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: Specific Instructions (i) Thereare total eight questionsin two Sections, printed both ":_ “‘1
in Hindi and English. _ %
2 (ii) Answer five questions, selecting atleast two questions from -:
e each Section. . &
(iii) Marks are given against each question. :
3 (iv) All questions carry equal marks. 1_
: (v) Simple calculators are allowed. :}:
3 |ug — 3 /SECTION-A &
? 5t
: _ [ i —i G’ = {1, (abed), (ac) (bd), (adch)) &
1 frargd i o7 WE G = (1, -1, 1), FAEEERE &
i { el 2| 15:%
'- % qegehrdl €, 9l a, b, ¢, d ¥ o , , %
\ hat the multiplicative group G={1,-1,i,~-i} isisomorphic to the permutation 2
Shov};t(;fl_ (1, (abed), (ac) (bd), (adcb)}, where a, b, ¢, d are four symbols. i
| grou ={L ' . . %
W) m%ﬁﬁﬁﬁ“aﬂﬂﬁmsﬁ%wﬁuﬁaﬂtaﬁﬂuﬁs,nm

T

r 15
_ ol T 3raad & gl 394 ® _ e
P 3¢tlhat an ldeal ?ofthe Euclideanring Ris maximal if and only if S is generated
! rove c ¢

by some prime element of R.
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O(H)O(K)
(<) afa 4am K, 797 G % witfua 3gaye §, 4 fae #afoa fa O(HK) = m; 10

O(H)O(K)
- If H and K be finite subgroups of a Group G, then prove that O(HK)= —————— oK)

(a) A f(x) = %3, [0, a] T wfofera &, &1 forg Ffd 5 re R [a, 0] 741 J’rmdx%: 15

4

r a
If f(x) = x3 is defined on [0, a], then prove that fe R [a, 0] and J'ffxldx=;.
[

(b) arUﬁZ

[Hx ¥ &1 YETHR HHTE Ud U G0H e & fod wheo Fifd aar
maaﬁaﬁ;j[

‘

n-l(n+xJ J i 2 15

X
Test for uniform convergence and term by term integration of the series E (

1 n+x‘)

and prove that J'(n: = +xx‘) Jd 5,

(c) ﬁmﬁm (f“>aﬁfﬁ ﬂwqﬁ%lﬁlﬁ f“=1+-1~+1+,,,+ ¢ qu—gtﬁ
aarsd fo an 7€ sthmm 2 7 35  (2n-1)

10
Show that the sequence (f ), where f, =1 +1+l+,,+ i is not a Cauchy

. 3 5 (2n-1)
sequence. Is it convergent ?

3. (a) ﬁ@gﬂﬁﬁmwjhx smxdxuﬁmﬁ%| is 'k
Show that the improper integral .[

— dx is convergent.
1+x° sin’x

(o) Fere o s (1) et &, et £,=(1+2 |
2 91 3 % &< B

N=emn

mﬁaﬁﬁuﬁqhm(u } ‘ [

. 15 |
1Y \
Show that the sequence (f, )defined by f, 5(1"';) is convergent and show that

. 1)’
3{{{](1 +;J lies between 2 and 3.
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() M (X, d)) 7 (v,

) 3 & Wz §, @ firg fifd B A X o Ve X
Wmﬂf’ﬁﬂwwﬁxnmw (a,),a€ Xﬂﬂﬁmﬁﬂ?ﬁ;ﬂw
((n)).f(a]maﬁwfm%l 10
"(X'ﬂ1]ﬂnd[?.112]lm

two metric spaces, prove thata function f: X — Y is continuous
atae X if

and only if for each sequence (2, ) in X convergingtoa e X, the sequence

(f(ﬂ.)) converges to f(a).
4. (a) mmﬁﬁqﬂﬁaﬁaﬂsm 2 &

sinx n

By the method nfcnntnurintegratinn prove that j—dx- 2

(0) 3 O e (), 372 2 = a e B R ) 9 3 vt v &, fs
T CF st e g 2 1) - Zp(a][z ) 2 15

n=0

Il a function f(z) is analytic within a circle C w:th its centre z = a and radius R, then

prove that at every point z inside C is f{z]=zf"(3]@-
n={l °

(c) Wi fafere & @em $fm #1d g2 $om E.H

e* -1

&1 fafereard 7@ Fifad) 10

[

I-a

Find the singularities of the function "': , indicating the character of each singularity.

e*-1
@Us - 9/SECTION-B
5. (a) Srffm T sraer FiE F g il 15
' . zaﬁ -E —E’. r:EE 5= m FP ﬂ.Lil
q’r-2pqs+pt=pq p— 'q'ay' 'S o Ey dy

Solve the following partial dlfferr:nual Equahnn
2 ¢ where p= o q=— Ez P ﬂ_,_ a
q’r - 2pqs + p°t=pq, where p=—-. E’y Nt vi-vilatw

(b) &z, &7 "_ﬂaﬂ’rﬁm(ﬁﬁa]mnqﬁaﬁa#ﬁﬁmaﬁ?ﬂ

. o XA 15
. Pz, 02 a z . :
2 =D to canonical form and hence solve it.
Reduce the equation P + oy E)y l
(c) Wiy fafir @ g #ifsd : px+qy=2(1+pq)’, Sl p=— .q-¥l 10
5 0z oz
Solve by Charpit’s method : px+qy =2(1+ pq]*, where p= a- q= ‘é;
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(b) e fema (!:-E- s 0-=-7

