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NEW
2017
Part-II 3-Tier
MATHEMATICS
(General}
PAPER—II
Full Marks : 90
Time : 3 Hours

The figures in the right-hand margin indicate full marks.

Candidates dare required to give their answers in their
cown words as far us pructicable.

Group—A
( Linear Programming Problem )
[ Marks : 35]

1. Answer any one question : 15x1

{a) {i) At a cattle breeding firm it is prescribed that the
food ration for one animal must contain at least 14,
22 and 11 units of nutrients A, B and C respectively.
Two different kinds of fodder are available. Each unit
weight of these two contains the {ollowing amounts
of the three nutrients.

{Trrn Over)



(11)

(iii)

l Nutnent Fodder-1 LK oddu—ll

A 2 1 3
. j |
& 2 | 3 |
| C 1 | 1 |

lt is given that the cost of unit quantity of foedder-1
and 1 are 3 and 2 monetory units respectively. For-
mulate this as a linear programming problem.

For the set of equations 2x, + x, + 4x; =-11,
)\{l B, ot oxy = 14, show that x; =2 x, - Soxy =1
is a solution of the above set oi equations. Is the
above solution basic ? Find another basic feasible

solutions,

Prove that the set of all feasible solutions of a linear

progrum:ning problem is a convex set, 2

{b) (i} Solve the following L.P.P graphically :

Minimize Z=20x; + 10x,

Subject to X) +2x, = 40
3x, +x, = 30
4x, + 3x2 = 60

X, %, 20 ‘ 5

(i) Prove that the ohjective function has its optinal value

at an extreme puint of the convex polyhedron gener-
ated bv the set of feasible solutions of the LPP.
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93]

(i} Examine whether the set S ={(x, ) 1 x + 2y < 5! iy
convex or not. Find the extreme points, if any, of the
following set :

T= :(xl,xz) : xlz +x22.s i, X2 0, ¥y 2 0}

2. Answer any two questions : 8x2

(&) Find the optimal solution of the following transportation
problem : 8

D, D, Dy Dy a

o, {22211 ]2

0, | 10| 85 |4 |7

o, | 7| 6| 6 |85

b, 4 3 4 4

(b) A company has four machines on which to do three jobs.
Each job can be assigned to one and only one machine.
The cost of each job on each machine is given in the

following table. What are the job assignment which will
minimize the cost ? 8

MACHINES
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(c) Find the optional solution of the following LPP by solv-
ing its dual .

Minimize Z = 3xy + 2x,

Subjectto  7x, + 2x, = 30
5%y +4x, = 20
2x, + 8x, 2 16
and x,x, 20 8
3. Answer any one question : 4x1

() Show that any point of a convex polyhedron can be ex-
pressed as a convex combination of its extreme points.

4

(b} Find the basis of E? that contains the vectors (1,2, O)
and (2, 0, 1).

4
Group—B
( Numerical Analysis)
[ Marks : 20
4. Answer any one question : 8x1

(a) Explain the method of fixed point iteration for numerical
sotution of the equation of the form x = ¢(x). Derive the
condition of convergence. Write down the advantages and
disadvantages of the method. 6+2
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{(b) By integrating the Lagrangian three point formula when
the abscissa are at equal specing h with the origin taken
at the central point prove that

h3 - 2hx? - 2x3 ‘
- f{h) + E(x) where

12h?
X
E(x) =J x(x? -h2) f[-h, 0, h, x] dx 8
-h ’
5. Answer any three questions : 4x3

(a) Solve the system of following linear equations :
bl R 9, 8x, - 3x, + 2%5.= 20, 4%, + 11x,~x%5 =33,
upto three significant figures by Gauss-Seidal iteration

method. i
| Af{x
(b} (i) Prove that Alogf{x)= log|:1 +_f%]_}
X
A2
1) Evaluate‘[g}x“} , spacing being one. 2+2
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() Using Newton's divided difference formula compute {'{6)

and {6) from the following data :
x: 4 3 7 10 11
vioo48 100 294 900 1210 1
(d) Obtain the Simpson's -% rule from Newten Cotes’ nu-

merical integration formula. 4

1
dx . .
(e) Evaluate J Lix by trapezoidal rule with h = 0.25. Also,
ol +x
calculate the absolute error. 4

Group—C
( Analytical Dynamics)
[ Marks : 35

6. Answer any one question : 15x1

{(a) (i) A particle moves from rest in a straight line under
an attractive force ux (distance) ™ per unit mass to a
fixed point on the line. Show that if the initial dis-
tance from the centre of force be 2a’, then the dis-
tance will be ‘a’ after a time I

SR
[N
+
—
[ m—
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.—| w
s U, N
LS
=]
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(i) A particle starts tfrom the origin in the direction of
the nitial line with velocity %f and moves with con-

stant angular velocity w about the origin under a
constant negative radial acceleration -f. Show that
the rate of growth of the raci.l velocity is never posi-
tive but tends to a limit zeru 2. prove that the equa-
tion of the path is w?r = f{1 - ¢"¥). 8

(L) (i) A particle of rnass m is falling under the influence of
gravity through a medium whose resistance is equal
to « times the veleeity. I the pairicle was veleased

from rest, show that the distance fallen through in
time tis = 3 22 1T T 7

(ii) A particle moving in a plane has besides the central
acceleration P, an acceleration T perpendicular to P,
show that with usual notations, the equation to the

P T du
2 3 z
path 1s given by L)_u_@_e_ = jggdﬂ +C, for ar-
d-u uw )
, tu
de~”
bitrary constant C. 8
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7. Answer any oo questions | 8x2

(a) A particle describes the catenary v = ¢ cosh %/ under a

force which is alwayvs parallel to the positive direction of
v axis. Find the law ol force and the velocity at any point

of the path. _ 3

{b) Three perfectly elastic balls of masses m,, m,, m, are
placed in a straight line. The first impinges directly on
the second with a velocity u and then the second im-
pinges the third. Show that the third ball will move after
impact with velocity u if (m, + m,) (m, + ms) = 4m,;m,.

(¢} If a particle describes the cycloid s = 4asiny with uni-
form speed v. Find its acceleration at anyv point.

8. Answer any one guestion : 1x4

(a) If the position ol a moving point is given by x = 2t + 1
and v = 3t, find its path, velocity and acceleration. 4

(b) A bullet of mass m moving with a velocity v, strikes a
block of mass M, which is free to move in the direction of
motion of the bullet and is embedded in it. Show that
the loss of K.E, 1s.

1 mM

L
2 M+ ’ 4
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