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PART A - (10 x 2 = 20 Marks)

State Cayley - Hamilton theorem.

1 5
Find the Eigen values of A™ if A= {0 4]

Find the centre and radius of the sphere 2x* +2y® +2z> —6x+8y—-8z—-1=0.

Find the equation of the tangent plane to the sphere x* + y* +z° +2x+4y—-6z—-6=0
at (1,2,3).

Define curvature of a curve at a point.

. . a .
Find the envelope of the family y =mx + — ,where a is a constant.
m

If x=u(@+v) and y=v(L+u) find ZEE?/'))



8. If u=e*siny,where x=st?and y=s, find Z—g and Zt—u .

9. Evaluate: E Jj xdydx.,

N

=1

0
10. Evaluate: drdé .

(=R U
O ey

PART - B (5 x 16 = 80 Marks)

-2 2 -3
11. (a) (i) Find the Eigen values and Eigenvectorsof A=| 2 1 -6 (8)
-1 -2 0

(i1) Verify Cayley — Hamilton theorem and hence find its inverse

13 -3 5
A=l 0 4 0 (8)
-15 9 -7

Or

(b) Reduce the following quadratic forms into the canonical form by an orthogonal
transformation 6x° +3y? +3z° —4xy — 2yz + 42X (16)

12. (a) (i) Find the equation of the sphere passing through the circle
x> +y® +2° —6x—2z+5=0, y=0 and touching the plane 3y + 4z +5=0. (8)

(if) Find the equation of the right circular cylinder of radius 2 whose axis is the line
x-1 y-2 z-3

8
2 1 2 ®
Or
(b) (i) Find the equation of the sphere having the circle x* +y? +2z* +10y—-4z-8=0
and X+ y+z =3 as a great circle. (8)

(i1) Find the equation of the cone whose vertex(1,2,3) and guiding curve is the circle
X>+y*+2° =4, x+y+z=1. (8)
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13. (a) (i) Find the radius of curvature at (%as_;j of the curve x° + y°® =3 axy. (8)

(i1) Find the equation of the circle of curvature of the parabola xy =12 at (3,4). (8)
Or

(b) (i) Show that the evolute of the cycloid x =a (8- sing), y=a(1-cos@) is
another equal cycloid. (8)
(i1) Find the envelope of L+% —1,where the parameters a, b are related by
a

a’+b%* = ¢?, cisaconstant. (8)

14. (a) (i) Find the Jacobian of y,, Yy, Y3 With respect to Xy, X,, X3 if

(=TI y, =Ty 2B ®)
X1 X2 X3
(i) Inatriangle ABC, find the maximum value of cosA ,cosB,and cosC. (8)
Or

(b) (1) Ifu=u(x,y)and x=e"cos@,y=e"sing , Show that
(3] -]
X dy or o0

(if) Expand e* cosy in powers of x and Yy as far as the terms of the 3 rd degree.  (8)

4 24x
j jdydx
15. (a) (i) Change the order of integration and hence evaluate  § i : (8)
4
2 4 2x-x?
(ii) By changing into polar coordinates find J- J.(XZ +y*)dy dx (8)
0 0
Or
i) Find the area bounde the parabolas y* =4 —x and y* = 4 — 4x as a double
(b) (i) Findth bounded by the parabolas y* = 4 dy’=4-4 doubl
integral. (8)
R . oxE oyt 7P
(if) Find the volume of the ellipsoid ?+b_2+c_2:1' (8)
3
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