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I. Answer any ten of the following:

a) Define symmetric matrix with an example.

b) If A= [2 -1 ] , B = [ 4 3]. Find AB.
4 2 -2 1

c) Define order of a Group.
d) Construct the composition table of multiplication mod 10 for the set {1, 3, 7, 9}.

e) Find the projection of a = 21+ 3]+ 2k on b = 1+ 2]+ k.

t) Find a.(bxC) where, a= 2f+ ]+3k,b=-1+2]+k,c=3f+ J+2k.

g) Find ~[Sin 3x sin 2x].dxn

h) If.y' = (sin-1 x)2 show that (1- x2)Y2- xYl - 2 = O.

i) Evaluate: J tan-1x dx.

1 ~
j) Evaluate: J3x2 + 2x +1d~~

o

k) Find the integrating factor of the equation' (1+ x2) dy + Y= tan-1 x.dx
1) Test the equation for exactness: (2xy + 3y)dx + (x2 + 3x)dy = O.

m) Find the direction cosines of a line which makes angles 90°, 60° and 30° with
the co-ordinate axis.

n) Find the centroid of the triangle withthe vertices (4, 7, -6), (0, -5, 7) and (7, -8, 9).
0) Find a vector normal to the plane x + 2y + 3z - 6 = O.



II. Answer any four of the following:
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1) Solve using Cramer's rule:

2x + 5y + Z = -1, x + 7y - 6z = -18, 3y + 6z = 9.

[1 42].3) Verify Cayley Hamilton theorem for the matrix A = 3

4) Find nth derivative of sin(ax + b).

5) Find ~[ 1 ].
dxn (x+2)(x-1)

III. Answer any four of the following :

7) Show that the cube roots of unity form an abelian group with respect to
multiplication.

8) Show that set of square roots of unity is a subgroup of the group of fourth
roots of unity under multiplication.

9) Show that G = {1, 2, 3, 4} is an abelian group under mUltiplication modulo 5.

10) Find the sine of the angle between the vectors a = 2i + }+ k, b = -2i + 2}+ 2k.
11) Show that the points A(2, 3, -1), B(l, -2,3), C(3, 4, -2) and D(l, -6,6) are

coplanar.

12) Find the unit vector coplanar with b and c but perpendicular to a,where
a = i - 2}+ k, b = 2i + }+ k, c = i + 2}- k.



J dx
13) Evaluate: 2 .

2x + x-1

14) Evaluate: Jx cos2 xdx.

'It

"2 sin3 X 11
15) Prove that J . 3 3 dx:::-.

o Sill x+cos x 4

17) Solve: dy - xy::: X3y2.dx
18) Verify the equation (5x4 + 3x2y2 - 2xy3)dx + (2x3y - 3x2y2 - 5y4)dy = 0, for

exactness and hence solve.

V. Answer any two of the following:

19) Find the angle between the diagonals of a cube.

20) Find the image of the point (1, 2, 3) in the plane x + y + z = 9.

21) Find ax(bxc) and (axb)xc. if a::: i+ J+k. b:;;i+ 2}+3kand c:::2i+J+4k.

22) Find the point of intersection of the lines x -1 :::y - 2 :::z - 3 and
-3 2 2

x-1:::y-5:::~
3 1 -5


