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Part - A
[Answer any two questions from the followings.]

r(a). ( 2 -z -4\ 2

Show that the matrix A = | -1. 3 4 | is an Idempotent Matrix.
\r -z -3/

l (b). /L 2 -3\ 3

Determine the Rank of the following matrix A = | 1 3 B l." \oo -zl
1(c). /3 7 1\ 5

Define inverse matrix. Find the inverse of the matrix e =( -t 5 -1 l\r -r 3/
by using row elementary matrix operation.

2(a'1. /1, 2 -3\ 2

ti/ = (0 3 Z ), then find its characteristic equation (Polynomial) and

\o o -z)
Eigen values (characteristic roots).

2(b)' Using Cayley Hamilton theorem, find the A-1 of the matrix o = (7 ) 
2

2(c). / -1, 2 -2\ 6

Ila square matrix,4: | 1, 2 t l. fina the modal matrix P and the

\-r -1 o)
resulting diagonal matrix D of A.

3(a). [-s -8 0 I
Show that A = 

l- i 
,, jrl tt an involutory matrix.

3(b). Find the solution of the following system of linear equations

x+y*z=3, x*?y*32=4, x*4Y*92=6
by using matrix analysis (inverse).

3(c)' ,f A = (f; -f), *tr, find it's Eigen values and Eigen vectors.

Part - B
[Answer ary !@.questions from the followings.]

4(a). Forces of magnitudes 5 and 3 units acting in the directions 6i + 2i + 3ft and

3i - 2j + 6k, respectively, act on a particle which is displaced from the

point (2, Z, -l) to (4,3, 1). Find the work done by the forces.
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4(b). Prove that d. (b x c) = b. (c x a) - c. (a x b)
4(c). Prove that q" x (b x c) = (a. c)b - (a. b)c

5(a). Evaluate YQ = log(xz + y2 + zz).
5(b). Find the directional derivative of the scalar function f (x, y, z) = x2 * xy *

z2 atthe pointA(1, -L,-1) in the direction of the line AB where B has co-

ordinates (3,2, l).
s(c). Show that the line integral ff,;,ilfrf + f)dx + (x2y + 3xyz)dy is

independent of the joining points (1.,2) and (3,4). Hence, evaluate the

integral.

6(a). State Stoke's theorem.

6(b). Prove the Green's theorem.

6(c)' Use the Divergence theorem to evaluate {!, {*aya, * yd.zd"x * zd.xd.y),

where S is the portion of the plane x * 2y + 3z = 6 which lies in the first

octant.

7(a). Find the unit vector normalto surface Q@' + 3y' + 2z - 6) at P(2,0,L).
7(b). Find the volume of the parallelepiped if a=-3i+7j+5k, b =-3i*

7J -3k, and c =7i-5j -3k are the three co-terminus edges of the
parallelepiped.

7(c)' using Green's theorem, evaluate [, {*' * xy)dx + (x2 + y2)d.y,where c
isthe square formedbythe lines y = +1, x = *1.
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