(a)
(3a%+2h?) X%+ (23a%+ 2h2)y* + 26222 - 10ahxz "
o7 2 FTUR i G el | | e |
prove that the equation of the momental ellipsoid ata pointon the circular edge©
a solid cone s (3a°+ 2h?) x%+ (23a% + 2h2)y* + 96a2z? - 10ahxz = constant. where ‘
nd a is the radius of base. |
—— ;;‘.

h is the height of the cone a

?, fomi o freon areht va e ;

s o U TICAT {jﬂ?,mq}nm--mwﬂn#uﬁ?:ﬁmﬁ;ﬁ:

- aﬁmnalﬁiﬁaaﬁam“ ﬂ.@m@ﬁanmﬁ%ﬁﬂnﬂmm?&rﬁm
R a Wm.aﬂnml+3lniugn-n?={l';€3T7Tﬁ:‘ﬁfTi?J

afe meme 1% 1 {17 F_
r}. X
1 mm.mmmmznkﬁm,aﬁpmmmm 15

Aninfini . _
pressunlte majs ofh u_mngenenus incompressible fluid is at rest subject toa uniform
re m and contains a spherical cavity of radius a, filled with a gas at a pressure

mm, prove that if the inertia of the gas be neglected, the Boyle's law be supposed

to hold throughout the ensuing motion, the radius of sphere will oscillate between
uation 1+ 3mlogn-n’=0.

the values a and na, where n is determined by the eq

If m be nearly equal to 1, the time of oscillation will be 2x, ;E—Q ,p being the density
3

of the fluid.
% 3 afra a2 (r = ,0 = 0) T m A A OF F )

amﬁﬁ(r=b.e=um31ﬁ?¢[mm:nﬁm#mfgfazfmmnﬁ1éaﬁzﬁaﬁ

i r'(a‘ =b')sindt .

Ferd F1 WA -mtan H— ‘

fef &1 b Ir -—r"[a'."+I:l'}i:ntzcsr!FE]4&:3'[1‘}ﬂrﬂ.i I i3
9:5 and 0 =—E-t , there is a two dimensional

r=a = ﬂ'j and

Between the fixed boundaries
liquid motion due to a source of strength m at the point (
an equal sink at the point [r = b, 6 = 0). Show that the stream function is
_mtan” r(a*~b')sin40

r”-r‘[a‘+b']ms4ﬂ+a‘b‘ _ e
Hﬁﬁ?ﬁﬁaﬁ&;mwﬁmaﬁz%nﬁawﬁﬁmanﬁmimmiﬁ .
mﬁmﬂ E+u@+%i(r?u)=ﬂﬁm,ﬁf u,%ﬁ r‘IT.T:iTi’r’-l

x o o : 1+ repard to a fixed

d move symmetrically in space with regard to

Y ou fﬂ+£—£— ru)=0, where uis the
Prove that the equation of continuity 15 = ot ﬁr( )

velocity at distance -
ffr i Wﬁmﬁ%ﬁsﬁfﬂﬂgmw@ﬁwwm
) ! AN _ Fgeitar €1, Tl ¥ S

10

centre,

The particles of a flui

hema

tics- *
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(v) Fearea fF fah faaah = 12 = a2cos20 % s v o1 Fl i w0 gz siedi

o 1 -
HTTEWTEHEHTHW%EHH';HHT;[ %lﬂﬂ zﬂ’ﬂl -

Show that the principal axes at the node of a half loop of the lemniscate re = a‘cos20

" . n 1 -1
are inclined to the initial line at angles 1|;:1n"l and Z+Ztan =
2

(c) Tt fawe & widm a1 sl Fam e ot farmg 0 3 v 7 Ffird, it fve f2
st nifd | fmme )

10
Find the moment of momentum of the body about the fixed origin O, when the body
is moving in two dimensions.
8._(»y" Prtferfiga amoh & Uh ol 9 @ @ sivavm faf @ s fif, e 40
P U1 45 & =9 377 W= 7 2 15
A® 30-40 40-50 50-60 60-70  70-80
THidI EE 31 42 51 35 31
From the following table, estimate the number of students who obtained marks
between 40 and 45 using interpolation formula.
Marks 30-40 40-50 50-60 60-70 70 - 80
No. of students 31 42 51 35 31
(b) W-Fz1 wqd Fife fafu =1 57@m F3a g3 y(1.1) T 9= 7@ afa, frn ean 2
?=y’+x}’. y(1)=1.0,h=0.05 fifau) 15
X
Find the value of y¥(1.1), using Runge - Kutta 4" order method, given that
:—y=f’+x}’. y(1)=1.0,take h=0.05.
(c) mmﬁ?ﬁmmanmmrﬁwﬁmﬁaanﬁmmm - ﬁmmmw
;f dxﬁlugezaﬂmm?ﬁﬁmwﬂfaﬁlm*ﬁhm 10

rule, by dividing the
range of integration into four equal parts. Also find the error

Tarha..
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