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( English Version )
Group - A
( Full Marks : 20 )
Answer any one question. 20 x 1 =20
Round off the following numbers to four
significant figures : 63:8543, 0-0063945.

If % is represented by the approximate

number 0-8333, compute the percentage

error. S
Derive Newton's Backward interpolation
formula. State when it can be used. S

2
Evaluate jl x2 -1 |dx by Trapezoidal rule
0
taking 10 equal sub-intervals. S
Use Bisection method to find the positive

real root of the equation x3-x-1=0
correct to four significant figures. S
Find the value of f (1:02) from the following
table :

X 1-00 1-10 1-20 1-30

f(x)|08415|0-8912 [ 0-9320 | 0-9626

S

f(x)
Using Newton-Raphson method, find the

Prove that Alog f(x) = {1 + M} .

real root of the equation x3-3x+4=0 ,
correct to five significant figures. S
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d)
3 a)
b)
4 a)

Using Lagrange's Interpolation formula,
find the value of f(x) for x = O from the

following table :

x -1 -2 2 4
Y -1 -9 11 69
5
Group - B

( Full Marks : 30 )
Answer any two questions. 15 x 2 =30

In a simple harmonic motion the distances
of a particle from the middle point of its
path at 3 consecutive seconds are x, y, z
respectively. Show that the time period is

2n/ cos_l(%yzj . 7

A particle moves in a straight line, acted on
by a force which works at a constant rate
and changes its velocity from u to v in
passing over a distance x. Prove that the

time taken is Slutv)x . 8
2 (u2 +uv + 02 )
Establish the differential equation
2
h_d_p =F of the path of a particle
p3 dr

describing a central orbit under an
attractive force F per unit mass. (Symbols
have their usual meaning). 7
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b) A particle describes the path r* = a% cos 40 Group - C
under a force which is always directed to ( Full Marks : 50)
pole. Find the law of force. 8 Answer any five questions. 10 x 5 =50

7.  Solve the following LPP by simpl thod :
S. a) A particle describes the curve olve the lolowing Y Stmplex metio

Maximize Z = —x; + 3x, —2x
y= %(e"‘/2 +e */2) under a force which ! 2 ¥

bject to 3x; —x, +3x, <7
is always parallel to the direction of y-axis. SUbJect to 9 = X 3

Find the law of force. 7 —2x; +4xy <12

b) A particle is thrown vertically upwards with —4x) +3x5 +5x3 <10
speed V. If the air resistance varies as the

X1,Xn,Xq 20.
square of the speed and equals mg when 72073

the speed is U, show that the particle will 8.  Using duality, solve the following LPP :
rise for a time %tan_l(%) . 8 Maximize Z = 3x; - 2x;

subject to x; <4
6. a) What is the principle of conservation of

. . . Xn <6
linear momentum ? What is potential 2
energy ? Write down the universal law of X+ x5 <5
gravitation. 7
—Xg5 < -1, X1, Xg 2 0.
b) The velocities of a particle along and 9. Find the optimal assignment and the

perpendicular to the radius vector from a

e ) corresponding optimal cost from the following
fixed origin are Ar, ud respectively. Show

cost matrix :

that the  accelerations along and

perpendicular to the radius vector are
202

22y -k re and b (k + %) respectively,

II III v

where A and p are constants. 8
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10. Solve the following Travelling Salesman problem :

Do aQwm»

A B C D E
o 4 7 3 4
4 0 6 3 4
7 6 o 7 S
3 3 7 0 7
4 4 ) 7 )

11. Solve the following transportation problem using
VAM for finding initial basic feasible solution :

D, D, D3 D, aq

O |4 3 2 5|6

O, | 6 1 4 3|9

o317 2 4 6 |7
b; 4 6 6 6

12. Using graphical solution solve the following
game :

B

By By

A 2 -3

A Ap -2 5

Ag 0 -1

13. Find all basic feasible solutions of the system of
equations :
X;+4xy —x3=3

5x1+2x2+3x4=4.
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14. Find graphically if the following LPP has an
optimal solution and hence solve, if possible :
Maximize Z = 4x; + 7xq

subject to 2x; +5x, < 40
X;+x5 <11
Xy 24

x120.
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