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SECTION - A
1 2 3 4
1. @ (@) Let OL=[4 31 2JGS,‘.FJ'.nd the smallest positive integer k such that g* —¢.
(i) In S, let p=(123) and o =(456). Find a permutationx in S, such that xpx™' =¢. 10}
n
2 3 4 ( 3)
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1. & Is Z[ﬁ] = {a +by=6/a,b,e Z} Enclidean domain ? Tustify your answer.

lest a+ Ve, ¢ 7:[‘)2‘_;-)
o -
R+ %) =(a +892;) (caav’i) _—D
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3
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ed - Ay =5,  pud -~ 2

(10)
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1. (@ (i) Give an examptle of an infinite set which is not bounded and having limit points.
(if) Give an example to show that the intersection of an infinite collection of open sets is not necessarily an open
set. 10
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1.

@ Iff(z) =u+ivisan analytic fanction of 2=x + jv.
and u— v=¢* (cos y — siny), find f(z) in terms of z.

Lyien U-v= e* leoty- &My

Suppor FR) = w+
Aun i flyy = -V
3 fiz () = -v) 4+ (Vav)

. - i Vo
= ) —_u» * |
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1. (¢) Obtain the dual of the LP problem:
Min. z=x, + x, + x,. subject to the constraints :

Xl—3)L,_+4X3:-5, X~ 2%, <3, 2%,-%, 24X, X, > 0 and x, is unrestricted. 10)
) e}
A Lypen Pt = M AT
A " —
W - M- %A, 4+ 4wz =5
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2. (@) IfRisaring with identify such that (xyP=x?y forall x, y R, then show that R is commutative. Set an example
to show that the above result may be false if R does not have an identity. (14)
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2. @) Giveanexample of a homomorphism f: R —» R’ such that 1 is the unity of R, but f(1) is not the unity of R".

(06)
2. () Letthe function fbe defined on [0, 1] as follows :
fix)=2mx when _+I <X<—r=1,23,...
Prove that £is R-integrable in [0, 1] and evaluate [ £ (x)dx. 2
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2. (d Use the method of contour integration to prove that
[: dx _ m(b+2c)
I(xz+bz)(xz+c2)z 2bc3(b+c)

5 where b>0,¢c>0.

18
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1
3. (@ LetGbethegroup {[0 :}lwherea,b eRb= 0} and

0

answer. 1s)
" [ 1 g ] a1 b€ R,
o b t+o .
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Moobe H, avt o em.

1 x -
H= {|: 1:|lwherex € R} . Show that H is a subgroup of G. Is H a normal subgroup of G ? Justify your
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3. () () Discuss the convergence of the infinite product
@ n
|+ =
pfin X" +1)
X

() If x >0, show that
1+x

<log(1+x)<x. . an
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3. (¢} Solve the following linear programming problem by simplex method.
Max. z=—2x, —X, , subject to 3x, + x, =3, 4x, + 3x, > 6,%, +2x, <4,andx,x, > 0. (18)
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4. (@ (@ LetR denotethe ring of all real-valued continuous functions on the closed interval [0, 1]. Is (0) a prime ideal

of R ? Justity.
(#) In Z/(8), the ring of integers modulo 8, is the ideal generated by §:2+(8) a prime ideal ? Is it also
maximal ? (14

Hoad Office:25/8, Old Rajindar Nagar Market, Delhi-60
Branch Offics: 105108, Top Floor, Mukherjes Tewsr, Mukhsrjes Nagar, Delhi-8

iLSSTITUTE OF YATREVATICAL SCIENCES,



4. (® Prove that -

o n 3 1
J: >3 la=d o a2

el I on’ (n+1) .
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- 1
4. {(¢) Find the Taylor’s or Laurent’s series which represent the function (l +77 ) (z + 2) ,
(i) when|z|<1

(i) when1<|z|<2
i) when | z|>2. (12)

Head Office:258, Ofd Rafinder Nagas Markat, Derhl-60
Branch Office: 105108, Top Fioor, Nukhetjes Tower, Mukherjes Nagar, Dslhi-9
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4. (@ An automobile dealer wishes to put four repairmen to four different jobs. The repairmen have somewhat

different kinds of skills and théy exhibit differentlevels of efficiency from one job to another. The dealer has
estimated the number of manhours that would be required for each
job-man combination. This is giver in the matrix form in adjacent table :

Find the optimum assignment that will result in minimum manhours needed.

