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{c)
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(2)

Prove that if H be a subgroup of a finite
group G, then the order of G is a

- - multiple of the order of H.

7 H uw difta g G &1 qay9 8, 4 g =t
% G =1 o, H % &K * s 3
A subgroup H of a group .Q is normal

subgroup of G iff product of two right
cosets of Hin Gis again a right coset of

15

Hin G. Prove it. 129

58 w6 = & v A, G ¥ e wegy
2 AR ok Fw AR, G H ¥ 9 o) wie
FLARA G H 1 i 31z ¥ Reg &

Prcve that a ring R is without divisor of
zero if and only if the cancellation laws
for multiplication holds in R,

Ree % 5 9 fn R 3 g % s ot @,

qm%ﬁmum.?wmg@ﬂuﬂﬂﬂ_

T 21

If pis prime and m, a +ve integer such
that p™ divides O(G), then prove that
there exists a subgroup H of. G such
that O(H) = p™. :

TR p o ¢ Fo & ok m o e ot
WTw e pm, O(G) =t s & 2,
R cwmw ey H v @ Ry
OiH) = p™.

10
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(19

Show that dual of a lattice is a lattice,

g = 5 feht Afw =1 o ot Al 3

If L is a distributive lattice and if b’ be
the complement of an element b in L
and a b’ =0, then show that a < b.

ﬂmhﬁw&ﬂmm@md%w‘% b
ﬂwﬁw&umw%p>w\uow,%m@mw

a<b.

* %k ok
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(b) If f(2) is a analytic within and on a I APHE F3 Ao F I B, @ =% B
oﬂwwa contour C and if z, is any point IR 3 @ Rl @ A g A (V5-2)%a
within C, then Hoaoﬁw ﬁWmﬁ A, s o Yo 6 e B

fleor=— L& ap . |
27 cZ- %o (c) Derive Navier-Stokes equation for
_ iscous incompressible fluid. 15
the integration around C being taken in v . Pres ,
positive sense. 12% forgera wuﬁom_ﬂw‘_w_m.m 5@ % o -
MR flz) B IR W C W A IEH IR w Fe | )
Cetie® ¢ 3R 2y, C & v & forg ®, @
fug =t 5 15. (a) Prove that a simple graph with n
vertices and k components cannot have
flzoi= mwl /@ dz more than W? =~ k)(n -k 1) edges. ~10
ilz-z , _ N
c™ 70 firg = 5 Pt Reooet o R n St §

(c) Ifw=tan?Z, then show that the strip in o k wERRE &% in- Kn-k+1l) ¥
the z-plane between x=0 and x=1 is %ﬂ@du%%dﬁwm_ 4
mapped onto the interior of the unit b ¢
circle in w-plane, cut along the real axis (b) m%oi gwﬁoow”m pmwmwngmﬁa Scma.b ﬁom.ﬁmp

edges in a i
from w=-1to w=0. 15 g . vw P grap
R w=tan? z, @ Rt fe z@m F x=0, rvertices are % | 10
= 1% 99 R TR - S 7o 37 B had Rt s fit iR A o S 1
A afédm § W e sifteraw den o2 B

N w=-19§ w=0 & I«EH 7
et €, ¥ A9 = ; i

g A & (c) vﬂoed that an indirected graph G is

(a) If z is a point inside the circle of .Eulerian if and-only if it is: connected
convergence |z - z,|= R of a power series and each vertex has even degree. 10
Y a, (z-z,)", then prove that the series Eﬂﬂw@ﬁ%&ﬂ G FRf B,
n=0 - . - qfe- 3R Faw AR, ﬂm%@%%uﬂﬂm@%
is uniformly convergent in the closed 1 feft wm &
disk |z~ zy|< R, where Rj=|z; — 24} 12%
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(b)

12Y—100/44

(6)

Teetam Ofa &1 wm w2 3 Fe s
I BT EA T HIC
ftrrae =t
vfoeat & wy
3x; +5x, €15
Sx; +2x4 £10
Xy, Xo 20

Z =5x; +3x,

Solve the following LP problem
graphically : 12%
Z =8000x; +7000x,
subject to constraints
3x; +x9 £66
X; +x9 €45
x, £20
Xy £40
Xy, X9 20

frfafea LP w=om &l mitenet &1 R -
srferay ®{ Z = 8000x, +7000x,

widardl & |
3x; +x, <66
Xy +Xq <45
x; £20
X5 £40
X, X 20

Maximize

( Continued )

13. (q)

(b)

(c)

(15 )

fordt X o & wR A S W hwa g ¢ wv
? vafs 98 ¥ 99 7 3fga eng b uver B) ww
=i a8 v T mww i frsr s
99 ¥ VU 38T 97 U R ) o fofa
AT 3| ITHT SAIHING IN-99F F1 8 7

