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" Time : 3 hours
|  Full-Marks : 300
‘The figures in the right-hand margin indicate marks.
Candidates should attempt Q. No. 1 from
Section - A and Q. No. 5 from Section— B
which are compulsory and three of the

remaining questions, selecting at least
one from each Section.

SECTION-A

1. Answer any thrée'qgiestiohs of the following: . -
(@) (i) Find the least squares approximation of
- second degree for the disqrete data: 10
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(u) Find all the roots Of CO8X ~ X2~ X = 0to
five décimal places. 10 -

'('b) () Solve the initial val_ue probiem that
' ' consists of the differential equation

(x2 + 1)-—— + 4xy = X and the initial

conditiony(2) = 1. 10

(@) Soe P o W __dz 10
(i) ovey Xz yz+x_x+y

() () LetG be a connected graph with at Ieast_
two vertices. Assume that every edge of

G belongs to a unique cycle. Prove that .
Gis Eulenan ' 10 -

(i) LetG be a connected plane grdph wrth
V vertices, E edges and R regions.
ThenfindV-E +R. 10

) (d) Find the power series solution of the
- equation (x2 + 1)y” + xy’ - xy = 0 in pawers

of x. 20

-2, (@) () Show that the equation logex= x2 - 1
has exactly two real roots o4 = 0.45 and

Oy =1, 10
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(i) Using Netwon-Raphson method, find a -
real root of the equation x3 ~2x—~5 =0,
' ’ 10

1 ) -
i vaiuaie 24312 COSX aX, using

Gauss-Legendre three point formula. 10

(b) Given the initial value problem
o =12 +u2, u0) =0,
determine the first three non-zero terms in-
the Taylor's series for u(t) and obtain the
value for u(1). Also, detérmine t, when the
error in u(f) _obta_iné._d from the first two non-
© zero terms is to be less than 10~ 8 after
rounding. | : o 30

3. (a) () Suppose G isa connected planar
 graph in which every vertex has degree

at least 3. Prove that at least two

regions of G have at most 5 edges on

their boundaries. - 15
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(ii) - Prove that in any graph With more than - -
o one vertex there must exist two vertices
.of the same degree. T _

(b) (i) A graph G has 50 edges, four vertices
of degree 2, six of d.egfees,r eight-of

. degree 4 and the rest of degree 6.l How

' many verticgs does G havé ? 15 '

(i) A connected g.r;aph. G has 14 vertices
o a'nd: 88'e.dges.-.Show that G is
Hamiltonian, but ﬁot Eulerian. .15 |

4. ‘(é) (i) Solve the differential ‘equation
' Y2y _zy._=: 2, giﬁen#hat y(0) = 0,
y'(0)y =1, uéin‘g 'L'apiace Transform |
method. | . 15

(i) Find the complete integral of the ,

“equation: - N 15
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() G) Sove: 15
—= + 4y = 4tan2x
dx? y

(i) - Solve : S 15
x2ﬁ-+ ax W, 2 = sinx
' dxz__~. dx . y=
SECTION - B
5. Ariswer any three questions of the following:
(a) Write a FORTRAN program to evaluate

,S =y o AR .-, by éirect ’

- summation of s);Ucces;si\ie.,terﬁisA upto and
excludihg those ferms whosé value is 1éss
than or equéi.to 10~%or N terms whichever
'is"'earl'iez;, féraéiven xinradians. 20

" (b) Using dual simplex method, solve tﬁe..'
folowing LPP: 20

Maximize Z = - 2x, =Xz
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Subject to the constraints L
) X1+X2“‘X325' |
1= 2%y +4xg 28
X-I, XZ, X3 > 0
A particle is projected verttcally upwards with
a veiocnty u in a medium whose resistance

varies as the square of the vetocrty
Investigate the motion, 20

Derive Euler Equation--of motion in

Cartesian form. : : 20

There are four jobs to.be assigned to five
machines. Only onhe jOb can be assigned to

- one machlne The amount of ttme in hours

requwed forthe jobs per machine are given
in the following matrix *

Jobs| A B cC D

Machines

W ON
02

114 '3 6 2 7
10 12 11 14 18
| 2 1 5

P
o=t
'\!..
o
©
o
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Find an optimum assignment of jobs to the
maé:hinéé to minimize the total processing |
time and also find out for which rﬁachi’ne no

job is assigned. What is the total processing
time to comblete ali the jcbs ? 30

(b) Asquare of side 2ais placed WIth |ts plane
“vertical between two smooth pegs which are

in the_same horizontal line at a distance ¢
~apart. Show that it will be in equilibrium

when the Enclinatioﬂ_ of one of its edges to the

-1 -1 a - 02
horizontal is either Z or 5‘%“’ 2|

¢
| 30
7. (a) Using Stmplex method, solve the followmg
linear programming problem ; 30
M huin e 2 = x4~ 3)(2+ 2X,
Subject to the constraints :

SX1 ""Xz +3XSS7
—2Xy + 4%, <12
"4)(17"‘ 3)(2 + 8)(3510

Xqs X9, X320
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(b) For arigid body in general moﬁon{sﬁow that
there is no point at rest. Show aiso that, in -
general, there is only‘qne paint and Chly one,
‘with no accelerafion. _ , '30

8. (2) Show that there always exists an optimal -
solution to a balanced trans'po_ftation
problem. i)ete(mine the optimal solution to
the following transportation problem : .30

D, D, D3 D, Dg 3

s, |4 |7 ]3] 8|24
s, | 1| 4]|7]| 3|87

s 7|2 14 779
s, a8 l2fa|l7]| 2
b 8 3 7 2 2

(b)_ (i) Derive-the equation of Continuity of a.
compressible fluid flow. _ 20 .
(i) Write a FQRTRAN program which finds

all three digit prime numbers. - 10

2
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