(¢) A particle describes an ellipse under a central force
w/(distance)” towards the focus. If it was projected with velocity
V from a point distant R from the centre of force, show that its

T
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- periodic time is =% 2. X~

12(a) Aquadrl ateral A} as the side.CD in the surface of a liquid.
Its sides BC ™nd:4P-are vertical and of lengths ¢ and b
CSpretIveTy- rrovwmigatsimdepth of the centre of pressure is
ol % P - o
1(a”+b%)(a+

2 rab+b? TR Sl
(b) A hemispherical bowl is filled with water, and two vertical
planes are drawn through its central radius, cutting off a semi-

. lune of the surface. If o be the angle between the planes, prove

that the angle which the resultant pressure on the surface makes

* U 1 111 [ J) G-
_ with the vertical is_tan “(f._..; o
> L W - _‘|._ﬂ— - ra a

-~ (e)-Acheavy uniform rod of thim uniform eress-section and of length
~ - is movable in a vertical plane about a hinge at one of its'
extremities, situated at a depth k& (< 1) below the surface of

liquid of density p. If the density of the rod be ¢ (< p), show

- that the inclination to the vertigal at which the rod may rest, is

fisge _1( hfp e R
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Time : 3 Hours ] A - - | Max. Marks : 200/
- Answer any five questions, selecting at least two question |
from-each Section,
SECTION-A

1. (a) Define automorphism, inner automorphism and outér:
automorphism of a group. Give an example of an outer:
automorphism. Let G be a group and (G) be the group of al

inner automorphisms of a . = G/Z.
where Z is the centre of G. group G g that sl

|
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3. (a)
(b)

Let G be a finite group and p be a prime number such that p/o
G). Prove that the number of Sylow p-subgroups in G is of
the form 1 + kp where £ is a non-negative integer. Prove thata -
group of order 72 is not simple.
Define unique factorization domain. Give an example of an
mtegral domain which is not-a.unique factorization domain. If
R is a unique factorization dommn,,.prcve that R[x] is also a
umque factoruatlon domam ‘ =
e Epiee narine ring of Uauss;an mtegersf-'zf-
peTidean rlng and ﬁmf alLthe units in the ring. .
Define open set in a metric spacmshow that the collection
of all open subsets of a metrie-space X forms a topology on X.
Define uniform. contmugllyGwe an example of a continuous
function which is.gesfformly continuous. Prove that every

= -A-

| contmuous%ctmn on a-compact metric space (X, d) into-a

‘@

S: (a)
()
6. (a)

(b)
y i (a)

(b)

~p) isuniformly continuous.
Define Rleman-St;eltyes integral. If.f is monotonic on [a, b}_'_

 and is continuous on [g, b], then show that feRie).
A

Prove that a function /= " into fR”' G
contmuously dlﬂ"erentlable c? mﬂy ﬂhepamal denvatwes
Sﬁ/ﬁx exist and are contmuous fori<k<mandI<j<m - -
State and prove Riemann’s theorem on the rearrangement of
terms of a conditionally convergent series. -~

Show that the series - TN =+ L =, is uniformly

3+
convergent for all vallues of x, Eut not abgolutely convergent. -

State and prove Weierstrass M-test for uniform convergence.
Give an example of a series which is convergent pointwise but

not uniformly convergent.

Find maxima and minima of the function fgiven by
f(x,y)=x3+y*+ 12xy — 63x — 63y.

Define differentiability of a function of a complex variable.

Prove that Cauchy-Riemann equations are necessary for

differentiability but they are not sufficient.

Using contour integration evaluate the following :

IO’J xsinx cb:

0x2+02
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8. (a) App]y Charplt s method to find the complete lntegra] nf

f. L T AR

2P +gh) =1
B o ey B
. (b) Solve : (D? -2DD' - 15D )= =12xy where D= ﬁx and D =5,

3%&5“ e CTT"3BF43 s .
@) Fnu!; lettersm's%%?nlfferen%? ]H%FS are put at rando ¢

' to four_g; .‘ es bﬂﬂn“g" their a rems Obtain the
— BB 1T Do sttty gges into the correctenvelope.z
- .- . hmeansand a-pg%‘phe standard"
2 mgthat the standarddewatlon*

e
T
..t'-l_h__ -"!

e, ag o

to prevent any shddmg Determine the motion.
(b) A particle O moves on a smooth horizontal circular wire of
‘radius @ which is free to rotate about a vertical axis through
point O, distance ¢ from the centre C. If the £QCO =8, show"
s that a0 + 0 (a - ¢ cosB) = @mﬂﬂsmﬁ where ® is the angular

?éT&ﬁty'ofm&wue T

: _ 2 |
11 1aY. Show that wo 207 (x Y .
- o (x +y) (x2 +)2)? x4yt

are the velomty components of a possible liquid motion. 52
this motion irrotational ? 3

(b) Air, obeylng Boyle’s law, is in
small section. Prove that if be th
at a distance x from a fixed poi

52p 82

Wt AT

motion in a uniform tube of
e density and v be the velocity $
nt at the time ¢, then '

>0 (v + k)] L"’ ‘
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(a)- Use Regula Falsi method to find the real root of the equatmn
3 —x2 —2 =0, correct to three decimal places.
fb) Show that the generallsed Newton’s formula

S i
e e SR [ J (Xy) J gwes quadratlc convergence when the

[1(Xg) ) o
equation f ﬁt}ﬁ&h&ls a pair ef duble t)?ets in the nelghbourhood

ofx=x,. e

e

a) Stﬁve the followmg linear progfanumng probiem by srmplex
;;"'%-_“' method ; R e

Maximize 2x +x, +3x3 s _]ect to the contraints- —..-

S x, T x,+2x, <5 ) +3x, + 4x; = 12 xl,xl,x3>(}“"" '

(b) Discuss mbnef Dua'hty in lmear programming. How can the
optimal solution of primal be obtamed from the optimum

~ - solution of the dual ?

15. (a) Solve the transportation problem for which the cost, engm
availabilities and destination reqmrements are given below ;.

'Dl Dz Dy Dy DBy .

0, [ 121 4 -5 -27-|30
"0, L35 5352 s T TS
O [A4 258 ) 906 GEN
0, |3 Sy e DA ey e &
b, 20 40 30 10 50 ° 25 | 175 (Total)

(b) Use dynamic programmmg method to minimize

Rt il }’1 + Y2 + J’?.
subject to the constraints
y 4y +y3 2155 V1,72, )3 20.
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16 (a) Use the Kuhn-Tucker conditions to solve the following nop.
linear programming pr oblem

2
Maximize z = 2x1 + 12x)x9 = Tx5

subject to the constraints : 2x; +5x, <98; x;,x, >0
(b) We have five jobs, each of which must go through machines 4,
B and C in the order ABC I__I_Processmg_tnnes are g}ven in the

¥ e e —— S
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