + x2y — y3 + 7 = 0, 
at the point x = 2, y = 3. 

y (e) Find —d , where y = cosec-1 	 1 
dx 

 

2x1/1-x2  

(0 If u = x2  - 2y, v = x + y + z, w = x - 2y + 3z, 

find a(u
'  v,  w)  

a(x, y, z) 

2. Answer any four of the following : 	4x4=16 

(a) Evaluate any two of the following : 

sec4 x tan x dx 

(e3x  + 3x2) dx 

dx  dx 
1 + LIVx 

(i) f 
2 

f 
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(b) Evaluate any one of the following : 

2 

(i) 
	x2  log x dx 

3 

f 0 

  

+ 1 dx 

(c) Show that the area between the parabolas 

y2 = 4ax and x2 = 4ay is 16 — a-9 
 
. 

3 

(d) Solve any one of the following : 

dy  (i) 	= e2x-3y 4x2 e 3y 
cbc 

xdx+ydy 
	+ dy = 0 

x2 + y2 

dy   
(m) 	= y — + tan — 

dx x 

(e) Evaluate 

1 
.1 	1  dx using Simpson's 1 

3 1 + x2 
0 

rule taking h = 4 . Hence compute an 

approximate value of 7C. 
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3. Answer any four of the following : 	 4x4=16 

	

A A A 	 A A A 

(a) (i) If a=4i —2j + k and b = i + j + 3 k , 

find the projection of b on a. 

(ii) Find a unit vector perpendicular to the 
A A A A A A 

vectors i— j+ k and i+ 2 j— k. 

(b) Using the line integral, compute the work 

done by the forces 
A 	 A 	 A 

F = (2y + 3) i + xz j + (yz — x) k, 

when it moves a particle from the point 

(0, 0, 0) to the point (2, 1, 1) along the 

curve x = 2t2, y = t, z = t3. 

(c) A particle acted on by constant forces 
A A A 	 A A, A 

4 i+ j— 3 k and 3 i+ j— k, is displaced 
A 	A 	A 

from the point i + 2 j + 3 k to the point 
A A A 

5 i + 4 j + k . Find the work done by the 

forces. 

A 	A 	 A 

(d) If F = (x + y + 1) i + j — (x + y) k , show 

that 

F. curl F = 0. 

A 	 A 

(e) 	If F = (x + y + az) i + (bx + 2y — z) j + 
A 

(x + cy + 2z) k, 

find a, b, c such that curl F = 0. 

Then find (1) such that F = V(1). 
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4. Answer any six of the following : 	 6x3=18 

(a) Prove that 

a — b — c 	2a 	2a 

2b 	b — c — a 	2b 

2c 	2c 	c — a — b 

 

= (a + b + c)3  

  

(b) Under what conditions is the rank of the 
following matrix 3 ? 

2 4 2 

2 1 2 

1 0 

(c) Find the rank of the matrix 

1 	2 	3 

2 	4 	6 

—3 —6 —9 

(d) Solve the following equations by matrix 
method : 

x — 2y + 3z = 4 

2x+y-3z=5 

—x+y+2z=3 

(e) Solve 

A= 

A= 

    

 

x + p 

q 	x + r 

r 	p 	x + q 

5 

= 0 
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(f) For what values of x, is the matrix 

3 — x 	2 	2 

2 	4 — x 	1 

—2 	—4 	— 1 — x 

singular ? 

(g) Find the eigen values and eigen vectors of 
the matrix 

3 0 3 

A= 0 3 0 

3 0 3 

(h) Show that 

3 9-6i —2+7i 

9 + 6i 	—4 	3+2i 

— 2 — 7i 	3 — 2i 	6 

is a Hermitian matrix. 
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