12. (a) A thin hollow cone, with a base, floats completely immerseq
in water where it is placed Show that the vemcal angle of the

cone is 2sin” '(%)

(b) A parallelogram has its corners at depths, h,, }2 » hs, hy, below

the surface of a liquid and its centre at a depth show’ that the
depth of its centre of pressure is s
hl +h2 +h3 +h4 +8h2
| 12th - '

(c) A zone whose vertical angle is 2a,, has its lowest generator
horizontal and is filled with a liquid. Prove that I;he resultant
pressure on the curved surface is .

W= J(l+lssma ) S =
where w is the weight of the llqmd contamed, =

MATHEMATICS PAPER =4 - 2
Time : 3 Hours ] | Max. Marks;*?-_ = |
Answer any five quesnans se!ectmg at least two question
from each Section. -
. ‘SECTION-A
1. (a) Define ‘group’. Show that the set Zp of non=zero residue classes
module a prime number p, is a multiplicative group.
(b) Let G be the multiplicative group of all 2 x 2 real matrices
with non-zero determinant. Show that H= {4 € G 1 det 4 =
" 1}; is a normal subgroup of G. |
(c) Let G be a multiplicative group. Show that f: G — G defined
by f(x) = x7!, is a group isomorphism.if G is abelian.
2. (a) State and prove Sylow’s first theorem.
(b) Prove that every group is isomorphic to a pennutatlon group.
(c) Prove that a division ring R has no ideal different from {0}
and R.
3. (a) Prove thateveryEuclidean domain, is a principal ideal domain.
(b) If Fisafield, prove that F [x] is a unique factorization domain.
(c) Let Fand K be finite fields such that FCK. If F has g elements;
show that K ahs ¢" elements where n = [K : F).
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—all points inside and on a simple closed curve C, prove that

. (3
()

©
(a)

(b)

Let < x, d > be a metric space. For g, b € x, define e(a, b) =
min (1, d) (a, b). Show that <x, e > is also a metric space.
Prove that in a metric space, every convergent sequence is a
Cauchy sequence. Is the converse also true ? Give an example .
in support of your answer.

Show that every compact metric space is complete.

Prove that a continuous image of a compact space is compact,

b
Evaluate j _[ _[(x +y +2 )dxdydz

~hsa >
4 4

“Show that the maximum values of f(x,y)= 2(x ~y)?—x—y

Care f(J2,-42) md f(-{2,42).

If (u, (x):n=1,2; 3,.......are contmuous in [a, b] and if Zu, (x)

: converges umformly to the sum S(x) in [a b] prove that
:jjS(x)ae_ z j u, (x)abc

| If f is oontmuous over [a b] and g is of bounded variation over- |

[a, b], prove that f is Riemann Stetltles mtegrable w:th respect |
togover[a, b]. - = = e

If I |f (x)ldr eonverges prove that I f (x)a!x eonverges

If f (2) is analytlc at 2g, prove that it is eontlnuous at z _ Show

- by an example that the converse is not always true.

Let /(z) be analytic with derivative /(z) which is continuous at

4/ dz=0.

©)

(a)

)

Evaluate

sm(tt_z) ad eos('n. 2yds

(z-1) (- 2)
where Cis the circle| z| =
Expand 1/z2ina Tay]or serles about the pomt z=1.

Evaluate L,

0Ty 2 - by the methoo of contour integration.,
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10.

H.

12.

