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(Write your Roll No. on the top-immedialeiy on receipt of this gquestion paper.)
Attempt Fivel questions in alll taking at least one question from eacﬁ Section.
All queotions carry equél marks.
_ Section A o
1. (a) Prove that the set ] of all integers with the binary operotion * defined by -
| a*bh=a+bh+1
form a group. _ 7
Or

Determine whether or not W is a subspace of R3 where W consists of all vectors
(a, b, ¢) In R3 such that :

'a+b+é=0.

(b) Find a basis and the dimension of solution space W of the following homogeneous

system: ' : o 8
x+2y-22425s-1=10
x+2y—z+3-2t=0
2x+4y-—_7z+s+t=0.
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{(a) Linear Transformation T on R of all ordered triples of real numbers is defined by : 5 -
7 (o] [31  [o]-]2]

T|0|=|2]. T|1|=|1| and T|O|=]1

Cpmpdte :

~ (b) Linear transformation T on R? is defined as :

x| [2y+:z]

Tiy|=i3x-4yl.

z 'L&l?’x

Find the matrix representation of T relative to :

1] '_ [0] 0]
(i)  the standard basis {¢; =|0], ¢, =|1},e;=]0
0] | 0] [ 1]
1] 1] [17)
(@) the basis yo, =11 ,az.'z 1,0 =]0f} | ~ 10
11 0 0




(a)

(5)

©

(a)

®

Find the eigenvalues and eigenvectors of the matrix :

«3) 945
Section B

Verify Cayley-Hamilton theorem for the matrix :

Hence find A~ — ‘ | 5
If A is Hermitian matrix and B is s_kew-Hennitiaﬁ matrix, show that :
A+iBand A - B
are Hefmitian. N ' ' 5
If H is a Hermitian matrix and [ is Identity matrix, sh’ow that :
(H - ) H+ay!-
is a unitary matrix :

(here, i =\/:—1) ' _ 5

TF

- Can A be diagonalized ? If yes, find a diagonalizing matrix P and verify that P

diagonalizes A. | - | 10

Determine e if :

P.TO.
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(@ Solve the coupled differential equaﬁon’s D

y=-4y+12z
- Z=3y-3z
where, 3(0) = 1, 2(0) = 4, 7(0) = (0) = 0. o 10

(b)  Write the symmetric coefficient matrix of the following quadratic form :
2 2 2 S
xp+ 2xy 4 3xy + 4xx, + 5x,x; + 8xx;. -‘ .5
~ Section C
Solve one-dimensional wave equation :

Pu_

o7 az,o_st;»o

under the boundary conditions u(0, 1) = 0 and (L, 1) = 0 and initial conditions : -

—%ﬁx 0< L'
(%tri) =0 and ulx 0)=1 3 L 3
t=0 —({L - —<x<L
TGRS
(here, ¢ and h are constants). - : , -]75

Write down the two-dimensional heat equation in Cartesian coordinates and solve it for a uniform
rectangular plate bounded by the lines x = 0, y = 0; x = g, y = 4 when the initial temperamre
distribution is flx, y). The edges are kept at zero temperature and the faces of the plate ar.e

impervious to heat. o 15

* Write down three-dimensionat Laplace’s equation in eylindrical (p, ¢, z) as well as in spherical

(r, 8, ¢) coordinates. Obtain the solution of Laplace’s equation in spherical coordinates which

are independent of ¢. : : o '.15
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