velocity v; if —f_f be'srhal], show that the major axis of the

4m VT 1‘—e-
- planet’s path is reduced by M 7 Vit

(b) A particle falls from rest at a distance a from the centre ofthﬁ
Earth towardﬁme motion meetmg with sma]
resi Rtﬁﬂ are |

e en 'iu.-,- 1'4 the cenfre”f&

| L omgrti— = — g ulog—
g S mg 4 x a 3 ._. ;] -- :“_-_'.-'- _ =5 T e
the squa,re Ot?p._ béiﬁg negl

_ vemcal is ﬁll,ggl wﬁhthreedlﬁ'erent l1qu1ds of d‘ﬁmtles P1= pq
~-and p; respect:“ | 1ces of thesurfaces of separation
fmm-:ﬁﬁ:emfecus be Y;» Y, and y; respectively, prove that
--n(pz P3) +72(P3 —py) +y3(py —p2) = 0.
(b) A trapezium ABCD having AD, BC as its-parallel sides, is
immersed in a liquid with 1ts plane vertical. If the corners 4, B,

Cand Dareatdepthsa, B, yand § respectively, find the depth
of the centre of pressura of the trapezium.

MATHEMATICS, PAPER — Ii

Tl_[[te 3 Hours] e Max. Marks : 200
' Am'wer any five quesnons selectmg at le

east two question
from each Section, -
| SECTION-A
" (a) Iffis a homnmorphlsm ofa group Gontoa group G ' and if

the order of a € G is finite say » then show that the order of
f(a) i.e. m is a divisor of n.

(b) Show that the intersection of any two normal subgroups of a
group is a normal subgroup.

(a) Prove that the set of all real numbers of the form m + nf-
where m and » are integers wit n and
multiplication forms a rmgg h praimary adding

2.
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(b) Def' ne prmcnpal ideal domain and show that every prmc:pal
_jdeal domain is a unique factorisation domain.
(a) Preve that the function fdefined as follows :

1
X sm— s - | ,
f (—‘5) X _ is contlnuous atx=.0."
0 %=1
. _ !_.,5,
SINIIX s i
5 15'-'un1fem 7

L m
(b) Prove that the series. ) -
n=1 :'”
B 7_ all values of x and that it may be dli'ferentlated term by term.
4 (a) Define Cauchy sequence:: and show that every Cauchy sequence

o1 1werge;nt for

¥ _'.. e

[ ! 1
is bounded Alse pre\{e}hat the sequence { n} isa Cauchy S

sequence '

'...“." x

(b] Show that f -—dx 15 cenveroent but not absoiutely

"'eenvergent _ :

-' flog2 log ;
5., (a) Eva]uau, ‘.Dg f LH e ""““"d-r dyaﬁc
! 1 I
(b) Shewthat U= x3y2(l—x Y)lsmammumatx :2.;_3::—3-—_

6- (@) State and prove Cauchy’s theorem.
{b) By usmg Taylor’s series, preve that

Gy R
legf (" 1) - 2 ) A
T (a) State and preve Cauchy” S resu:lue theorem.
dx s
(b) By Centeur mtegratlen show that : J ™ x2 ==

% () Solve : (2—2yz - yz) p+ Xy +x2) q=xy—xz.
(b) Solve the d:fferentlal equatmn |
(93 4D?D' +4DD?) z = =4 sin (2x + y)
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SECTION-B
9. (a) Obtam Lagrange s equations of motion in generalised cq.

- ordinates. - _
(b) Find the moment of inertia of a rectangular lamma about one

of its sides. State and prove D' Alembert s principle.

Sl a & o

- possible hquld moﬁtﬂﬁy thls motmn m'utatlonal 2
(b) Obtam the equatlon ofm“”ﬁnmty in the following form :

1. (a) Solve the followmg lmear pmgrammmg pmﬁ]gm by sxmplex

R Rt .

e "_'_“'; 2%ty €8 T m3n ¥ 2%, + 4;:3_
—— 2.7‘.-2 +5x, < 10 an"ﬁr e
(b) Show that if elther primal or the éual problem has a ﬂmte
- optimal solution, then the other problem has also a finite optimal
-solution. Also show that the optimal values of the ob_]ectwe
functions in both the problems are the same.
-.12.-a) Discuss Bellman’s optimality principle. .
= (b) Five jobsare to be assigned to 4 ‘macl embject to the cost
~ matrix as shown below Make a minimum cost ass:tgnment

[ JOB _MACHINE — *
e | %] B ¢].D
1 o b 6 | 2
I 6 6 7 6 |
T R M A e i
IV 4 2 5 9 |}
v 2 S O 9
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13. (@)

@

A company has a factories at 4, B and C which supply
warehouses at D, E, F and G. Unit shipping costs (in Rs.) are
given in the tabIe Determine the optimum distribution for ﬂllS
company to minimise shipping costs.

From SEl SRR | oy - Capacity

A | 42| a8 |38 7160

=B 40 - 49 52 |75}~ 150=.

@ 39. |38 =740 - 43| 190:

| Demand| 80 | 90 | 110 | 160

(b) Discuss the steady:state-and transient solutlons for- queumg

system with Position arrivals and exponential service time.

14. (a) Find the polynomial of the lowest possible degree which.

assumes the values 3, 12, 15, —21; when x has values 3, 2, l 1

.~ Tespectively. - 2
| '-"(b) Find the real root of the equation x3 — 3x — 5= .0 correct to -

three decimal places by Newton-Raphson method.

15 (a) Use Runge’s method to approximate y when x =0.1 gwén that

=]latx=0 dgi_f"'
y=latx=0an e Y.

= (b) Assuming Stirling’s interpolation formula, prove that :

2
_(yx)" [vr+1 yT-l]__[YT+12 Y—Z]

Con51der1ng the differences upto third order.
A bag contains 7 black, 12 whlte and 4 green balls. Find the

probability that: - NE
“ (i) a ball selected at random i is whlte

(ii) Three balls selected are ‘white
(iii) Three balls selected are of different colours. -

- (b) Discuss briefly regression, correlation and correlatmn ratio. -

Discuss also rank correlation, partial correlatlon coeﬁiclent .
and multiple correlanon coefficient.
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