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Attempt all questions.

Section A
1. P Q PAQ 

13/17

                                               

1 2 3

3 2 1
A

1 3 2

2 1 3
Find non-singular matrices P and Q such that PAQ is in the normal form,
where

                                              

1 2 3

3 2 1
A

1 3 2

2 1 3

2.
2 –1 1

A –1 2 –1
1 –1 2

A A–1  13/17

P.T.O.



( 2 ) Y – 145 / Y– 146 / Y– 147 (S)

Find the characteristic equation of the matrix  

2 –1 1

A –1 2 –1
1 –1 2

 and verifyy

that it is satisfied by A. Also obtain A–1.
3. x3 + 3px2 + 3qx + r = 0

                                        2q3 = r (3pq – r) 14/17
If the roots of the equation x3 + 3px2 + 3qx + r = 0 are in H.P., then prove
 that                              2q3 = r (3pq – r).

Section B
4. y = a cos (log x) + b sin (log x), x2y2 + xy1 + y = 0 

13/16
                           x2yn+2 + (2n+1) xyn+1 + (n2 + 1) yn = 0
If y = a cos (log x) + b sin (log x) then show that x2y2 + xy1 + y = 0 and
prove that
                           x2yn+2 + (2n+1) xyn+1 + (n2 + 1) yn = 0

5. CP CD P 
3CD

ab
a b 13/17

If CP and CD be a pair of conjugate semi-diameters of an ellipse, prove that

radius of curvature at P is 
3CD

ab
, a and b being lengths of semi-axes of the

ellipse.
6. 14/17

                                         p2 + 2py cot x – y2 = 0
Solve—
                                         p2 + 2py cot x – y2 = 0

Section C
7. φ = x2yz +4xz2 (1, –2, – 1) 2i – j – 2k 

13/16
Find the directional derivative of φ = x2yz +4xz2 in the direction of the vector
2i – j – 2k at the point (1, –2, –1).



8.
C
F.dr F = xyi + yzj + zxk C r = ti + t2j + t3k 

t, –1 1 13/17

Evaluate 
C
F.dr , where F = xyi + yzj + zxk and C is the curve

r = ti + t2 j + t3k, t varying from –1 to 1.
9. 14/17

                                 21x2 – 6xy + 29y2+ 6x – 58y – 151 = 0
T r ace t h e con i c—

                                 21x2 – 6xy + 29y2+ 6x – 58y – 151 = 0
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