2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8 = 50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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Note: Answer FIVE full questions, selecting
at least TWO questions from each part.

PART A
Find Fourier series of f(x)=2nx -x" in [0, 2n]. Hence deduce Z(z—l—])—, :Eg——. Sketch
r lan—1)y

the graph of f{x). (07 Marks)
Find Fourier cosine series of f(x) = sin(mf-]x , where m is positive integer. (06 Marks)
Following table gives current {A) over period (T):

A(amp) 198 | 1.30]1.05]1.30|-0.88 | -0.25]1.98

t (sec) 0 | T/6 | T3 | T2 |2T/3|5Tl6| T
Find amplitude of first harmonic. (07 Marks)

Find Fourier transformation of e™™* (—w0 < x < ) hence show that e V2is self reciprocal.

(07 Marks)
Find Fourier cosine and sine transformation of
flx) < x O<x<a 06 Mark
(x)= 0 Xx=>a s ( arks)
: T I-s 0<s<l t1-cosx n
Solve integral equation _[f (x)cossxdx = . Hence deduce I —dx =—.
0 0 s21 v X 2
(07 Marks)
: . " . . . . du ,0u
Find various possible solution of one dimensional wave equation e =C pwE by separable
variable method. (07 Marks)
‘92
Obtain solution of heat equation % =c’ %t—zl—]- subject to condition u(0, t) = 0, u(f, t) = 0,
u(x, 0) = f(x). (06 Marks)
Solve Laplace equation l: + u =0 subject to condition u(0, y) = u(f, y) = u(x, 0) = 0;
u(x, a)= sin(%}. (07 Marks)

The revolution (r) and time (1) are related by quadratic polynomial r = at® + bt + ¢. Estimate
number revolution for time 3.5 units, given

Revolution | 5 | 10 | 15| 20 | 25| 30 | 35
Time 121161192124 (26( 3

(07 Marks)
Solve by graphical method,

Minimize Z =20x, +10x, under the constraints 2x, +x, 2 0;x, +2x, <40; 3x,+x, 20;
4){i +3X2 =60; x,x:20. (06 Marks)
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¢. A company produces 3 items A, B, C. Each unit of A requires 8 minutes, 4 minutes and 2
minutes of producing time on machine M;, M, and M; respectively. Similarly B requires 2.
3, 0 and C requires 3, 0, I minutes of machine M, M; and Mj. Profit per unit of A, B and C
are Rs.20, Rs.6 and Rs.8 respectively. For maximum profit, how many number of products
A, B and C are to be produced? Find maximum profit. Given machine M,, M>, M; are

available for 250, 100 and 60 minutes per day. (07 Marks)
PART — B
5 a Byrelaxation method, solve —x+6y+272=85, 54x+y+z=110, 2x+15y+6z="72.
(07 Marks)
b. Using Newton Raphson method derive the iteration formula to find the value of reciprocal of
positive number. Hence use to find 1 upto 4 decimals. {06 Marks)
e
€. Using power rayley method find numerical largest eigen value and corresponding eigen
10 2 1 o
vector for 2 10 1 using (1, 1, 0)' as initial vector. Carry out 10 iterations. (07 Marks)
2 1 10
6 a. Fit interpolating polynomial for f(x) using divided difference formula and hence evaluate
f(z), given f(0)=-5,f(1) =-14, f(4)=-125, f{(8) = -21, f{10) = 355. (07 Marks)
b. [Estimate t when f(t) = 85, using inverse interpolation formula given : (06 Marks)
t 2 5 8 14

f{t) 948 | 879 | 813 | 68.7
C. A solid of revolution is formed by rotating about x-axis, the area between x-axis, lines
x =0, x = 1 and curve through the points with the following co-ordinates.

x| 0 1/6 2/6 3/6 4/6 5/6 1
y | 0.1 |0.8982 | 0.9018 ; 0.9589 | 0.9432 | 0.9001 | 0.8415
by Simpson’s 3/8" rule, find volume of solid formed. (07 Marks)
. : . . u &u "

7 a. Using the Schmidt two-level point formula solve -éx—z = Eunder the conditions
w0, t)=u(l,t)=0; t=20; u(l,0)=sinnx 0<x<1,takeh= -;1{ o= é Carry out 3 steps
in time level. {07 Marks)

-2 2
b. Solve the wave equation < :‘; = 48_L215ubject to u(0, t) = u(4, t) = u(x, 0) = 0, u(x, 0) = x(4-x)
&t X
take h=1k=10.5. {06 Marks)
2 2
C. Solve 2 Lf +—gy_tl = () in the square mesh. Carry out 2 iterations. (07 Marks)
N 7
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8 a. State and prove recurrence relation of f-transformation hence find Z1(n), Z1(n*). (07 Marks)
b. Find Z-[e™ coshn® —sin(nA +0) +n]. (06 Marks)

c. Solve difference equation u__, +6u

wr FOu, =n2" given u, =u, =0, (07 Marks)
* ok %k k¥ ok

2o0f2
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