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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. Laplace transform of 
t

btat coscos −  is :  
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  b.  The value of the limit =∞→ 3x
eLim

x

x         
 

   (A) 0 (B) 1 
   (C) 2 (D) ∞  
 

  c. The constant term in the Fourier series for the function 2)( xxf =  in the 
interval ),( ππ− is :  
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  d. The expression 2
5

i

e
π

+
in the form of iBA+ is :    

 

   (A)  22 ie−  (B) 5ie  
   (C) 331 −− e  (D) i41−  
 
  e. A particular integral of the differential equation ( ) xyD =+ 42  is :  
 

   (A) xxe 2−  (B) ) xx 2cos  

   (C) xx 2sin  (D) 
4
x  
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  f. If kjia +−= 2 , kjib 53 −−= and kjic 443 −−=  then )( cba ×⋅  is :     
    
   (A) kji −− 32  (B) kj −− 3  
   (C) k−  (D) 0 
 
  g.   If }{ )()( sftfL =  then }{ )(tfeL at  is :     
 
   (A) )( asf +  (B)   )( asf −  
   (C) )(sfeas  (D) )(sfe as−  
 

  h. If f is a function such that 0
2

)2()(
2 =

−
−

→ x
fxfLimx , which of the following 

must be true?     
        

(A) The limit of )(xf as x approaches 2 does not exist  
(B) f is not defined at 2=x  

   (C) The derivative of f at 2=x is zero  
   (D)  f is continuous at 0=x  
 
  i. The solution of ( ) 0168 24 =++ yDD  is given by :     
 
   (A) xxxx ecececec −− +++ 43

2
2

2
1    

   (B) xx exccexcc 2
43

2
21 )()( −+++  

    (C) xxccxxcc 2sinh)(2cosh)( 4321 +++   
   (D) xxccxxcc 2cos)(2sin)( 4321 +++  
          
  j.  If kjia −−= 32 and kjib 24 −+= then )()( baba −×+  is :      
 
   (A) kji 22620 −−−  (B) kji 2622 −+−  
   (C) kji 221620 −+  (D) kji 262 −−−  
  

 

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

 
   

 Q.2 a. State Mean-Value theorem. Also verify it for the function 
1072)( 2 +−= xxxf , 2=a , 5=b .  (8) 

    
  b. Expand xtan 1−  in powers of  x  by Maclaurin’s theorem.  (8) 

  Q.3     a.  Evaluate dxxx 2
5

2
1

0

4 )1( −∫     (8) 

     
             b. Find the area of the segment cutoff from the parabola xy 22 = by the straight 

line 14 −= xy .  (8)  
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 Q.4 a. Prove that the points iyx + and 
iyx +−

1 lies on a straight line through the 

origin.  (8) 
  

  b. If n is an integer then show that 
4

cos2)1()1(
1

2 πnii
n

nn +
=−++  .   (8) 

                        
 Q.5  a. A , B ,C , D  are the points ki − , ji 2+− , ki 32 − , kji −− 23 respectively. 

Show that the projection of AB on CD  is equal to that of CD on AB . Also 
find the cosine of their inclination.  (8) 

 
  b. Find the cosine of the angle between the direction of the vectors 

kjia 326 ++= and kib 23 −= . Also find a unit vector perpendicular to both 
a and b .  (8) 

  
 Q.6 a. Solve the differential equation ( ) xeyDD x sin52 22 =+−  (8) 
 
  b. The deflection of a strut of length b with one end )0( =x built-in and the other 

supported and    subjected to end thrust P , satisfies the equation 

)(
2

2
2

2

xb
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Raya

dx
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−=+ . Prove that the deflection curve is 

⎥⎦
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a
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P
Ry cossin  where abab tan= . (8) 

    

  Q.7    a.  Find the Fourier series for the function   
21)2(
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=
xforx

xforx
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π
π

 

      (8) 

  b. Develop 
l
xπsin  in a half-range cosine series in the range lx ≤≤0 .  (8) 

 

  Q.8   a. Find Laplace transform of 
t

t2cos1− . (8) 

 
  b. Solve the following differential equation using Laplace transform :   

   tey
dt
dy

dt
yd t sin522

2
−=++   , given 1)0(,0)0( =′= yy  (8) 

 

  Q.9   a. Apply convolution theorem to evaluate     { }222
1

)( as
sL
+

−          (8) 

 

  b.  Find inverse Laplace transform of 22 )54(
)2(
++

+
ss

s . (8) 

 
 


