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Instructions:  1. Answer any FIVE full questions, choosing one full question from each unit. 

          2. Missing data, if any, may be suitably assumed.  
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  UNIT - I CO PO Marks 

1 a) 
Prove that 

d

dr

r
=tan  with usual notation. 

CO 1 PO 1 06 

 b) Show that the following pair of curves intersect orthogonally
2 2sin 2r a =  and  2 2cos2r b =  . 

CO 1 PO 1 07 

 c) 
Find the radius of curvature for the curve 

3 3 3x y axy+ =  at the point

( )3 3,
2 2

a a . 
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  UNIT - II 
   

2 a) If ( )3 3 2 2logeu x y x y xy= + − − , then show that 

( )2

4
2

yx
uuu yyxyxx

+
−=++ . 
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 b) 
If ( )xzzyyxFu −−−= ,, , then prove that 0=




+




+





z

u

y

u

x

u
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 c) Expand 2 2( , ) in powers of ( 1) and ( 2)f x y x xy y x y= + + − −  

up to second degree terms. 

CO 1 PO 1 07 

  OR 
   

3 a) 

If 2 2( )x y z x y+ = + , then show that

2

4 1
z z z z

x y x y

      
− = − −         

. 
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 b) ( , )
Find

( , )

u v

r 




, where    2222 2,2 yxvyxu −=−=  and 

 sin,cos ryrx == .                         

CO 1 PO 1 07 

U.S.N.           



 

 

 c) Sum of three numbers is a constant. Prove that their product is 

maximum when they are equal. 

CO 1 PO 1 07 

  UNIT - III    

4 a) Solve: dydxyxyx =+ )( 23 . 
 

CO 1 PO 1 06 

 b) 
Solve: ( )

1
1 cos log sin 0y y dx x x x y dy

x

  
+ + + + − =  

  
. 

CO 1 PO 1 07 

 c) Find the orthogonal trajectories of the family of curve 2cos22 ar =

. 

CO 1 PO 1 07 

  UNIT - IV    

5 a) Solve: 

( )2 3 22 cos3xD y x e x−+ = + +
      

CO 1 PO 1 06 

 b) Solve by the method of variation of parameters: 

3

2
6 9

xe
y y y

x
 − + =

 

CO 1 PO 1 07 

 c)  Solve: 

( ) ( )
2

2

2
1 1 sin[2log(1 )]

d y dy
x x y x

dx dx
+ + + + = +
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  OR    

6 a) Solve:  

3 2

3 2
3 3 0

d y d y dy
y

dx dx dx
− + − =
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 b) 
Solve: 132 4

2

2

+−=− xxy
dx

yd
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 c) Solve: 
2

2

2
4 6 4 6

d y dy
x x y x

dx dx
− + = −
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  UNIT - V    

7 a) Check the consistency and hence solve:  

 

219315

13

8624

=+−

−=−+

=+−

zyx

zyx

zyx
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 b) Solve the following system of equations using Gauss – Seidel method: 

85276

726152

11054

=++−

=++

=++

zyx

zyx

zyx
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 c) 

Find the eigenvalues and eigenvectors of the matrix 

















=

113

151

311

A  
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