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( English Version )

Group - A ( Full Marks : 20 )
Answer any one question. 20 x 1 =20

Find the sum of the approximate numbers
245-72, 0-0087, 0-00031, 41-5. 5
Compute by Simpson's one-third rule, the

1
interval IxQ(l—x)dx correct up to three

0
places of decimal taking step length equal
to O-1. )
Derive Lagrange interpolation formula for
unequal interval. S
Use the following table to find f( 18 ) where
X 0 S 10 15 20

f(x) 1-0 16 | 38 | 82 | 154
by Newton's backward interpolation
formula. S

Find the positive root of x> +x-1=0 by
bisection method correct up to 2 decimal
places. S

i) Let U,=A2"+B.3" prove that

U,,,—5U,, +6U, =0.

n+2
i) Find A%f(x) when

f(x)=39x%-12x+4 taking h=1.
2+3
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0

Derive the iterative formula to find the g th
root of a positive number by Newton-
Raphson method. Hence find the value of

,/3 up to two decimal places. 3+2

1
Find I eS"*dx by Trapezoidal rule with 6
0
intervals. 5
Group - B
( Full Marks : 30)

Answer any two questions. 15 x 2 =30
Derive the differential equation of a path of
the particle moving under central force in
Polar coordinate (r,0). 7
A mass m when suspended from a light
spring causes an extension o . If a mass M
is added to m, find the periodic time of the
ensuring oscillation together with the
amplitude of the oscillation. 8
A particle moves from rest in a straight line
under an attractive force px(distance )_2

per unit mass to a fixed point on the line.
Show that the initial distance from the
centre of force be 2a, then the distance will

33\1/2
be a after a time [E + 1) [a_] . 7
2 u
A particle is acted on by a force parallel to
the axis of y where acceleration is ky and is
initially projected with a velocity avk

parallel to the axis of x at a point where
y = a. Prove that it will describe a Catenary.
8
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If the curve is the equiangular spiral

r=ae and if the radius vector to the
particle has a constant angular velocity,
show that the resultant acceleration of the

particle makes an angle 2o with the radius
vector and is of magnitude v? /r where v is

the speed of the particle. 7

The Earth's present orbit being taken to be
circular, find what its path would be if the

Sun's mass were suddenly reduced to % of
what it is now. 8
A particle acted on by central attractive
force p/ 3 s projected with a velocity

,/ u/a at an angle 45° with its initial

distance a from the centre of force. Show
that its orbit is the equiangular spiral

r=ae’. 8

A point moves on a plane with constant

linear velocity wa, its angular velocity

about the pole is or/a. Show that its

acceleration is equal to 30?r. 7
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Group - C
( Full Marks : 50 )
Answer any five questions. 10 x 5 =50

Show that (O,%,%) is a basic feasible

solution of the given L.P.P.

Max Z =3x; +2x, + x5

subject to x; +2x, +3x; =6
2x) + Xy +4x3 =95
Xy, Xy, Xg 2 0

Hence deduce a improved basic feasible solution,
if exists. 10

a) Show that the set S={2x; —x, + x5 <3} is
a convex set in E;. 3

b)  Examine the existance of the solution of the
system of equations :

3x1 + 4Ox2 =14
1-8x1+24x2=5 3

c) Solve the following L.P.P. by graphical
method :

Max Z = 4x; + 3x,

subject to x; + x, <50
x; +2x, <80
2x; + x5 220

x20,x,20 4
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Define transportation problem. 2
Solve the following transportation problem :
8

D, D, Dy aq

O, |8 7 3 60
o, |3 8 9 70

2
O, |11 3 5 80
50 80 80
Solve the game problem by matrix max-min
method : S
‘ B, B, B
A 1 3 1
A, 0 -4 -3
A, 1 5 1
Solve the following game problem by rule of
dominance : )
B
‘ B, B, B, B,

Ay | 4 2 0 -5
Find the Saddle point of the following game

problem : S
Player B
‘ B, B, B; B,
Ay 3 -5 0 6
Player A 45 | -4 -2 1 2
Ay 5 4 2 3
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b) Solve the {following game problem by

graphical method :

Player B
Bl B2
Ay 2 3
Player A
Ay 3 2
12. a) Define slack and surplus variables.

5

3

b)  Reduce the following L.P.P. problem in its

standard form :

Max Z =3x; +2x, + Sx;4
subject to 2x; - 3x, <3
4x; +2x, —4x53 25
2x) +3x3<2

xX;,%, 20 and x; is unrestricted.

13. Solve the L.P.P. problem by Simplex method :

Max Z = 4x, +10x,

subject to 2x; + x, <50
2x; +5x, <100
2x, +3x, <90

Xy, Xy >0
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a) Define Travelling Salesman problem. 2
b) Solve the Travelling Salesman problem : 8
X Xy Xy Xy
X | o S 7 9
X, 6 © S5 4
x5 | 6 7 o 6
x, | 6 7 4 00
Solve the L.P.P. by two-phase method : 10

Max Z =3x; - x,
subject to 2x; + x, 22

X +3x,<2

XS4, X%, 2 0
Find the Duality of the following L.P.P. : 7
Max Z =7x, +5x, — 2x5
subject to x; + x, + x5 =10

2x; — x5 +3x3 <16

3x +x2—2x32—5

1

x; 2 0,x, >0, x, is unrestricted.

2= 3
Also find its dual. Hence show that dual of the

dual is primal. 2+1
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