(b)
()

11. (a)

Evaluate : div grad .
Evaluate , IF .dr

where F = xzyzl +yj and the curve C'is. y*=4xin the X~y Plane ':
from (0, 0) to (4, 4).
Shew that the length ef an endless cham which will hang Over

. ' 2% .1
acircular pulley of radlus aso as to be in contact w1th 3 of

(b)

- freely jointed at A and rest on a smooth vertical circle of radius a.
Show that if 26 is the angle between them, then b sm39 acos .

12 (a)

_A pamcle is prejected hortzontall'y wuh a veloc:tyt 9K
the highest point of the outside of a fixed smooth sphere uf

2 vertlcal dtstance below the pomt of the pre-]ectwn 18 v ]
- ®

.~ axis be in the surface; find the eccentncnty in order that the ;i

el et b ikl i !

the pulley is a - 411 =
log(2 +J_ 3). =
Two-equal uniform rods 4B. and AC each of length 2b are

Pt ‘E-

radtus a. Show that it wﬂl leave the sphere at a pumt whose

"a = o ___:]
613
A semi- elllpse bounded ‘by its minor axis is just umnersed ma
liquid the density of which varies as the depth. If the minor

e focus may be the centre of pressure.

MATHEMATICS, PAPE.F:I.-.- T

‘Time: 3 Hours - . [ Max Marks 100
5 Answer any five quesrmns sez'ectfng at Ieast two questron e

(ﬂ)

_from. each Secnan
SECTION-A '
(1) When isa non-empty set G. called a Greup T

(ii) Supposethat Gisa group such. that (ab)? = a2b2 for evef}’
a, b € G. Show that G is abeltan " :
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(b) Let f: G .~ G’ be a homomorphism with kernel K. Then show
that K is a subgroup of G and the quotient group G/K is
isomorphic to the image of £,

y (2 What is aring ? Show that the set R(x) of all polynomials over
. R from aring with respect to the usual operations of additions.
and multiplication of polynomials. '
() (i) Let fand g be polynomials over a field K with g # 0.
Prove that there polynomials g and r such that f=gg + r
where either r = 0 or deg r <deg g.

(i) Provethat D= {a+5v2,a,b rational} is a field.
| (a) Define a complete metric space. If {x,} and {y,} are sequences
in a metric space X such that x, — x and y, — y, show that

p(x,, ¥y) = p(x, y), where Xx X —> R. ] :

) Let Xand Y be metric spaces and 2 mapping of X into Y. Then

show that fis continuous <> /~'(G) is open in X whenever G is
~_open inY. '

(a). Show that : j: x?le™*dx converges, if and only if, > 0.

: r | 2 yz e
| (b)_Findmin(x?-t—)ﬂ)subjectto -;—i--n--b-z-: St e
| FORE | S RO o 30
@) If f(x,y)=——5 x"+y° #0,7(0,0)=0, examine if
xX“+y : :
f (x, y) is continuous at (0, 0)." & o
2 2 '

'.‘ (b) Evaluate ﬂﬂ[l_?_-ib’i-)c&@ over thg positive quadrant

s 2
“of the ellipse X +2_=1.
a® b - S
(a) Define an analytic function. Show that the necessary condition
for a function (z) = u + iv to be analytic at any point z = x + jy
of the domain D of fis that the four partial derivatives u_, u,
vx,vyexistand ux=v},anduy=—vx. | - y
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(b)

(a)

()

(a)

9

€))

(b) Show that the moment nf inertia of an elllpse of mass M and '-

(92) _‘

Determme the analytic function /(z) = x + yi whose rea] party | ]
ito 2sm 2x ._ - a'
R EquaL o o2+ —2cos2x f
If £ (2) is analytic inside and on the _boundary Cofa Simply _.
connected region R, prove that f(a)= § /) E =t ~dz.
milx
ol
‘Prove that : i sdv=—e P
- it G . |
Find the general solution of _ "_ .
: ' S o B 02 |
-— — + vz =X = +|- = —— = e, L aral 'r'
(y-=) p. (_J_r__ y)qi =) [p__ Pl 6y} .
Solve (D‘4 2D2 D12 ¢ D'."‘) z-=.'0' ' D=*§" . D'_.,:}a- |
| ol

S SECHOND =~ o
State D' Alembert’s principle and deduce the equatlon of mntlon{ 3

of the centre of inertia of a rigid body and the ‘equations of}
motion relative to the centre of inertia. | i,

5 :
-semi- axes. aand b about a tangent is % Mp where p is the |

perpendlcular from the centre on that tangent.

10 (a) Deduce the equation of continuity “of a r_nmflng fluid in the
-~ form £E+p[6u Ev_..;.ﬁfv_) 0.

Dt dy 0z

Di g at e g
s aurr Na+?g+ wﬁ the other syrnbols have thﬂ

usual meaning.

(b) Find the lines of flow in the twn~d1mensmnal fluid motion given

by ¢+I"‘P—_'-——-—H(l+fy)2 2int.
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_. . (a) Find the missing value of the following table : -

‘Consider five siibdivisions. ST
(a) -Solve the following linear pregrammmg prohlem
Max. Z=10x+y -

1 X 2:0 (21| 22 2:3 | 2.4
i f(x):[0-136 | — |0-112[0-100]0-095
{ (b) Thearea4 ofa circle with diameter d'is given for the following
values of d :
d:| 8 | 8] 90 | 95 [ 100
A: | 5025 | 5675 | 6300-| 7085 | 7550 |
Find the approximate value for the area of the crre]e with
-diameter 84.

(a) Setthe Newton-Raphson sequence of iterations for the solution
of the equation f(x) = 0 in [a, ] < R given 1 (x) is twice _
_ differentiable w.r.t. x within [, 5]. State and prove the condition
- for the convergence of the Newton-Raphson method.

i ('b) Determine the value of y at the mdjcatedpomt fer the follomng
- initial value problem usmg Euler’s method .

z—2x+y y(O) 0 ﬁndy(OS)

.~ subject to 3x + 4y < 20,000
- 4x+3y<20,000
| x,y20.
(b) Solve the following transportatlon problem
10 20 5 3 10
13 9 12 8 20
4 15 o 9 30
14 7 | 0 40
3 12 5 19 50
60 60 20 10
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14. (a) S

Solve the following game by linear programming :

-1 l I
A 2 BT Vit
SRR 3 =3

(b)

Solve the quadratic pmgrammmg problem :

.M Z=5%{= 2x1 Xyt 5:::2

15. (a)
(b)-

- means 50, 52, 48 with-s.d. 15, 12, 16 respectively.

F16..(2)

®)

by the method of least squares :-

subjectto x, +x,< 1, x,20, x,20.
State and prove i‘:laye s theorem.

In an examination marks obtained by students in Mathemati
Physics and Chemlstry are distributed normally, about |

Find the prubablhty of scormg tﬂtal marks of 180 or above.

g A i % A e
[ J’;_,E I e X p ';:_—f-zﬂ':.'df—?ﬂ 1942] |

Fita stralght line of the furm y =g+ bx {o the follow;ng dﬁ

x=[T]2]3]4]5 “65_ ST *_
y=|38146{50 | 51|55]|56 58|59 | |
If X is a Poissonian varlate w1th parameter L, show thi

- the dlstrlbunon (X ” ) tends to that of a normal variate &

p—>+oo, . JE
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