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Answer ALL questions. 

PART A — (10  2 = 20 marks) 

1. If 3 and 6 are two eigen values of 
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A , write down all the eigen 

values of 1A . 

2. Write down the quadratic form corresponding to the matrix 
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3. Find the equation of the tangent plane at the point  2,1,1   on the sphere 

052222  zyxzyx . 

4. Obtain the equation of the right circular cone whose vertex is at the origin and 
semi-vertical angle is 45 and having y-axis as its axis. 

5. Find the equation of the right circular cylinder whose axis is z-axis and radius 
is ''a . 

6. Find the envelope of the lines  ,cotcos ayecx   being the parameter. 

7. If 
xy
yx

u


  find 
x
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8. State Euler’s theorem for homogeneous function. 

9. Evaluate  
 


0

sin

0

ddrr . 

10. Change the order of integration in   
1

0 0

2

,
x

dxdyyxf . 

PART B — (5  16 = 80 marks) 

11. (a) (i) If i  for  ni ,...,2,1  are the non-zero eigen values of A, then prove 
that (1) ik  are the eigen values of Ak , where k being anon-zero 

scalar; (2) 
i

1
 are the eigen values of 1A . (6) 

  (ii) Verify Cayley-Hamilton theorem for the matrix 
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 and 

hence find 1A  and 4A .   (10) 

Or 

 (b) Reduce the quadratic form zxyzxyzyx 222222   to canonical form 
through an orthogonal transformation. Write down the transformation.(16) 

12. (a) (i) Find the equation of the smallest sphere which contains the circle 
given by the equations 011642222  zyxzyx  and 

0122  zyx .   (8) 

  (ii) The plane 1
c
z

b
y

a
x

 meets the axis in BA  and C , find the 

equation of the cone whose vertex is the origin and the guiding 
curve is the circle CBA .  (8)  

Or 

 (b) (i) Find the centre and radius of the circle given by 

   02642222  zyxzyx  and 02022  zyx . (8) 

  (ii) Find the equation of the right circular cylinder of radius 3 and 

whose axis is the line 
2
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 zyx
. (8) 
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13. (a) Find the equation of the circle of curvature of the curve ayx   at 
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.    (16) 

Or 

 (b) Find the evolute of the hyperbola 12
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b
y

a
x

. (16) 

14. (a) (i) If xyeu , Show that 
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  (ii) Test for the maxima and minima of the function 
   yxyxyxf  6,3 23 .   (8)  

Or 

 (b) (i) If veyvex uu cos,sin   and F is a function of x and y, then prove 

that 
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   (ii) If 2222 rzyx  , then Prove that the maximum and minimum 

values xyzxyz   are 2r  and 
2

2r
 respectively.  

15. (a) (i) Evaluate  dydxxy  over the region in the positive quadrant 

bounded by 1
b
y

a
x

.   (6) 

  (ii) Find the value of  dzdydxxyz  through the positive spherical 

octant for which 2222 azyx  . (10) 

Or 

 (b) (i) Change the order of integration in   

a a

y

dxdy
yx

x

0
22  and hence 

evaluate it.   (8) 

  (ii) Evaluate, by changing to polar co-ordinates, the integral 
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