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PART A - (10 x 2 = 20 marks)

2 3 4

1. If A = 0 3 4 then,find the eigen values of A-1.
0 0 5

2. Find the quadratic form associated with the symmetric matrix
2 5/2 --1

A= 5/2. 3 3/2

3. Find

-1 3/2 4

the angle between
x -4 y -5 z 6

linesthe straight =2- = -z and
2 -2 1 2 1 2

4. Find the equation of the sphere passing through the circle given by
x2 y2 2

Z ax + y + 4z -3 = 0 and x2 + y2 + z2 + 2x + 3y + 6 = 0 and the point
(1, - 2, 3).

5. Find the radius of curvature of the curve y2 = x3.

6.

7.

Define the envelope of

If u = x3y3 + x2y3 and

the family of curves.

dii
t2, 2t then find x andx = y = - without subsituting y

dt

in u .

8. If is = x2 -y2, = 2xy
5(x' y)evaluate ,
5(u, v)
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9. Find the particular integral of (D2 - 4D + 3)y = x2.

10, Convert the differential equation (x2D2 + xD +1)y = sin(2logx)sin(logx) into an

equation having constant coefficients.

PART B - (5 x 16 = 80 marks)

11. (a) Reduce the quadratic form 84 + 7x22 + 34 -12x1x2 - 8x2x3 + 4x3x1 into
. the canonical form through an orthogonal transformation. Write down

the orthogonal transformation, which you use. Find the nature, rank,
index and signature of the quadratic form. (16)

Or

(b) (i) Solve (2x + 3)2y" - (2x + 3)3/' -12y = 6x . (8)

2y
(ii) Solve by the variation of parameters method + y = sec x . (8)

dx

z -
12. (a) (i) Find the equation of the image of the line

x 1 y

2 1 4

3 in

the plane 2x + y + z = 6 . (8)

(ii) Find the length of the shortest distance between the pair of lines
x -2 y + 1 z

= ; 2x + 3y - 5z -6 = 0 = 3x - 2y -z + 3. (8)
2 3 4

Or

(b) (i) Find the equation of the tangent plane of the sphere
x2 + y2 + z2 - 4x + 2y - 6z + 5 = 0 which are parallel to the plane
2x + 2y -z = 0 Find also their point of. contact. (8)

(ii) Find the equation of the cone whose vertex is (3, 1, 2) and. the base

curve is 2x2 +3y2 =1; z =1. (8)

x2
13. (a) (i) If the center of curvature of the ellipse -a2 b2+ .at one end of the

minor axis lies at the other end, then prove that the eccentricity of

1

42
the ellipse is .

(ii) Prove that the evolute of the tractrix

x = a(cos 8 + log[tan(0/2)D and y = a sin 0 is a catenary.

Or
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(b) (i) Find the envelope of the ellipse -X22
b

+ -y2
a 2

=1, where a and b are

connected by the relation a2 + b2 = c2, c being a constant.

(ii) Find the evolute of the rectangular hyperbola xy = c2 .

14. (a) (i) If u = tan -1 = sin 2ushow that x -+ y -81"k
4

(8)8
axu ay+Aix vy

(ii) Find the minimum value of x2 y2 + z2 given that ax + by + cz = p .

(8)

Or

(b) (i)
2 2a a

If = that au )2 ')(
(8)u exY , show +

ax- ay2u \,ax) -F ay)

(ii) Expand e -x logy as a Taylor series expansion about x = 0 and
y =1 upto third order terms. (8)

15. (a) (i) Solve (D2 + D)y = x cos x . (8)

(ii) Solve the following simultaneous equation
. dx dy

t given x(0) = 2 , y(0) = 0 . (8)dt
+ y = sin , x + -

dt
= cost

Or

(b) (i) Verify Cayley-Hamilton theorem for the matrix A =

compute A-1 and A4.

5
[

1

4

2
. Also

(8)

2 1 -1-
(ii) Diagonaliselthe matrix A = 1 1 -2 (8)

-1 -2 1
..
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