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Instructions : (1) There are five questions.
(2) Attempt all questions.
(3) All questions carry equal marks.

1. (a) Define the following matrices with illustration.
(i)  Upper triangular

(i)  Diagonal
(iii) Skew-Symmetric
OR

[Max. Marks : 70

(@) Define adjoint of a matrix If A = [aij]n is a square matrix of order n, prove that

A (adj A) = (adj A)A=|A] 1.
(b) Attempt any two.

N W W
N R

2
(i) Express the matrix A = { 4
1

[

symmetric matrices.
21 4
(i) Forthematrix A=| 4 3 1 |obtain AL
1 2 4

] as a sum of symmetric and skew

(iii) Find the eigen values and corresponding eigen vectors of the matrix

111
A=11 11
111

2. (a) State and prove Caley-Hamilton theorem.
OR
(@) Letp(x) be a polynomial of degree n then prove the following :

(1)  If p(x) is divided by a linear polynomial x — a then remainder is p(a).
(i) If p(x) is divided by (x — o) (x — B), o # P then the remainder is

g [ B) p(e) - (=) p(P)]
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(b) Attempt any two.
3i 1+i 7
(i) Showthat| —1+i 0 —2-i |isaskew Hermitian matrix.
-7 2-i i

(i)  The sum of two roots of the equation x3 — 4x2 — 9x + 36 = 0 is zero. Solve
the equation (Find the roots).

(iii) Solve the equation 2x3 + x2 + x — 1 = 0 by Cardan’s method.

3. (a) Obtain the polar equation of circle having centre (p, o) and radius ‘a’.
OR

(@) Obtain the polar equation of a straight line whose distance from pole is P and
angle made by the perpendicular from pole on it with initial line is a.

(b) Attempt any two.
(1)  Transform the following equation into polar equation.
\/§x +ty=2

(i)  Prove that the polar equation r = 12 — 4r cos 0 represents the hyperbola.
Find its Cartesian equation.

(iii) If o, B, y are the roots of the equation x® + px2 + qx + r = 0 then find the
equation whose roots are o2, B2, y2.

4. (a) Obtain the condition that two spheres x? + y? + z2 + 2u;x + 2v,y + 2w,z +d; = 0
and x2 + y2 + 22 + 2ux + 2v,y + 2W,z + d, = 0 where u;2 + v,2 + w2 —d, > 0 and
U, +v,% +w,? — d, > 0 intersect each other orthogonally.

OR

(a) Obtain the equation of the tangent plane to the sphere x2 + y2 + z2 = a2 at the point
p(a, B, y) in R3.
(b) Attempt any two.
(i)  Find the equation of the sphere, passing through circle x2 + y2 + z2— 16 = 0,
3x + 4y — 2z = 10 and point (2, -1, 1) in R3.
(ii)  If the plane kx —y — 2z = 4 touches the sphere x2 + y2 + 22+ 2x -6y + 1 =0
find the value of k.
(iii)  Find the equation of right circular cylinder having radius 3 units and axis.

x-1 _y-1 z-1
2 - 3 1
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Obtain the condition that the plane Ix + my + nz = p touches the central conicoid
ax? + by? + cz2 = 1 and also find point of their contact.

OR

If a vertax of a cone in R3 is the origin then prove that the equation of the cone is
homogeneous.

Attempt any two.

(i)

(i)

(iii)

Find the equation of the cone, having vertex at origin and passing through
the curve x2 + 2y2 + 722=53x -4y +z=1

. ox? y2 72 .
If the tangent plane to the ellipsoid 2 + b2 + 2° 1 meets the Co-ordinate

. . a2 b ¢
axes in A, B, C then prove that the locus of centroid of AABC is 2 + F + 2- 9

Find the points of intersection of the conicoid 2x2 — 2y + z2 = 1 and the

oo x=3 y-7 z2-9
straight line, 1 =3 = 2




