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Time : Three Hours - Maximum : 100 Marks
Answer ALL questions. ‘
PART — A (10%x2=20 Marks)

1. Find the sum and product of the eigenvalues of a 8% 3 matrix A whose characteristic

equationis 33 _ 732 4 36 _q.

2. If AM# 0) is an eigenvalue of a square matrix A, then show that A" is an eigenvalue
of A-1, ‘
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3. Determxne the convergence or divergence of the semes Z 2 _
test. e _ : B

4, Show that an absolutely convergent series is convergent.

5. Define geometrically curvature of the c;irve and centre of curvature at a point.

8. Define the evolute and involute of the curires_. 13. a)

7. Find dw/dt when u = x2 'y, x = t2 and y= et

8. Ifx u(1 + v) and y=v (1 + u), fmd a (x y)la(u, ) b)

9. Fmd the area bounded by the hne y X and parabola xa = y

. a3z
L )
10_. Evaluate the triple int_egral Ié[ _! X yz d" dY dz 14. a)

1

PART-B  (5x16=80 Marks)

11, a) i)_ Show that A = satisfies its own characteristic equation and hence

n-l_O [ S+]
.NO -t

find A-L. (8)

if) The elgenvectors of a 3 X 3 real symmetric matrix A correspending'to
sigenvalues 1,3 and 3 are (1 0 ~1)T, (10 1)T and (0 1 0)T respectively. Find
the matrix A by an orthogonal tr ansformation.
(OR)
b) Reduce the quadratic form 6x%+ 3y? + 372 — 4xy — 2yz + 4zx into the canonical
form by an orthogonal transformation and find the index, signature and nature
of the quadratic form.

(8)( (
16. a)

(16)
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12. a) i Examine the character of the series - gt T 7 toce
1+x 1+x° 1+x

b)
(8)

where 0 <x <1,

ii) Test for the convergence of the sex: ies Z(V n"+1)- n), using cofnparieon

n=1

test. ®)

(OR)

O
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i) Find the interval of convergence of the series
g .38 _4 B

X x x X
X e mm e o e o e to 8
25" 3 4 5 " ®
s [ h-1
i) Test whether the series 2 5 -1 is conditionally convergent or absolutely
n=1 -
convergent. (8)
i) Find the radius of the curvature at (a, 0) on the curve xy? = a3 -x3, 8)
ii) Find the evolute of the parabola x2 = 4ay. 8
(OR) |
{) Find the equation of the circle of curvature of the parabola y2 = 12x at the
point (3, 6). {10)
ii) Find the envelope of the family of straight lines given by
X c08 0.+ y sin0; = a sec 0, where ¢ is the parameter. (6)
i) Examine the function f (x, y) = x8 y2 (12— x ~y) for extreme values. (8)
ii) Expand sin (xy) in powers of (x— 1) and (y - (1/2)) up to second degree terms
by using Taylor's series. ®
(OR)
) Ifz=£(x,y), wherex=e" cos v and y = e" gin v, then show that
dz 9z _2u0Z
tyY—=0" =,
ov " du oy ®)
ii) The temperature T at any point (x, y, z) in a space is T = 400 xyz2. Fmd the
highest temperature on the surface of the unit sphere x24yZ+gl=1, (8)
12-x
i) Evaluate integral I J'xy dy dx by changmg the oxder of integration. (8)
i) Find, by using trlple 1ntegrals, the volume of the tetrahedron bounded by
the planesx=0,y=0,z=0andx+y +z=a. (8)
(OR)
i) Evaluate j jra dr do over the area bounded between the circles x = 2 cos §
andr =4 cos 0. 8
1 , S
ii) Evaluate Ijjm dx dy dz, where V is the volume of the sphere
+
x2 + y2 + 22 = a2 by changing to spherical polar coordinates. 8)




