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1. (a) Write the period of the function sin2x. 1
(b) Write the values of the coefficients a,

and b, in the Fourier expansion of the
function f(x) in the interval (-m, n) as

flx)= a?o + Y (a, coshx + b, sinh x) 5
n=1 2

() Find a Fourier series for the function
f(x)=n+x in the interval (-=, m). 7
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(b)

(c)
(d)

(e)
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Or

Find a Fourier series for the function
defined by the equation

-1 for -n<x<0
f(x)=40 for x=0
1 for O<x<m

Write when Laplace transform of a
function exists. 1

Write the value of (i) L{l} and (ii) L{e™'}.
1+1=2

Find (i) L{cos®2t} and (ii) L{cosht}. 2+2=4
Find the following (any two) : 4x2=8
(i) L{(sint-cost)?}

(i) L{(1+te')?}

(iii) L{t?cos?2t}

Find the Laplace transform of nth order
derivative of a function. S5

Or
If L{F(t)} = f(s), then show that

L{F(at)} = % f(gj

( Continued )

3. (a)

(b)

(c)

(@)

4. (a)

(b)

()

(d)

(e)
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.V\. _1 1
Write the value of L {52 Tl L
1 £SO
i ) I}4——¢ and (i) L { }
Find (i) L {25_7}“ ! s
2+2=4
e-—S
ind L o 2
o {32 £ 1}
Find the following (any one) : 3
s s }
) (s2 +a?)(s® +b?)
L }
( s? +6s+25
Write ‘the Fourier cosine integral
formula. _ 1
If F{f(x)]=f(p), then write the value of
F[f(ax)]. 1

Find the Fourier cosine transform of
the function defined by

cosx, O<x<a
AL 0, xza 3
State and prove shifting property of
Fourier transform. 6

Answer the following (any two) : 7x2=14
(i) Find Fourier transform of f(x)

defined by f(x)=e 2, ~0w<x<o.
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( 4)

(ii) Find Fourier transform of f(x)
defined by

1, |x|<a
X =
=) {O, |x|>a
(iii) Find Fourier transform of

Jflx) = Xew* " 0f 26 <o

52
5. (a) Write the value of L 2L 1
ax?

(p) Find the transformed  ordinary
differential equation of

oy _o%y
ot ox>

by using Laplace transform. 2

() Solve the following using Laplace
transform (any two) : 6x2=12

o, A%y '
(1) 4F+‘R2y=0» y(0)=2: y(O]=0

- dzy ,
(1) +y=6cos2t, y0)=3, y'(0)=1

dt?
2
(iii) gt—g-Jr% =t2+2t, y(0)=4, y(0)=-2
NG e
(iv) B'{ = 261_2’ y(O) t)=0= y(5, t)s

ylx, 0)=10sin4nx
* ok & :
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1. Answer the following :

(a) Define basic feasible solution of a linear
programming problem. 1

(bp) Under what condition you will proceed

to Phase-II from Phase-I in two-phase
method? |
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( 2

() Write the

( 3)

Solving by Big-M method, prove that
~advantages of two-phase () . feasible
method over Big-M method. p 2 nguﬁfsllllo:{wmg HEEShEM AR :
(d) Solve by simplex method : 7 Max Z =2x; — Xy +5x3
Max  Z =3x + 2x, subject to
subject to X +2xy +2x3 <2
2x1+x, <5 %x1+3x,2+4x3=12
X +xy<3 4x; +3xy +2x3 224
and x, x, >0
and x, Xp, X3 20
2. Answer any two from the f i
ollowing : 7x2=
@@ Solve b : S 3. (a) Write True or False : :
olve by two-phase method : The dual of a maximization problem is
Min Z =4x, + x, a minimization problem.
subject to () What do you mean by Symm‘?m;
: unsymmetric prim
X +2x, <3 primal dual a'lpld ym P x
dual problems:
4x;+3x5, 26
3x +x, =3 (c) Write two advantages of duality. Z
a0 X, 5 20 (d) Find the dual of the primal : S
(b) Solve by Big-M method - Max Z =2x; +2%; ~5x3
Min Z = 4x; +3x, subject to
subject to X —Xpt2x3<6
X, +2x, 28 3x) +2xp —3%3 2 4
3x1 +2xy 212 A=
and X1, X 20 and x, Xp, X320
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(e)

4. (a)

(b)

()

(lad )

If Xy be any feasible solution to the
primal Max Z, = Cx, subject to Ax<b;
x20 and w, be any solution to its
dual Min Zj, = b'w subject to Aw=C',
w20, then show that Cx, <b'wyp -

Or
Write  the correspondence  rules

between the primal problem and the
dual problem.

Define  feasible solution of a
transportation problem.

Write  down the  mathematical
formulation of transportation problem.

Find the initial basic feasible solution of
the following transportation problem

using Vogel’s Approximation Method :
_-___-_-_-_———_
Warehouse
__-_-_-——_-_
SR 0 | 2alllt Dy, | SupplY
0, 5B sNE1allnn g 18
-_-_-_-_-—-
SRR o s [ 10 [1a | 14
@ eeee———)
& Oy gl 12, (14| ¥a] 13
____—-—-_-_-_- __._-__-——4
O 124 | 23|15 30| 20

Demand | 16 | 15 | 10 | 24
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5. (a) Write True or False :
An assignment problem is a
minimization problem.

() What is an unbalanced assignment
problem? How can you convert it into a
balanced assignment problem?

(c) Write down the  computational
procedure of Hungarian method for
solving an assignment problem.

Or
Solve the assignment problem :
I I I | IV
A | 10 12 9 11
g Ballas 10 7 8
g
& GR (8920|140 |31l
o
D | 8 15 14 9
6. (a) What do you mean by two-person zero-
sum game?

(b) Write the assumption made in the
theory of games.
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( 6 ) ( 78

(c) Write short notes on any two from the Or
following : 2x2=4

(i) Mixed strategy Solve the following game

s St problem by
(i) Minimax principle onverting it into LPP :
(iii) Saddle point Player B
B, B,
(d) Each of two players A and B shows one AL e
or two fingers simultaneously. The Player A [ }
player B pays to A an amount equal to —

the total number of fingers shown; on
the other hand, A pays to B equal to
the product of the numbers of fingers
shown. Form the pay-off matrix. 4

Or

Find the value of 2x2 game algebraically
by using mixed strategies : °

* A A

Player B
B B

A |6 -4
Player A A;[—l 2}

(e} Use graphical method for solving the
following game and find the value of the

game : 9
Player B
B8 BB Bay By

A2 02 3y =1
PlayerAA2[4 3 5 6i|
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