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Time : Three hours Maximum : 100 marks 

Answer ALL questions. 

PART A — (10  2 = 20 marks) 

1. Find 2

2

0

39
lim

t
t

t




. 

2. Given    xxf 2tansin , find  xf  . 
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3. Evaluate 
x
z



 and 
y
z



 if .xysinxyxz  2  

4. If 22 vuz   where 2atu   and atv 2 , find 
dt
dz

. 

5. Evaluate 
9

1

1 dx
x

x
. 

6. Determine whether the integral, 



0

2 3
dx

e
e
x

x
 is convergent or divergent. 

7. Evaluate  
2

1

3

1

2 dydxxy . 

8. Evaluate drdr
R

sin2  where R is the region bounded by the semi-circle 

cos2ar  above the initial line. 

9. Find the particular integral of xy
dx
dy

dx
yd

2sin8422

2

 . 

10. Reduce the differential equation given by     xxy
dx
dyx

dx
ydx logsinlog2

2
2   

to the one with constant coefficients. 

PART B — (5  16 = 80 marks) 

11. (a) (i) Find the derivative of  
x
xxf





3

21
 using the limit definition of the 

derivative.   (8)  

  (ii) Let  













1,53
1,
1,2

xx
xa
xxx

xg . Is there a value of a for which g is 

continuous at 1? If yes, find the same. Else give reason. (8) 

Or 

 (b) (i) Find 
dx
dy

 if   11 243  xxxy . (4)  

  (ii) Find the intervals on which the function   32 24  xxxf  is 
increasing or decreasing. Also find the local maximum and 
minimum values of f(x). Find the intervals of concavity and the 
point of inflexion.    (12) 
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12. (a) (i) If  
yx
yxyxu




 
33

1tan, , using Euler’s theorem find 
y
uy

x
ux








.(8) 

  (ii) Expand  yex 1log  in powers of x and y upto terms of third degree 

using Taylor’s theorem.   (8) 

Or 

 (b) (i) If uvx   and 
v
uy  , find 

 
 vu
yxJ

,
,




  and 
 
 yx
vuJ

,
,




 . Also verify 

1JJ .   (8) 

  (ii) Find the dimensions of the rectangular box, open at the top, of 
maximum capacity whose surface area is 432 sq. cm. (8) 

13. (a) (i) Evaluate  xdxe x 3cos2  using integration by parts. (8) 

(ii) Using partial fractions method, evaluate   322 xx
dx

. (8) 

Or 

 (b) (i) Evaluate 


dx
xx 4

1
22

 by substituting tan2x . (8) 

(ii) Evaluate 


dx
xx
x

12
.  (8) 

14. (a) (i) Change the order of integration and hence evaluate   

a a

y yx
xdxdy

0
22 . (8) 

(ii) Find by triple integral, the volume of the tetrahedron bounded by 
the coordinate planes 0x , 0y , 0z  and the plane 

1 zyx .   (8) 

Or 

 (b) (i) Using double integrals, find the area between the parabola yx 2  

and the line 2 yx .   (8) 

(ii) Evaluate the triple integral,    
  


c

c

b

b

a

a

dxdydzzyx 222 . (8) 
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15. (a) (i) Use the method of variation of parameters to solve 

xy
dx
yd

2tan42

2

 .   (8) 

(ii) Solve  xxyyxyx log2  .  (8)  

Or 

 (b) (i) Use the method of undetermined coefficients to find the complete 

solution of xy
dx
yd

3cos92

2

 .  (8) 

(ii) Solve the simultaneous differential equations given by 

tyx
dt
dx

 25 , 02  yx
dt
dy

. (8) 

————––––—— 


