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NOTE: There are 9 Questions in all. 
• Question 1 is compulsory and carries 20 marks. Answer to Q.1 must be written in 

the space provided for it in the answer book supplied and nowhere else. 
• The answer sheet for the Q.1 will be collected by the invigilator after 45 minutes of 

the commencement of the examination. 
• Out of the remaining EIGHT Questions answer any FIVE Questions. Each question 

carries 16 marks. 
• Any required data not explicitly given, may be suitably assumed and stated. 
 

 
Q.1   Choose the correct or the best alternative in the following: (2×10) 
    

  a. The value of 
xtan

0x x
1lim 







→
 is: 

   (A) -1 (B) 0 
   (C) 1 (D) 2 
 

  b. The value of ∫
π 2/

0

46 dx xcos  xsin  is: 

   (A) 
512
3π  (B) 

128
π  

   (C) 
128
π−  (D) 

512
3π−  

 
  c. The multiplicative inverse of 3-4i is: 
 

   (A) i
25
3

25
4
+  (B) i

25
4

25
3
−  

   (C) i
25
4

25
3
+  (D) i

25
3

25
4
−  

 
  d. The area of the parallelogram formed by the vectors ĵ2î3a +=

 , k̂4ĵ2b −=


 is:  
 
   (A) units sq 614  (B) units sq 612  
   (C) units sq 613  (D) units sq 61  
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  e. The value of λ  such that the vectors k̂ĵ2îa ++λ=
 , k̂2ĵ9î5b +−=


 are 

perpendicular to each other is: 
 

   (A) 
16
5  (B) 

24
5  

   (C) 
16

5−  (D) 
5

16  

 

  f. If x32y
dx

yd
2

2

+=− , then C.F. is: 
 

   (A) x
2

x
1 eCeC −+  (B) x3sinCxcosC 21 +  

   (C) )xsinCxcosC(e 21
x +  (D) x2

2
x

1 eCeC +  
 
  g. If ( ) xxf = , as a Fourier series in the interval [ ]ππ− ,  then the value of 0a  is: 
 

   (A) -1 (B) 2 
   (C) 0 (D) 3 
 
  h. Value of L[5sin2t - 3cos2t] is: 
 

   (A) 0s,
4s

10s3
2 >
+
−  (B) 0s,

4s
s310

2 >
+
−  

   (C) 0s,
4s
6s5

2 >
+
+  (D) 0s,

4s
s56

2 >
+
−  

 
  i. Value of L[e3t sin4t]is: 
 

   (A) 
25s6s

4
2 +−

 (B) 
25s6s

4
2 ++

 

   (C) 
9s6s

4
2 +−

 (D) 
9s6s

4
2 ++

 

 

  j. The value of 








−

+−

25s16
15s4L 2

1 is: 

 

   (A) 





+






 t

5
4sinht

4
5cosh

4
1  (B) 






+






 t

5
4sinht

5
4cosh  

   (C) 





+






 t

4
5sinh

4
3t

4
5cosh

4
1  (D) 






−






 t

4
5sinh

4
3t

4
5cosh  

 
 

Answer any FIVE Questions out of EIGHT Questions.  
Each question carries 16 marks. 

 

 Q.2 a. Evaluate  
xsinlog
x2sinloglim

0x→
  (8) 
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  b. Expand xcos  in powers of ( )4x π−  upto 4 terms (using Taylor’s Expansion). (8) 
 

 Q.3 a. Evaluate dxxax2x
a2

0

22∫ − .  (8) 

 

  b. Find the volume generated by revolving the ellipse 1
9
y

16
x 22

=+  about the x-axis.  

     (8) 
 

 Q.4 a. If 
idc
ibaiyx

+
+

=+ , prove that ( ) 22

22
222

dc
bayx

+
+

=+ . (8) 

 
  b. Prove that 

   ( ) ( ) ( ) 





 π

=−++ +

4
ncos2i1i1 12nnn   (8) 

 

 Q.5 a. What is the unit vector perpendicular to each of the vectors k̂ĵî2 +−  & 
k̂ĵ4î3 −+ ? Calculate the sine of the angle between these two vectors. (8) 

 
  b. A force is represented in magnitude and direction by the line joining the point 

A(1,-2,4) to the point B(5,2,3). Find its moment about the point (-2,3,5).  (8) 
 

 Q.6 a. Solve x3
2

2

ey6
dx
dy5

dx
yd

=+−   (8) 

 

  b. Solve 2
2

2

x2y2
dx
dy

dx
yd

=−− , given that ( ) 00y =  and ( ) 00y =′ . (8) 

 
 Q.7 a. Obtain a Fourier series representation for f(x) where 

   ( ) π<<





 −π

= 2x0,
2

xxf
2

.  (8) 

 
  b. Find the Fourier sine series which represents 
   ( ) xxf −π=  in the interval ( )π,0   (8) 
 
 Q.8 a. Find the Laplace transform of atcost2  (8) 
 

  b. Find Laplace transform of 
t
e1 t2−   (8) 

 

 Q.9 a. Find L–1 








++
+

)10s2s(
9s3

2   (8) 

 

  b. Use convolution theorem to find L–1 








−− 2ss(
1

2  (8) 
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