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PART A - (10 x 2 =20 Marks)

2 2 1

1. Two eigen values of the matrix A = I 1 3 1

1
} are equal to 1 each. Find the eigen
1 2 2]

values of A .

2. Verify Cayley-Hamilton theorem for the matrix {1 ? } :
2 -1

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 y* = x* + 8 at (-2, 0).

6.  Find the envelope of the family of straight lines y = mx + —.
m

7. u-2_and v- X thenfind 2&*¥)
X y a(u,v) -
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X z . ou ou ou
8. Ifu=2+2+Z thenfind X—+y—+2—.
y z X 00X oy 0z

9. Change the order of integration in ;1 (x, y)dx dy .

10. Evaluate jJfdy dx dz .

00O

PART - B (5 x 16 = 80marks)

11. (a) Reduce the quadratic form s8x’ +7x’+3x’-12xx, -8x,x, + 4x,x, to the

canonical form through an orthogonal transformation and also find its nature.
(16)

Or

(b) Verify Cayley Hamilton theorem and hence find aA‘and A‘ for the

1 17
matrix Il 2 —3I (16)
2 -1 3]

12. (a) (i) Find the equation of the sphere that passes through the circle
x’+y'+z2°-2x+3y-4z+6=0,3x-4y+5z-15 =0 and cuts the sphere

x'+y'+z2°+2x+4y-6z+11 =0 orthogonally. 8)
(i) Find the -equation of the enveloping cylinder of the sphere
x’+y*+z°—2x+4y=1 having its generators parallel to the line
x=y=1z. ()

Or

(b) (1)) Find the -equations of the tangent line to the circle
x'+y'+z2°+5x-Ty+22-8=0,3x-2y+4z+3=0 atthe point (-3, 5, 4).

(8)
(i) Find the angle between the lines of intersection of the plane x -3y +z =0
and the cone x* -s5y*+z° = 0. (8)

13. (a) Find the evolute of the parabola y® = 4ax considering as the envelope of the
normals. (16)

Or

(b) Find the equation of the circle of curvature of +/x + ,/y = a at E%} (16)
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14. (a) (i) Find the volume of the greatest rectangular parallelepiped that can be

2 2

inscribed in the ellipsoid *—+ X+ =~ 1. (8)
a b c

(if) Expand e log( 1+ y) in powers of x and y upto terms of third degree.

(8)
Or
(b) () Hu=x"+y*+z"and x=e',y=e'sint,z=e"cos t, find (;i (8)
t
(i) If x=u@-v), y=uw , verify that 22, 2 (8)

o(u,v) a(x,y)

15. (a) (i) Change the order of integration in j(x* + y*)dy ax and hence evaluate it.
(8)

(ii) Evaluate j; [ e dz dy dx . (8)

00 0

Or

(b) (1) Evaluate f \/1— x* —y®-z2" dxdy dz , where V is the volume of the sphere

x“+yi+zt =1, (8)

(i1) Find the area bounded the curves y = x and y = x*. (8)
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