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Note: Answer all questions from Part A and any five questions from Part B.
PART — A (20 Marks)
Define rank of a matrix. Give an example of a 2x3 matrix whose.rank is 2.

Write the symmetric matrix for the quadratic form Q = x? +.2y*+ 3z° — 2xy + 4yz + 6zx.

- 1
Test the convergence of the series Z { 5|
n=1 \n“+n N
State Leibnitz’s test.

Find the radius of curvature at the origin ofithe curve x* — 4x® — 18 x¥* =y = 0.

Obtain the equation of envelope of the family of straight Iines§+B: 1, where the
a

parameters a and b are connected by the relation ab = 4.

2

Evaluate lim Xy .
(xy)=(1.2) X +y2

Finddd—V: ifw:x2+y2,x:coszt,y:sinztattz%.

Find the normal vector and unit normal vector to the surface z? = x> — y? at (2, 1,/3).

10 Show that the vector "% (? + ] + 12] is solenoidal.

PART - B (5x10 = 50 Marks)

11 a) Find the values of a and b such that the equations x +y + z = 6, x + 2y + 3z = 10,

X + 2y + az = 6 have (i) no solution, ii) unique solution and (iii) infinite solutions.

1 3
b) Find the characteristic equation of the matrix A = (2 4] and hence find the matrix

represented by A% — 5A” — A® — 5A® — A% + 6A% + |.
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12 a) Test the convergence or divergence of the series 1 + ——+—+—+—+----.
2 3 4 5
2 3° 47 5
n-1sin nx
n2

b) Prove that the series ) (-1) converges absolutely.

a - - b-a
<tan lb-tan 1a<

13 a) Using Lagrange’s mean value theorem, prove that 5 R
1+b l+a

O<ac<hb.

b) Sketch the graph of the curve y =

X
Vx2+1.

2
X“y(x-y) 2 2
—’ ) 0’0

14 a) Iff(x,y) =1 x2 +y?2 ey #( ),showthat ot # ot

oX oy 0y ox
0 . (%y)=(0,0)

at (0, 0).

2X+y

b) Obtain the Taylor series expansion. of the function f(x, y) = e about (0, 0) upto

third degree terms.
15 a) Prove thatV(/nr)= T Wherer=xi+yj+zk and r= Ir|.

r2’

b) Evaluate HSIE.H ds, where F= 62? - 4} + ylz and S is the portion of the plane
2x + 3y + 6z = 12 in the first octant.

16 Find the eigen values and the corresponding eigen vectors of the matrix
3 1 -1
A=|-2 1 2|.
01 2

%
r1Z=:1\/n2 +1

b) Find the value of§(3x2 —8y2)dx + (4y — 6xy) dy, where C is the boundary of the
C

17 a) Discuss the convergence of the series x", x> 0.

region defined by x =0,y =0, x +y =1 by Green’s theorem.
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