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_____________________________________________________________________ 

 Notes : 1. Solve all five questions. 

 2. Question 1 to 4 has an alternative. Solve each question in full or its alternative in 

  full. 

 3. All questions carries equal marks. 

 

 

  UNIT - I 

 

 

1. a) Prove that ( ) ( ) ( )a b c a. c b a .b c.  = −  

 

6 

 b) 

( ) ( )

If a i j k , b j k , c i j

find i) a b c ii) a . b c

= − − = + = −

  
 

 

6 

  OR  

 c) 
If 

1
V w r , prove that w curl V, where w

2
=  = is a constant vector.  

 

6 

 d) 3 3 3If x y z 3xyz. = + + −  Find div grad  and curl grad  . 

 

6 

  UNIT - II 

 

 

2. a) Prove that  

 

( ) ( )

( ) ( ) ( ) ( )

R

R R

i) f x, y 0 on R f x, y dA 0

ii) f x, y g x, y f x, y dA g x, y dA

  

  



 
 

 

6 

 b) 2 2a Cos
2

00

Evalueat r Sin dr d

 

    

 

6 

  OR  

 c) y

0 x

e
Evaluate dy dx

y

  −

  by changing the order of integration. 

 

6 

 d) Evaluate by changing to polar co-ordinates.  
2

2 2
R

x

x y+
 dx dy where R is the region defined by 0 y x, 0 x a     

 

 

6 
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  UNIT - III 
 

 

3. a) Find the co-ordinates of the centre and the radius of the circle  

2 2 2x 2y 2z 15; x y z 2y 4z 11.+ + = + + − − =  

6 

 b) Find the equation of a sphere for which the circle  

2 2 2x y z 7y 2z 2 0; 2x 3y 4z 8+ + + − + = + + = is a great circle. 

6 

  OR  

 c) Find the equation of the cone whose vertex is the point (1,2,3) and the guiding curve is the 

circle 
2 2 2x y z 4 ; x y z 1.+ + = + + =  

6 

 d) Prove that every homogeneous equations of second degree in x , y and z represents a cone 

whose vertex is at the origin. 

  

6 

  UNIT - IV 
 

 

4. a) From the equation n n
ny A.3 B.5 ,= +  derive a difference equation by eliminating 

arbitrary constants A and B. 

6 

 b) 
Solve k 2 k 1 k 0 1

1 3
y y y 0, k 0, Given that y 1, y

2
+ +

+
− + =  = =  

 

6 

  OR  

 c) Solve difference equation.  

 n
n 2 n 1 n 0 1y 3y 2y 2 , given y 0, y 1+ ++ + = = =  

6 

 d) Solve 2 n
n 2 n 1 ny 2y y n . 2+ +− + =  

 

6 

5.  Solve any six.  

 a) Find volume of a parallelepiped with ( ) ( ) ( )a 1,0,2 , b 0,3,1 , c 2,2,0= = =  as edge 

vectors. 

2 

 b) 

( )

2 3If f sin t i cos t j , g t i t j t k

d
find f g at t 0

dt

= + = + −

 =
 

2 

 c) Prove that ( ) ( )
R R

f x, y dA f x, y dA   

Where f (x, y) is continuous function.  

2 

 d) 1 3
2

0 1

Evaluate xy dy dx   
2 

 e) Find equation of sphere with centre (1, -1, 2) and radius 3.  2 

 f) Find the equation of cone with vertex at the origin and direction cosines of its generator 

satisfying the relation 2 2 23l 4m 5n 0− + = . 

2 

 g) Solve n 3 n 2 n 1 ny 2y 5 y 6y 0+ + +− − + =  2 

 h) 
Prove that if ( ) nV n a=  then particular integral is 

( ) ( )
n n1 1

a a
P E P a

=  provided 

( )P a 0 . 

2 
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