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b) Tese Frpe Wit I SegisiEm Ky English Version
Group - A

L 1 x -9 Y9 (9 <A - ( Full Marks : 20 )

B Answer any one question. 20 x 1 =20
B, Bg B, 1. i) Determine the number of correct digits in
A | x 6 2 the number 1-8921, when its relative error
-2
A A2 -1 x _7 0 -1x ].O . 3
A ii)  Find the sum of 4 rounded numbers 0-532,
3|2 4 X 7-46571, 1-501, 3-62102. 3
© iii) Let  f(x)=39x>-12x2+6x+4. Find
A3f(x) with h = 1. 4

1
iv)  Find the value of the integral J.sin x2dx by
0
Simpson's one-third rule with 10 sub-
intervals. )

V) Find the value of ¥13 correct up to five
significant digits by Newton-Raphson

method. S
2. i) Determine the Forward difference table with
the following table :
X 0 1 2 3 4
f(x) 2 3 12 35 78
What conclusion can be done from the
difference table ? S

ii)  Prove that Alog f (x)=log {1 + M}
f(x)
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Find the polynomial y = f(x) which satisfy

the following table : S
X -2 1 2 4
f(x) 25 -8 -15 -25

Find the real root of x5 —x—1= 0, correct
up to 3 significant digits by Bisection
method. 5
Round off the numbers correct up to
4 significant digits 2456-782, 2:5555,
1-35008. 2
Group - B
( Full Marks : 30 )

Answer any two questions. 15 x 2 =30
A shell of mass m is ejected from a gun of
mass M by an explosion which generates
kinetic energy E. Prove that the recoil

velocity of the gun is __2ME . 7
(M +m)m

A particle moves in Simple Harmonic
Motion on a straight line. If its distances

from the origin are x,x, and x, and

the velocities are v v, respectively,

1>Y2:V3
then prove that

2 2
3 2

2

2,2 2 2(,,2 2
x; (v2—v )+ x 3—v1)+x (v —1}2)=O.

(v 3
8

A particle moves in the curve
y =alog{sec(x/a)} in such a way that the
tangent to the curve rotates uniformly.
Prove that the resultant acceleration of the
particle varies as the square of the radius of
curvature. 8
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b)
5. a)
b)
6. a)
b)

A particle describes equiangular spiral

r=ae® in such a manner that the radial
acceleration is zero. Prove that the speed
and the magnitude of acceleration are each
proportional to r. 7
If a particle describes an ellipse under a
force to its centre, show that the force is
directly proportional to the distance from
the centre. 8
If a particle of mass m describes a circle of

radius a under a central attractive force
mu(2a2u5—u3), find the velocity of the

particle at any point in the orbit. 7

If 2 and v, are the linear velocities of a

planet when it is respectively nearest and
farthest from the sun, prove that
(l—e)v1 :(1+e)v2. 7
A particle moves with an acceleration which
is always directed towards O and equal to
p + (distance from a fixed point O ). If it

starts from rest at a distance a from O,
show that it will arrive at O in time a QL .
\] v)

8
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Group - C
( Full Marks : 50 )
Answer any five questions. 10 x 5 =30
Food X contains 6 units of Vitamin A and 7 units
of Vitamin B per gram and costs 12 p/gm. Food
Y contains 8 units and 12 units of Vitamin A and
B per gram respectively and costs 20 p/gm. The
daily requirements of Vitamin A and B are at

least 100 units and 120 units respectively.
Formulate the above as an L.P.P. to minimize the
cost and solve graphically. 10

a) If x;,x,be real, show that the set given by
X = {()cl,)cz)/x1 +X, < 50,x1 +2x, < 80,

X, > 0}is a convex set. 5

1’72 =
b) Rewrite the following inequations in the
form of equations by introducing slack
and surplus variables x, —-3x, <6,

2x1 +X, 2 20, x

2x1+5x228, x1—4x22—6, xl,x220. 5

a) Show that the set

X :{(xl,xz):xl2 +x§ =16} is not a convex

set. 3
b) Put the following problem in a standard
(maximization) form :

Min Z=3xl—4x - X

2 3
subject to X, +3x, —4xy <12

2xl—x2+x3320

x1—4x2—5x325

x, 20, x,and x; are unrestricted in sign.
7
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10.

11.

12.

13.

xlzl, x2:1, x3:1 and x4:0 is a feasible

solution of the system of equations
X +2x2 +4x3 +X, =7,

2x1 - X, +3x3 —2x4 =4, X1, X5, Xg, Xy >0.
Reduce the feasible solution to two different
basic feasible solutions. 10
Solve by Simplex method :

Max Z=2x1+x2+3x3

subject to x; +x, +2x,; <35

2xl + 3x2 + 4x3 =12

Xp,Xo, Xg 2 0 10
Use two phase method to solve the following
problem :

Max Z:S)cl—x2

subject to 2x) + x5 22

x1+3x2£2

X < 4,
X1, )C2 >0 10
a)  What is the meaning of duality ? 3
b) Obtain the dual problem of the following
L.P.P.:

Max Z = 2x, +5x2 +6x,
subject to Sx; +6x, —x; <3

—2x1+x +4x3£4

2
x1—5x2+3x3 <1
—3x1 - 3x2 + 7x3 <6

Xy, Xy Xy 2 0
Also verify that the dual of the dual
problem is the primal problem. 7
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14. Solve the following transportation problem : 10

D, D2 D, D, a

Ol10 7 3 6|3
O,|1 6 8 3|5
O 7 4 5 3|7

b, 3 2 6 4

15. a) Find the optimum basic feasible solution of
the assignment problem :

1 2 3 4

1711 4 6 3

219 7 10 9

314 5 11 7

418 7 8 5

8
b) Write down the difference between
assignment and transportation problem.
2
16. a) Solve the game with pay-off matrix by
dominance method :

B
B, B, B, B,
Al 2 1 4 0
A, 3 4 2 4
A
Al 4 2 4 0
A, L0 4 o0 8
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b)  Find the value of x for which the pay-off
matrix has a saddle point :

B
Bl BZ BS
Al x 6 2
A Ayl -1 -7

b
w
|

N

N
b3

Date of Publication : 10.10.2014

Last date of Submission of
Answer Script by the student : 30.11.2014

Last date of Submission of marks by
the Study Centre to the department
of C.O.E. on or before : 12.01.2015

B.Sc.-AU-7131



