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Answer ALL Questions. 

PART A -   (10 x 2 = 20 Marks) 

1. Two eigen values of the matrix 























221

131

122

A  are equal to 1 each. Find the eigen 

values of 1

A . 

2. Verify Cayley-Hamilton theorem for the matrix 









 12

21
. 

3. Find the equation of the sphere on the join of (1, 2, 3) and (0, 4, -1) as diameter. 

4. Find the equation of the right circular cylinder whose axis is x = 2y = -z and 

radius 4. 

5. Find the radius of curvature at the point 8
32

 xy  at (-2, 0). 

6.  Find the envelope of the family of straight lines 
m

a
mxy  . 

7. If 
x

y
u

2

  and  
y

x
v   then find  
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8. If 
x

z

z

y

y

x
u   then find 

z

u
z

y

u
y

x

u
x
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9. Change the order of integration in  
 

0

),(
x

dydxyxf . 

10. Evaluate   
1

0

2

0 0

e

dzdxdy . 

PART – B (5 x 16 = 80marks) 

11.  (a) Reduce the quadratic form 
133221

2

3

2

2

2

1
4812378 xxxxxxxxx   to the       

  canonical form through an orthogonal transformation and also find its nature.

                        (16) 

Or 

(b) Verify Cayley Hamilton theorem and hence find 1

A and 4

A  for the              

  matrix  

























312

321

111

.

                            (16) 

12. (a) (i) Find the equation of the sphere that passes through the circle                  

  ,06432
222

 zyxzyx 015543  zyx  and cuts the sphere 

  011642
222

 zyxzyx  orthogonally.            (8) 

  (ii) Find the equation of the enveloping cylinder of the sphere                       

  142
222

 yxzyx  having its generators parallel to the line            

  x = y = z.                                            (8)          

Or 

        (b) (i) Find the equations of the tangent line to the circle                                    

  ,08275
222

 zyxzyx 03423  zyx  at the point (-3, 5, 4).

                                                 (8) 

              (ii) Find the angle between the lines of intersection of the plane 03  zyx  

   and the cone 05
222

 zyx .             (8) 

13. (a) Find the evolute of the parabola axy 4
2

  considering as the envelope of the 

  normals.                    (16) 

Or 

(b) Find the equation of the circle of curvature of ayx   at 








4
,

4

aa
.       (16) 
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14. (a) (i) Find the volume of the greatest rectangular parallelepiped that can be                 

   inscribed in the ellipsoid 1
2

2

2

2

2

2


c

z

b

y

a

x
.          (8) 

            (ii) Expand )1log( ye
x

 in powers of x and y upto terms of third degree.                   

                     (8) 

Or 

       (b) (i) If 222

zyxu   and tezteyex
ttt

cos,sin,  , find 
dt

du
.      (8) 

            (ii) If )1( vux  , uvy  , verify that 1
),(

),(

),(

),(











yx

vu

vu

yx
.                 (8) 

 

15. (a) (i) Change the order of integration in dxdyyx
a a

x

  
0

22

)(  and hence evaluate it.

                     (8)                    

  (ii) Evaluate   




a x yx
zyx

dxdydze
0 0 0

.              (8) 

Or 

(b) (i) Evaluate  
V

dzdydxzyx
222

1 , where V is the volume of the sphere 

   1
222

 zyx .                    (8) 

              (ii) Find the area bounded the curves xy   and 2

xy  .           (8) 
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