FEDERAL PUBLIC SERVICE COMMISSION
COMPETITIVE EXAMINATION FOR
RECRUITMENT TO POSTSIN BS-17

UNDER THE FEDERAL GOVERNMENT, 2015

APPLIED MATHEMATICS, PAPER-II

Roll Number

TIME ALLOWED: i
THREE HOURS MAXIMUM MARKS: 100

NOTE:(i) Attempt FIVE questionsin al by selecting TWO questions from SECTION-A, ONE question
from SECTION-B and TWO questions from SECTION-C. ALL questions carry EQUAL
marks.

(i)  Candidate must write Q.No. in the Answer Book in accordance with Q.No. in the Q.Paper.

(ii1) All the parts (if any) of each Question must be attempted at one place instead of at different
places.

(iv) Candidate must write Q. No. in the Answer Book in accordance with Q. No. in the Q.Paper.

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

(vi) Extraattempt of any question or any part of the attempted question will not be considered.

(vii) Useof Calculator isallowed.

SECTION-A
Q.No.1. (& Solve theinitial value problem. (10)
dy vy X
—+=—=—,y) =2
dx 2x y? o
(b)  Solve y"—4y'+4y =e* (10)
Q.No. 2. Solve thefollowing equations: (10)
(a) (1—x2)d2y—2xﬂ+2y—0
dx® dx
d’y dy
(b) FJF& = COSECX (10)
Q.No.3. (@ Classify the following: (5 each) (10)
(i) XU, +@ -y U, =0 —0< X<, —a<y<a
(i) Uy-6U,, +J, +3y=0
(b) Solve (10)
2 2
8_2u = aTu O<x<5
ot 0°x

u(o,t) =u(5,t) =0
u(x,0) = x*(x—5)
u,(x0) =0
SECTION-B
Q.No.4. (a) Prove that ifA and B; are two first order tensors, then their product (7)

AB, (i, ] =1,2,3) isasecond order tensor.

(b) If f(x,X,,X;)isascalar point function then o are the components of a first

X (7)
order tensor.
(© Find the invariant of the following second order tensor (6)
2 4 -1
6 -7 10
3 -4 6
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Q. No. 5.

Q. No. 6.

Q.No. 7.

Q. No. 8.

(@)

(b)
(©

(@)

(b)

(@)

(b)

(@)

(b)

Verify that the transformation
, 1
X = 1—5(le —14x, + 2X;)

X, = —%(le + X, + 2X;)

, 1
Xy = E(le1 + 2%, —11x,)

Isorthogonal and right handed. A vector field Ais defined in the system
Ox, X, %5 by A =xA =x3,A =%
Evaluate the components A of the vector field in the new system Ox;X; X;.
Prove that any second order tensor A; can be written as the sum of adeviator
and an isotropic tensor.
If a; =a; areconstants. Caculate.
82
0X, 0X,,

(a; X X;)

SECTION-C

Find the real root of the equation by using Newton — Raphson’s method.
3x—-cosx—-1=0

Solve the following system of equations by Gauss-Seidel method.
Takeinitial approximationas x, =0, x, =0, X, =0. Perform 3 Iterations.

20X, + X, — 2%, =17
3x, + 20X, — X; =-18
2%, —3X, + 20X, = 25

Find the real root of the equation X’ —4x—9=0 by Regular falsi method. Take
theinterval of theroot as (2,3) and perform 4 iterations. .

Find a polynomia which possess through the following points:

X: -1 0 1 2
f(x): 2 1 2 5

Use the langrage’s Interpolation formula to find the value f(12) if the values of x
and f(x) are given below

X 5 7 11 13
f(x) 150 392 1452 2366

Evaduate j > X1+ x*dx us ng%Simpson’s rule and trapezoidal rule forn=6
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(7)

(7)
(6)

(10)

(10)

(10)

(10)

(10)

(10)
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