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PART A - (10 x 1 = 10 Marks)

1 1
If the Eigen values of the matrix A= {3 } are 2, -2 then the Eigen values of A” are

@ >, = (b) 2, -2 (c)1,-1 (d) 1,3
6 -2 2
If two of the Eigen valuesof | -2 3 —1| are 2 and 8, then the third Eigen value is
2 -1 3
(a) -2 (b) 0 (c) 2 (d)3
Examine the nature of the series / +2 +3 +4 + ......... +n+...0

(a) divergent  (b) convergent (c) oscillatory (d) linear

The geometric series 1 + r + r> + r*+ ....+/"+ ..... converges if
@r<1 (b)r=1 (c)r>1 d)r<1
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What is the radius of curvature at (3, 4) on the curve x* + y? = 25?
@5 (b) -5 (c) 25 (d) -25

The envelope of the family of straight linesy = mx + % , M being the parameter is
@y =-4x (b)xX*=4y  ()y'=4x  (d)xX’=-4y

Ifx:rcos¢9andy:rsin49thenq IS

OX
y X y X
@ ——— b () (d) ——
Koy ey ey oyt
Ifu=X+£thenthevalueof x@era—quza—u IS
Z X OX oy 0z
@u (b) —u (c) 2u (d)0

After changing the order of integration in J;a J;a f (X, y) dydx ,y varies from

(a) 0 to x (b)Otoa (c)xtoa (dO0toy
. The value of the double integral Lﬁ joa rdrdéis
2 2
@ za® () © = (d) 7r?
2 2
PART - B (5 x 2 = 10 Marks)
0 5 -1
. Write down the quadratic form corresponding to the matrix A=| 5 1 6
-1 6 2
: 1 1 1 :
. Show that the series 1— r + P + e IS convergent.

. Find the envelope of the family of circles (x —a)* +y? =r?, where a being the
parameter.

. Ifx=u?-v? andy =2uv, find the Jacobian of x and y with respect to u and v.

. Evaluate IOZJ'O” rsin>@deodr.
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PART - C (5 x 16 = 80 Marks)

2 0 -1
16. (a) (i) Using Cayley-Hamilton theorem, find A* forA=| 0 2 0 (8)
-1 0 2
2 21
(i1) Find the eigen values and eigen vectors of A=|1 3 1 (8)
1 2 2

Or

(b) Reduce the quadratic form 6x* + 3y’ + 3z —4xy — 2yz + 4zx into canonical form by an
orthogonal transformation. (16)

17. (a) (i) Test the convergence of the series ine‘”z (8)
n=0

(if) Test for convergence of the series

142548 Moy 42 _2x”‘1+....(x>0) (8)
5 9 17 2" +1
Or
(b) (i) Discuss the convergence of the series
X x> x®

— + — O<x<l 8
X+1 1+x* 1+X%° ( ) ®)

(ii) Prove that the series 1— T S (-1)™ A s conditionally

V2 V3 4 Jn

convergent. (8)

18. (a) (i) Find the radius of curvature at any point of the cycloid

x=a(@+sind) and y =a(l—cosd) (8)
(ii) Find the evolute of the parabola y* = 4ax. (8)
Or
3
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(b) (i) Find the envelope of the straight lines 2 + y_ 1where the parameters are

b
related by the equation a* +b* =c? (8)
(if) Considering the evolute as envelope of normals, find the evolute of
2 2
Z+Z = (8)
. yz ZX Xy .. 8uv,w)
. u=—,v=—,w=— -
19. (@) (i) If < y . find Ax.y.2) 8)
(ii) Find the extreme values of the function f (x, y) = x> + y*— 12x -3y + 2 (8)
Or
(b) (1) Expand e*log(1+y) in powers of x and y upto terms of third degree. 8)
(i) A rectangular box open at the top, is to have a volume of 32cc. Find the dimensions
of the box that requires the least material for its construction. (8)
20. (a) (i) Change the order of integration and evaluate fol fxzz_x xy dy dx. (8)
. dx dydz . ) )
(i) Evaluate [ff for all positive values of x, y, z for which the integral
\/1— x2 — y2 -z
is real. 8

Or

(b) (i) Find by double integration, the area between the two parabolas y* =9x and

x? =9y (8)
2.,2
N o : X"y
(i) By transforming into polar coordinates, evaluate ” N y2dXdyover the annular
region between the circles x* + y* =a” and x* +y* =b?, b>a. (8)
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