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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. If 
yx

z
xz

y
zy

xu
+

+
+

+
+

= , then 
z
uz

y
uy

x
ux

∂
∂

+
∂
∂

+
∂
∂  is equal to       

 
   (A) 0  (B) 1    
   (C) 2 (D) x+y+z  
 

  b.  The rank of the matrix 















−

−

3425
1241
1312

 is      

 
   (A) 1 (B) 2 
   (C) 3 (D) 4 
 

  c. The value of the double integral ∫ ∫
a2

0

a4
x

0

2

dx dy xy   is   

 

   (A) 4a  (B) 
2

a4
 

   (C) 
3

a4
 (D) 

4
a4

 

 
  d. Iterative formula for finding approximate root of f(n) = 0, using Newton-

Raphson method, is      
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   (A) ( )
( )n

n
n1n xf

xfxx
′

−=+   (B) ( )
( )n

n
n1n xf

xfxx
′

−=+  

   (C) ( )
( )n

n
n1n xf

xfxx
′

+=+   (D) ( )
( )n

n
n1n xf

xfxx
′

+=+  

 

  e. The differential equation 0dyy3Kxyedxx4ey 2xy3xy2 22
=






 −+






 +  is exact 

if K is equal to      
 
   (A) 0 (B) 1 
   (C) 2 (D) 3 
    

  f. The solution of differential equation 0
dx
dy

dx
yd4

dx
yd4 2

2

3

3
=++       

 

   (A) ( ) 2
x

2
321 e xcxccy ++=  (B) ( ) 32

x

21 cexccy ++=  

                  (C) ( ) 2
x

2
321 excxccy

−

++=  (D) ( ) 32
x

21 cexccy ++=
−

 
  
  g.  Particular Integral (P.I.) of the differential equation ( ) 5y 2D3D2 =++  is equal 

to      
 

   (A) 
5
2  (B) 

5
1  

   (C) 0 (D) 
2
5  

   
  h. ( ) ( )1n,m n,1m +β++β  is equal to      
 

(A) ( )1n,1m ++β  (B) ( )n,m β  
   (C) ( )1n,1m −−β  (D) None of these 
 
  i. ( )xJ2  interms of ( )xJ1  and ( )xJ0  is   

   (A) ( ) ( )xJ
x
2xJ 01 +  (B) ( ) ( )xJ

x
2xJ 01 −  

   (C) ( ) ( )xJxJ
x
2

01 +  (D) ( ) ( )xJxJ
x
2

01 −  

  

  j. Legendre’s polynomial ( ) ( )1Kx
2
1xP 2

2 −=  where K is equal to   

   (A) 1 (B) 2    
   (C) 3 (D) 4 
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Answer any FIVE Questions out of EIGHT Questions.  
Each question carries 16 marks. 

 

  
 Q.2 a. If Z is a homogeneous function of degree n in x and y, show that 

( )z 1nn
y

zy
yx
zxy2

x
zx 2

2
2

2

2

2
2 −=

∂

∂
+

∂∂
∂

+
∂

∂     (8) 

    
  b. Use method of differentiation under integral sign to show that  

   ( ) 0a,a1log
2

dx
)x1(x

axtan

0
2

1
≥+

π
=

+∫
∞ −

   (8) 

   

 Q.3 a. Change the order of integration and then evaluate  dy  dx
ay2

a4y

a4

0 2
∫∫  (8) 

 
 
  b. Find the volume bounded by the xy-plane, the cylinder 1yx 22 =+  and the 

plane x+y+z = 3.  (8)  
 

 Q.4 a. Find the eigen values and eigen vectors of the matrix 
















−
−−

−

312
132

226
 (8) 

  
  b. Determine the rank of the following matrices:  

   (i)   
















562
241
321

 (ii)  



















−

−−

0211
2013
1101
1310

 (8) 

   
 Q.5  a. Use Regula-Falsi method to compute real root of 2xex =  correct to three 

decimal places.  (8) 
 
  b. Find by Runge-Kutta method of order four, an approximate value of y at          

x = 0.2 for the equation ( ) 10y,
xy
xy

dx
dy

=
+
−

= . Take h = 0.2. (8) 

 

 Q.6 a. Solve the differential equation ( ) ye21
dx
dy1x −=++  (8) 
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  b. Find the orthogonal trajectories of family of curves 32 xay =  (8) 
 

  Q.7   a. Solve the differential equation Sinxxey25
dx
dy6

dx
yd x2
2

2
++=+−  (8) 

 

  b. Solve the equation 22

2

x
xlog12

dx
dy

x
1

dx
yd

=+  (8) 

  

 Q.8   a. Obtain the series solution of ( ) 0y2
dx
dyx2

dx
ydx1 2

2
2 =+−−   (8) 

      

  b. Show that ( )
nm

n m
n,m

+
=β   (8) 

 
 Q.9   a. State and prove Rodrigue’s formula.  (8) 
  

  b. Prove that ( ) ( ) ( )nJ
x
n2nJnJ n1n1n =+ −+  (8) 
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