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PART -A (10 x 2 = 20 Marks)

1. Find the Eigen values of 3A + 21, where A = 5 4
2 ).

2. What is the nature of the quadratic form x2 + y2 + z2 in four variables ?
n + 13. Discuss the convergence of the sequence {ad, where an - .

1 14. Examine the convergence of the series 1 -2 + 3 1+

5. What is the curvature of the circle (x - 1)2 + (y + 2)2 = 16 at any point on it ?
6. Define evolutes of the curve.

dux
If xY + = 1, then find dx

8.8. If x = r cos 0, y = r sin 0, then find a(x,
Y).

a(r, 0)
71 a

9. Evaluateff r dr de.
00

x

10. Sketch the region of integration in if dy dx.
00

PART -B (5 x 16 = 80 Marks)
2 0 1

11. (a) (i) Find the Eigen values and Eigen vectors of the matrix 0 2 0 (8)

1 0 2
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(ii) Verify Cayley-Hamilton theorem for A = 2 5 -4 . Hence find A-1 (8)

3 7 -5
OR

(b) Reduce the quadratic form 6x2 + 3y2 + 3z2 - 4xy - 2yz + 4xz into a canonical
form by using orthogonal transformation. Hence find its rank and nature. (16)

12. (a) (i) Discuss the convergence and the divergence of the following series :
1 3 5

+ .++...to.. (8)
1.2.3 2.3.4 3.4.5

2 3 4

(ii) Find the interval of the convergence x - + - + (8)

OR

(b) (i) Examine convergence of the seriesn1Qui-113 + 1 - (8)
=

X X
+

2 3

(ii) Test the convergence of the series + x2 + x3 + to 00 (8)

13. (a) (i) Find the radius of curvature at any point of the catenary y = c cosh ?lc. (8)

(ii) Find the equation of the evolutes of the parabola y2 = 4ax. (8)

OR

(b) (i) Find the equation of circle of curvature at (14, 4) on -\rx + -\ET = \Fa. (12)

(ii) Find the envelope of y = mx + .4a2m2 + b2, where m is the parameter. (4)

14. (a) (i) Expand ex sin (y) in powers of x and y up to the third degree terms. (8)

z)y,
(ii) If x = r sin 0 cos 04), y = r sin 0 sin 4), z = r cos 0, then find

a(x,
(8)

a(r,0,4))*

OR
(b) (i) Examine f(x, y) = x3 + 3xy2 - 15x2 - 15y2 + 72x for extreme values. (8)

Dw aw aw
(ii) If w = f(y - z, z -x, x - y), then show that -+ -+ = 0. (8)

ax ay az

15. (a) (i) Evaluate ffxydxdy over the positive quadrant of the circle x2 + y2 = 4. (8)
00,0

(ii) By changing to polar coordinates, evaluate if e -(x2+ Y2) dxdy. (8)
o o

OR
I 2 -x

(b) (i) By changing the order of integration evaluation xydydx.
0 x2

(8)

(ii) Evaluate fn dzdydx
._ y z + 1)3

where V is the region bounded by x = 0,
v

y=0,z=0 andx+y+z=1 (8)
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