Deduce the principle of energy from
Lagrange’s equations. 12%

g&ﬂﬂs@i%@ﬂﬂ%nmﬂﬂ
H|

A particle of mass m moves in a
force field of potential V. Write
Hamilton’s equations. in spherical polar
coordinates. o 12%,

T w8 o o A VR, mus
m&%ﬂw.@ﬁmﬂmﬂmﬁﬁm; A
grfiertor g

A circular cylinder, whose centre of
inertia is at a distance ¢ from axis, rolls
on a horizontal plane. If ‘it be just
started from a position of unstable
equilibrium, show that the normal

" reaction of the plane ‘when the centre of

12Y—100/44

mass is in its lowest position is
2
1+ I.Ao%nW times its weight, where
a-o“ +k“.| .
k is the radius of gyration about an axis
through the centre of mass. . 15
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. (b)

(8)

foreft fawmmeag & i 4 gers & o 4
F 2| wEEw - vl @ R e
fm-firr &1 &t 6t yofa ot fm-fm € SO
weEE & PP sd w1 K sEf =
THiged TR g WeRkfa ¥ 1 HE w wEEh
¥ d= fra o' 8 faafa frmn s s =1 @@
FA W A THI-HE T 7

TwE
I I -mr iv
8 26 17 11
13 28 4 2
38 19 18 15
19 26 24 10

o Ow>»

Find the initial basic feasible solution of
the following transportation problem :
Warehouse —| W | W, | Wy | W, i Factory
Factory capacity
R 19 | 30 | 50 | :0 7
F, 70 | 30 | 40 | 60 9
' Fa 40 | 8 | 70 | 20 18

S\me.:ozwm
wmemem:n S 8 7 14 . 34
fraffar ammm omen % e SR
BftEe awwT A T W=
mer — W Wy | Wy | W, St
e e
2l 19 | 30 | 50 | 10 7
Fy 70 | 30 | 40 | 60 9
Fx 40 | 8 | 70 | 20 18
e miT 5 8 7 | 14 34

12Y—100/44
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{-Continued )

(c)

12Y—100/44

(13 )

(i) Find the value of the constant c.
(i) Find P(X23, Y<2)

3 Fad Igos W X T Y %1 Wg% iefaferd
R Fawm fe R

,_|G@.OAHAA.~Am\Am
fix y) ﬁo, s

(i) @d.w c & A Fa R
fii) P(X=3, Y <2) Ird &)

Ten percent of the tools produced in a
certain manufacturing process turn out
to be defective. Find the probability that
in a sample of 10 tools chosen at
random exactly two will be defective by
using—

(i) the UEoBH& &wg,cﬂﬁos

(ii} the Poisson approximation of the
binomial distribution.

forelt afom il & w9 § ag @ 9@ §
10 SR R G #1010 st %
q@@ﬂwﬁmmﬂ&w%%%

%%:,

12%

15
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(@)

(b)

. (@

(@)

(

Ho;

Discuss the stability of the equilibrium
positions (0,90) and (p/qg, a/b) for the
prey-predator models.
¥-idex Af2d & (0, 0) W (p/q, a/ b) | dga=
% T Y feE #®
Find out the number of susceptibles S(t)

and infected persons It} by. simple
epidemic mode..

T TUeie died ¥ uTeraT i §E S(t) a°n
il AT = @& [(t) T JE B

If N() be the number of companies

122

122

which have adopted a technological .

innovation till time t and R is the total
number of companies in the region, .
then find the relation between Nand R. 15

afe Bt g7 3 o wfEt R den R § R
N (t) &€t wraft 6 gen € R ¢ o o
THAER @i = FfiER TR g, %Zﬂm R#
ey T R

SECTION—B
Hmm—a
Find the differential equation -of all

surfaces of revolution having z-axis as
the axis of rotation. 10

z-UfE B, &1 fenfRee s 3«

(Continued )

( 11 )
(b) . Solve : ,
2
hm Nw.u+§m y?
where vn,.mm,mda q u,w,m. L
ox 0y 10
R |
2
ﬁm Nu%+§© y>
x
G Nuu.mlm 3R anm.
ax. oy
{c) Solve : - 10

T W

F 2 p-yl? +2)g= 206 -y
(@) Use Charpit’s method to find the
complete integral of px+qy = pgq. 10
e Fue @ fm = ﬂﬂﬁ 3R fewmw

v&+ Q,Q %@

Find the orthogonal Qm.ﬂ.moﬁo&mm of 9@
, m%mwmg of circles ﬁocogﬁm a given
straight line at a mzmu point.

g e A P e g
| oy FQ §, e O T St

10. (a)

12%
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