(a) Find the moment of inertia of a umfenn clrcu]ar cyj nderab:

(c) State and prove the Residue Theorem. Deduce that the sum of

residues of 7(z) at all its singularities including infinity, is
SECTION-B %15 zero,

| (a) Apply charplt s method to find complete integral of

- 2xz —px —2qu+pq g, °,
(b) Eliminate the function /from z =y? + 2f(1/x + log y).
6 .0 2 252
= —, D'—, solve - ' = X
(c) IfD o 8y_so (D°-a*D")z=x.
(a) Define holonomic and non-holonomic dynamical systems.
Derive Lagrange’s equations for the non-holonomic system.
(b) Deduce the principle of energy from Lagrange’s equations.
(c) A uniform beam of mass m and length 27, is horizontal and
can turn freely about its centre which is fixed. A particle of
mass m' and moving with vertical velocity , hits the beam at
- one end. If the coefficient of restitution be e, show that thc
- angular veloclty of the beam }llSt aﬁer the nupac 46 =

(m+3m)f d S S

‘_'

an axis through its centre of gravity, perpendicular to its a%is
(b) State D' Alembert’s. pﬁnctple and deduce general equatlens of
motion of a rigid body, by using it.
(c) For a body moving in two dimensions, express the kinetic
energy in terms of the motion of centre of inertia.
(a) What physical significance is implied in the equation of
- continuity ? Express the equation of continuity in the form

-

5p+ﬂ.v O
ot -

(b) State and prove Euler’s hydrodynam:cal equations. Establish
Bernoulli’s theorem that in the case of steaby motion of a

1
- homogeneous inelastic fluid (p/pl) + Eq +V = K, where K

is a constant aleng a stream llne but varig from stream line t0
stream line.

(c) Two sources, each of strength m, placed at the points (+4 0)
~and a sink of strength 2m is placed at the origin. Show that the
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. stream lines are the curves, (x2 +y )2 = g (x = }2 + 7050),' :
where A is a variable parameter. >3
13 (a) Describe Newton-Raphson method for finding the real roots
- of a polynomial eqmtmn Give the condition for its
- convergence.
_ (b) Solve x’—9x+ 1 =0 for the root lylng between 2 and 4 by the
; method of false position. —
14 (a) Ifyxis4 polynonnal in x of third degree, find on expressmn

- e S
fﬁr j }’2'95? n Tﬂ‘ms Of yu, y,, :V2 and y,. Use thIS result to
' % & 2l &
i : Show that I Yy dx = 2 o [ + 13)’1 ¥ I3y2 + J’;]

s

aj - ;_E_"H(x a)y obtam
S s bo +b1.'»'i. +b2v.1' olaiaR
the' values o ﬁ“ b bLand bz m tenns nfmoments e

JS Explaln the dlﬂ:"erence ‘between a trans‘irﬁl'tatlon problem and an”
asmgmﬁent problem Solve the followin tfﬁnsportatmrr problem

' '(b) leen theﬂiffereﬁhénf*qumlgg

_= F_;_.g“ e l)estmatmnh,;_ B S
Source' ESEa ‘3’ S 4TSupplys e
. 21 16 % 3 '11- S s
r 17 18 14 paped s p e S
| ke 32 27 4]18= —14 - 19
f _ Demand =10 10,__ i 12 =15 43’-%5?:.;1 =
16 (a) ‘What is- meant by queue 2 lee the essentlal“charactensucao

- the queueing process. e e
" (b) Ifthe number ofarrivals in some  timé intezval fﬁllowsapmsson
-~ distribution, show that the time lnterval between two -
~ consecutive arrivals is exponential. '
17. (a) Ten percent of the tools produced in a certain manufactunng
process turn out to be defective. Find the probability that ina
sample of 10 toels choosen at random, exactly two will be
defectwe by using (i) the binomial distribution, (ii).the pmsson _
. - approximation to the binomial distribution, _
~ (b) Define (i) line of regression, (ii) regressmn coefficient. Find
- 'the equanons to the lines of regression and show that the
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coefﬁc:ent of correlation is the geometrlc mean of coeﬂimemg
of regression. -
18 (a) Define random vanable and its. mathematlcal expectatlon What
~_is the covariance of two random variables ?
~ (b) State and prove the weak law of large numbers.
{c} Wnte the probablhty densuy function of two. parameter gamme
: ' -and-find-its-mean and vanance

——hros
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