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Attempt all questions.

Section A
1. P Q PAQ 

13/16
Find two non-singular matrices P and Q such that PAQ is in the normal
form, where

                             

1 1 1

A 1 –1 –1
3 1 1

Also find the rank of the matrix A.
A 

2. A A–1

13/17
Show that the following matrix A satisfies Cayley Hamilton theorem. Also find
A–1, where

                                      

1 2 1

A 0 1 –1
3 –1 1

P.T.O.
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3. α, β, γ x3 – px2 + qx – r = 0, r ≠ 0 

1
+ ,

1
+

1
+ 14/17

If α, β, γ be the roots of the cubic equation x3 – px2 + qx – r = 0, r  ≠ 0 form the equation

whose roots are  
1

+ ,  
1

+ , 
1

+ .

Section B
4. y = a cos log x + b sin log x 13/16

                 x2yn+2 + (2n+1) xyn+1 + (n2+1) yn = 0.

If y = a cos log x + b sin log x, then prove that

                x2yn+2 + (2n+1) xyn+1 + (n2+1) yn = 0.

5. x = a (t + sin t), y = a (1 – cos t) t 

4 cos
2
t

a 13/17

Prove that the radius of curvature at any point t of the cycloid x = a

(t + sin t), y = a (1 – cos t) is given by 4 cos
2
t

a .

6.
/2

0
log (sin x) dx 14/17

Evaluate—

                 
/2

0
log (sin x) dx

Section C
7. 13/16

curl ( ) – ( . ) –( . )a b a div b b div a b a a b
         

Prove that—

curl ( ) – ( . ) –( . )a b a div b b div a b a a b
         

8. 13/17

2

s
( ). Sxi yj z k nd



S x2 + y2 = z2 z = 1 
Evaluate—

                                
2

s
( ). Sxi yj z k nd

Where S is the closed surface bounded by the cone x2 + y2 = z2 and the plane
z = 1.

9. 17x2 – 12xy + 8y2 + 46x – 28y + 17 = 0 
14/17

T r ace t h e con i c 17x2 – 12xy + 8y2 + 46x – 28y + 17 = 0 and find the equations
of its directrix.
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