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PART A - (lOx 2 = 20 marks)

1.
. [2 0

If 2, 3 are the eigenvalues of 0 2

b 0
~J' then find the value of b .

2. State Cayley-Hamilton theorem.

U" 1 d . h f11 1 1"smg integra test, etermme t e convergence 0 +-+-+...+--+ ...
3 5 2n-1

3.

4. U . ." h h . 1 2 3 . dismg companson test, prove t at t e senes -+ - +-+ ...IS ivergent.
1.3 3.5 5.7

5.

6.

Find the radius of curvature of the curve y = eX at (0, 1).

Define involutes and evolutes.

y z x. "au au au
If U=-+-+-, then find the value of x-+y-+z-.

z x y ax ay az

Find the Jacobian of the transformation x = r cos e, y = r sin g .

7.

8.

9.
321

Evaluate J J -dx"dy.
2 1 xy

10.
,,/2 sinO

Evaluate. J J r d Odr,
o 0



PART B - (5 x 16 = 80 marks)

11. (a) (i) Using Cayley-Hamilton theorem find A 4 for the matrix

A=[~1 . -2
1

_21J. (8)

1 -1 2

(ii)
[

7 -2
Find the eigenvalues and eigenvectors of - 2 6

. 0 -2
(8)

Or

(b) (i) Reduce the quadratic form 3x2 + 5y2+3z.2 - 2yz + 2zx - 2xy to the
.canonical form through orthogonal transformation. (10)

(ii) If fJ is an eigenvalue of a matrix, then prove that 1 IS the
fJ

eigenvalue of A -1 . (6)

12. (a) (i) Show by. direct summation of n terms that the series
111- + -. + - + ... is convergent. (8)1.2 2.3 3.4

(ii)
co

Test the convergence of the series I ---{!-- xn, X > 0 .
n=l n: + 1

(8)

Or

(b) (i)
co

D· f an alternati d "'\' cos nJretermine convergence 0 an a ternatmg series an test ~ 2
n=l n + 1

for absolute and conditional convergence. (8)

(ii) T t th f th . 1 3 3.6 2 3.6.9 3. es e convergence 0 e senes +-x+--x + x + ...
7 7.10 7.10.13

by D'Alembert's ratio test. (8)

13. (a) (i) Find the envelope. of the family of straight lines x + y = 1 where.
0, b

0, and b are connected by 0,2 + b2 = 64 . (8)

Or

(ii) Find the evolute ofthe cycloid x = a (19 - sin 19), y = 0,(1- cos 19). . (8)
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(b) (i) Find the equation of the circle of curvature of .[; +.JY = Fa. at

(8)

(ii) Find the radius of curvature at the point (a, 0) on the curve

(8)

14. (a) (i) Find the extreme value
f (x, Y)=:=X3+ y3 -3x -12y + 20.,

of the function
(8)

(ii) (
y) ,? a2u a2u? a2 uIf u=(x - y)f - , then find :c -? + 2xy--+ y- --9 .'
x ax- axay ay-

(8)

Or

(b) (i) Find the length of the sh~rtest line from the point (0, 0, 295) to the

surface z = xy . (8)

(ii) Expand sin xy at (1,;) upto second degree terms using Taylor's

serres. (8)

15. (a) (i) Find the volume of the tetrahedron bounded by the coordinate

planes and ~+ y +~= 1. (8)
a b c

(ii) Find the area of the cardioid r = a (I + cos e) . (8)

Or

(b) (i) Change the order of integration f 1 ye yi: dx dy and hence
o 0

evaluate it. (8)

2 ~2x-x2

(ii) Evaluate f' f (x2 + y2)dydx by changing into polar co-ordinates.
o 0

(8)
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