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NOTE:(i)
(i)
(iii)

(iv)
(V)

Candidate must write Q.No. in the Answer Book in accordance with Q.No. in the Q.Paper.
Attempt FIVE questions in all by selecting TWO questions from SECTION-A, ONE
guestion from SECTION-B and TWO questions from SECTION-C. ALL questions carry
EQUAL marks.

No Page/Space be left blank between the answers. All the blank pages of Answer Book must
be crossed.

Extra attempt of any question or any part of the attempted question will not be considered.

Use of Calculator is allowed.

Q. No. 1.

Q. No. 2.

Q. No. 3.

Q. No. 4.

SECTION-A
(@ Solve the initial-value problem (10)
dy 1
- - -2)=0.
dx  x+y° y=2)
(b) Initially there were 100 milligrams of a radioactive substance present. After 6 (10)

hours the mass decreased by 3%. If the rate of decay is proportiona to the
amount of the substance present at any time, find the amount remaining after 24

hours.
(@  Solve (*+1)y"+xy'—y=0. (10)
(b)  Obtain the partial differential equation by elimination of arbitrary functions, (10)
asinx+bcosy =z (take z as dependent variable).
(@  Solvethepartial differential equationu,, +u,, = U, (10)

u0,y,t)=u(a,y,t)=0
u(x,0,t) =u(x,at)=0
and theinitial condition, u(x,y,0) =f (x,y).

subject to the conditions

(10)
(b)  Solver +(a+b)s+abt = xy by Monge’s method.
SECTION-B
(@ Prove that ifA,Bj,and C, are three first order tensors, then their product (10
ABC, (i,j,k=123) is a tensor of order 3, while
AB,C,(i, ] =1,2,3) form afirst order tensor.

(b) If 41i2i3'"in is atensor of order n, then its partial derivative with respect to X, (10)

0
that isaT A\lizia iy is also atensor of order n+1.
p
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Q. No. 5.

Q. No. 6.

Q. No. 7.

Q. No. 8.

(@)

(b)

(@

(b)

(@

(b)
(@)

(b)

X -3 6 2| x

Show that the transformation| x; | = E -2 3 —6]| X, | isorthogonal and
X 6 -2 -3|x

right-handed.

A second order tensor A, is defined in the system Ox, x, X, by

A =xX; i,]=123. Evaluateits components at the point P where
X =0, X, = X, =1. Also evaluate the component A, of the tensor at P.

m
The Christofell symbols of the second kind denoted by { - } are defined
J!

{T}= g™ [ij,k] G, j,k=12,..n).

Prove that (i) {T}:{rﬁ‘},(ii) [, K] = 9., {m}
IJ JI IJ

ag ]

5=l e

SECTION-C
Apply Newton-Raphson’s method to determine a root of the equation
f(X)=cosx-xe*=0 such that|f(x')[<10® ,wherex is the
approximation to the root.

Consider the system of the equations
2% =%, +0x, =7
=X + 2% % =1,
Ox — X, +2X%, =1

(10)

(10)

(10)

(10)

Solve the system by using Gauss-Seidel iterative method and perform three

iterations.

Use the trapezoidal and Simpson’s rules to estimate the integral
3

3
j f (x)dx =j(x3 —2x% + 7x—5)dX .
1 1

Find the approximate root of the equation f (x) = 2x*> + x-2=0.

Find a 5"degree polynomial which passes through the 6 points given bel ow.

Ix_ 110 20 40 50 70 80 |
f9 -9 -41  -189 -173 9 523 |

(10)

(10)

(10)

Determine the optimal solution graphically to the linear programming problem, (10)

Minimize z=23x +6X,
subjectto  4x +x, > 20
X +X%,<20
X +X, 210

X, % =0
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