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Instructions : (1) Attempt all questions.
(2) Each question carries equal marks.

1.  Answer any three :

(a) Define transpose of a matrix. If A is m x n matrix and B is n x p matrix, then prove
that (AB)T =BT AT,

I 2 5
(b) Define inverse of a square matrix. If A { 0 -1 2 ], then find A~
I 3 1
4 3 0 =2
(c) Define rank of a matrix. Find the rank of the matrix A=| 3 4 -1 -3 |
-7 -7 1 5

(d) Define symmetric and skew-symmetric matrices. Prove that any square matrix can
be expressed as a sum of a symmetric and skew-symmetric matrices.

tano -1

(e) IfAZ{ },aeRthenﬁndA‘l.

1 tan o

2. Answer any three :
(a) State and prove Caley-Hamilton theorem.

2 -1 1
(b) Verify Caley-Hamilton theorem for the matrix A = [ -1 2 - } Find also A~
I -1 2

(c) Define Eigen Value and Eigen Vector of matrix. Find the eigen value and eigen

) 1 4
vector for matrix A = [ 3 9 }

(d) Solvex+y+z=9,2x+5y+7z2=52,2x +y—z=0by Crammer’s rule.
(¢) Solvex+y+z=6,2x—y+z=3,x+3y—2z=4 by matrix.

3.  Answer any two :
(a) Explain Cardon’s method for solving cubic equation.
(b) Explain Ferrari’s method for solving biquadratic equation.
(c) Solve: x3—6x2—3x+26=0.
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4.  Answer any three :

(a)
(b)

(©)

(d)
(e)

: .1 .
Derive the polar equation i 1 + e cos 6 of conic.

Explain spherical co-ordinates system in R3, and deduce its relations with Cartesian
co-ordinates.
Find the foot of the perpendicular drawn from the pole upon the st. line passing

through the points (2, m) and (1, %)

Find polar equation of a circle, having centre (p, o) and radius ‘a’.

. . . . .
Transform the spherical equation 0 =  into Cartesian equation.

5. Answer any three :

(2)
(b)
(©)

(d)
(e)

Find equation of the sphere, having extremities A(x,, y,, z;) and B(x,, y,, z,) of its
diameter.

Obtain the equation of the tangent plane to the sphere x> + y? + z> = a2 at the point
p(at, B,v) in R,

Find condition that the plane /x + my + nz = p touches the sphere x2 + y> + zZ =a
and point of their contact.

Find the equation of the sphere passing through the circle x2 + y2 + z2 + 2x + 4y —
2z =3,x+y+ 2z =4 and touching the plane 4x + 3y = 14.

Find the equation of the sphere touching the plane 2x + 2y — z = 8, and passing
through the points (3, 0, -1), (1, 4, 3), (0, -1, -1).

2

6.  Answer any three :

(a)
(b)

(©)

(d)

(e)

Find equation of an enveloping cone, having generator touching sphere x> + y? + z% = a2

and passing through a point p(a., B, ) in R3.

Find equation of enveloping cylinder, generated by revolving st. line parallel to

x—o_y-B_z—y
B ~n

and touching the sphere x2 + y2 + z% = a2.

[ m
Find equation of right circular cylinder having axis 2 _l < Yr;B _Z ; L and radius
rin R3.

) ) ) ) ) . x—=1 y—-1 z— .
Find equation of right circular cylinder having axis 7~ 3 T and radius
3 units.

Prove that the equation
33x? + 13y? — 957z — 144yz — 96zx — 48xy = 0 represents a cone. Find its axis and
semi-vertical angle.

7.  Answer any two :

(a)
(b)
(c)

JM-95

Find equation of the tangent plane to the central conicoid ax®> + by? + c¢z? = 1 at
point p(a, B, y) on it.

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

Prove that the plane 7x + 5y + 3z = 30 touches the ellipsoid 7x* + 5y? + 32> = 60,
and their point of contact is (2, 2, 2).
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