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Answer ALL questions.

PART A — (10 x 2 = 20 marks)

- L ' | . (2 3)
1. Using the Cayley-Hamilton theorem, find the inverse of A where A = 3 gj .

9.  Write down the quadratic form corresponding to the following matrix.

1 1 -2 0,]
A-| 1 -4 0 O
I1-2 0 6 -3

o0 0 -3 2)

3. Find k so that the lines _x_ﬂ=_2_:k_1*=z'—3 an _____x—'l______y+5=z+6
' ' 3 2k 2 3k 1 T

are perpendicular.

4. Find the equation of the sphere centered ét (3; -2,2) and passing through the
point (-1,3.4). - '

5. Determine the curvature of the cycloid x = a(t — sint), Yy = a(l —CoSs 3t) at arbitrary
point(x,y). '

6. Find the enVelope of the family of straight lines xcosa + ysina—-p=0, where
~ais a parameter. '




. prove that x—+y—+ 2 =0.
x?  xy 2+ y° P ox Oy /

7 If Fx, y)= 1 'a 1 }(logx-—logy) of of

8.  Let f(x,y)z xsiny+e® cosy,x =t* +1,y =t then find the value of rr
| - \. Ol /,_

9. . Solve (D-1)(D?-2D+2)y=¢*

d’y 1(dy) 12logx
dx’ x\dx/ x°

10. Solve

PART B — (5 x 16 = 80 marks)

N

11. (a) Reduce the quadratic form 6x2+3xZ +3x2 —4x,x, —2x,x, +4x,x, to the
sum of the squares and find the corresponding linear transtormation.

Or
- (1 3 7
(b) Find the characteristic equation of the matrix A = L4 2 3|. Show that
| 1 2 1)
-/

the equation is satisfied by A and hence obtain the inverse of the given
matrix using the Cayley-Hamilton theorem,

12. (a) Find the shortest distance between the lnes x;3 =—Ji-:1-—8-=z_1_3 and

x+3 y+7 2z-6
-3 2 4
'S.D meets the given lines.

. Find also the equations and the points in which the

Or

(b) - Find the equation of the right circular cone generated by the straight

lines drawn from the origin to cut the circle through the three points
(1:2:2):- (2:1: _2) and. (2: _2: 1) .

13. (a) Find the co-ordinates of the centre of curvature for any point (x, y) on the

parabola y* = 4ax. Also, find the equation of the evolute of the parabola.
Or

(b) Find the envelope of the line £+% =1 where %+% =1.
a -
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(a)

(b)

(a)

(b)

Find the minimum distance of the origin from the plane whose equatmn -
18 glven by ax+by+cz+d=0.

Or

1f z=xy where x=rcosf@ and y= r.sinﬁ,exi)fess Z iﬁ terms of rand &
Find (QZ-J and( az)

e or) ol

Solve (D“"‘ +2D% + 1) y=x° cosx.
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