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(2) All questions are compulsory.
(3) All questions carry equal marks.

Define the following matrices with illustration.
(i)  Lower triangular

(i) Diagonal
(iii) Skew — Mermitian
OR

Define Transpose of a matrix. If A is m x n matrix and B is n x p matrix then
prove that (AB)" = BTAT,
Find the rank of the matrix

2 3 4 -1
A= 5 2 0 -1

-4 5 12 -1
Attempt any one.
(i)  For the matrix A :[ 2_;‘ fi ;11 t g: } obtain A”A.
1 2 5
(i) IFA=[ 0 -1 2 },then find AL,
1 3 1

If A is an eigen value of an invertible matrix A = [aij]n, then show that.

L 1. i
(i) 5 isthe eigen value of AL

.. |A]. . .
(i) JTl is the eigen value of adj A
Find the eigen values and corresponding eigen vectors of the matrix.
0 -2 -2
A=l 2 -3 2

3 6 5
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Obtain the characteristic equation of the matrix A

1 1 3

1 3 —3]and verify the
2 -4 -4

Cayley-Hamilton theorem for A, Also find AL,

OR

State and prove Caley-Hamilton theorem.

Prove that the following system of equations is consistent.

x1+2x2+x3:2

2x1+4x2+3x3=3

3xl + 6x2 +05x; =4

Solve the following equations by Crammer’s rule.

x+y+z=09, 2x + 5y + 72 =52, 2x+y-2=0
An equation P (x) = apx" + apx™! + ax"2 + . +a _x+a =0, a,=0 has
exactly nroots, 3, e R,1=0,1,2, ....... n,neN

OR

Solve the equation x* + 3x3 + x2 — 2 = 0 using Ferrari’s method.

Attempt any two.

(i)

(i)
(iii)

. i 1
If the ratio of two roots of the equation 4x3 — 16x%2 + 9x + 9 =0 is 5, find the

roots of the equation.
Solve the equation x3 + 3x2 — 27x + 10* = 0 using Cardon’s method.

If o, B, v are the roots of the equation x3 +px2 + qx + vy = 0 then find the
equations whose roots are

(i) o2 B2
(i) oty Baog e

Obtain the polar equation of circle having centre (p, o) and radins ‘a’. If circle
passes through pole, what is its equation ?

OR

Find the polar equation of a line passing through the points A(r;, 6;) and
B (ry 0,).



(b) Attempt any two.

(i) If P SPand Q SQ are mutually perpendicular focal chords of a conic, then

1 1
prove that — + — = constant.
PP QQ

(ii) If the spherical Co-ordinates of a point in R3 are (2, % %) then find its
Cartesian and cylindrical Co-ordinates.

(i11) Transform the following equation in to Polar equation.

¥2=4(1+y).

5. (a) Obtain the equation of the tangent plane to the sphere x2 + y2 + z2 = a2 at the
point p(a., B, v) in RS,

OR

(@) Equation of the sphere, having extremities A(x,, y,, Z;) and B(x,, Y,, Z,) of its
diameter.

(b) Attempt any two.

(i)  For what value of ‘a’ the plane x + y + z = a touches the sphere x2 + y2 + z2
—-2x-2y-2z-13=07
Obtain the point of contact.

(i) Find the equation of the sphere passing through the circle x2 + y2 + z2 = 15,
2x + 4y + 5z = 7 and a point (1, -1, 1).

(ili) Find the equation of the orthogonal sphere to the sphere x2 + y2 + z2 + 6y +
2z + 8 = 0 and touching the plane x + 2y + 2z + 6 = 0 at the point (-2, -2, 0)

6. (a) In usual notation obtain the equation of right circular cone whose vertex is

r (o, B, v) semi-vertical angle is 6 and the axis is the straight line % = Lr;ﬁ =

Z-y T
N .(6¢0,6¢2)

OR

(@) Obtain the equation of enveloping cylinder generated by revolving straight line

. x—-a Yy-B z
parallel to st. line = m -

;y and touching. the sphere x2 + y2 + 72 = a2,

FS(R)-06 7 P.T.O.
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(i)

(i)

(iii)

Find the equation of the right circular cone which passes through the line
2x = 3y = -5z and whose axis is the straight line x =y = z.

Find the equation of a cylinder whose generators are parallel to z-axis and
the guiding curve isy? + 2z2=1,x -3z =0.

If axis of the right circular cylinder of radius 2 units is {(1, 3, 2k) / K € R}
then find the equation of the right circular cylinder.

Obtain the condition that the plane /m + my + nz = p touches the central conicoid
ax? + by? + cz2 = 1 and point of their contact.

OR

Show that at most five normals can be drawn to the paraboloid by? + cz2 = 4ax
from a given point.

Attempt any two.

(i)

(i)

(iii)

If the normal to the conicoid ax? + by? + cz2 = 1 at a point A(a., B, 7) meets
the Co-ordinate planes xy, yz and zx respectively at G;, G, and G5 then

prove that PG, : PG, : PGy =al:bt: CL

Find the points of intersection of the conicoid 2x% — 2y2 + z2 = 1 and the

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

Prove that the plane 7x + 5y + 3z = 30 touches the ellipsoid 7x? + 5y2 +
3z2 = 60 and their point of contact is (2, 2, 2)