Job A B C D
Man
1 5 3 2 8
2 7 9 2 6
(12)
3 6 4 5 i
4 5 7 7 8

Head Offlce:254, Old Rafinder Nagar Market, Delhl-60
Branch Cffice: 105-108, Top Fieor, Mukharfes Towar, Mukharjos Nagas, Dehi-9

Ph: BTHA5629927, 09593187525 |}
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SECTION-B
5. (@)

Solve (x*—yz) p+ (y°— zx) =2 xy.

A0 | The abot paudlioe w  lagrangey PDE 1 Jtui;)w

Peavgn) P+ &Cx.y,2)7 =

s RMY,R)
i AolTey S N
A b 9!‘:9 :‘ oy
293 g-3A '~

S wdw+ ydy +6l3

———

- dn A olu e}-d%

3 e
\ - n 435,}33 _gﬂﬁ%’%‘j\'_’__?i_ _35 __%\( ,_ql.#

= 2OAL YAy BT Ly gy
D R e A
) X -
P s
2Xh -, = o (+9+3) " |
%')V-d

[7yr93 + 3% =<2 )
Mm St bt
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¥

(D’ —4D°D' +4DD") z=4sin(2x+y) ' a0y
r Lp (5’— AD‘D' + 4D D”')B—; 4 & (37 +9)
| r)L
dlo p>- ap P +app- - o D - 207
' - s
“Th v e = Aty + Flyran) + = d{yim)

5. () Solve the following partial differential equation

Y = 4 , & (DY)

(p-w)*" D
= A . ‘( Srv dv
LD—QD')L(?—)
- -4 ! cot B £ 3
- = T
T Baw -

S

Led C’)*"")) J .
(o -20" (.D"”"\;

W yo a- 2 : —
-
Up = ) __L__ JWOJH - —-Q/ Ot & R

(Prav) AT
_ = -0 [m' Luf(la-\-\))] _
K (=P

. y= G-2% - :_-?__Sywdad*
L I N 7

2
- .o at s = Atera = - F ot 7))
- prd

Qs Yt Fp= Dly)x ds row —}m) —atteer(2ng

Wt b do xauwd gelusy
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S. (¢) TheareaAofacircle of diameter d is given for the following values :

d: |80 85 90 95 100
A | 5026 | 5674 1 6362 | 7088 | 7854

Calculate the area of a circle of diameter 105. ’ 10

whl wae el faosd dnboplatie. Jpma
— ” v
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%o €362
95 et
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- - £48) + ulu-) [20) + ulu-t)luv(a
r(Y)= Beas f— w ( ;%_ T )

¥ vluntu-y ( 4)

=
whew [hr 2 g0
2-%0
5.
“ yew  w=08  The Y2 D
<

h= W26 4 50648 + 5 a0) + SWB ¥
2 4

Q% t 3B (4

24
= ZR{ Y IR406 4

= EFF »

6D ~-20 410
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5. (@ Showthat b= (x - t)(y - t) represents the velocity potential of an incompressible two dimensiohél fluid.

Show that the stream lines at time ¢ are the curves.
(x—t)?— (y —t)* = constant (10)

X G o wlety pelATE o o g e

U= 'bd U= '—E:Cb
2

u =
NQD mitior b pendth %;;%d'?o.
Were v -0, }U=/0 =) ou
S 5 o =
/__—JL——

- Jhw e ¢ MWXA u(ow] prteited %9;\
MWF‘“""H" op E, o | ‘

U“JO, }0Y Jk@ﬂ%‘—l, iﬂ - u= + t}

B, @+ v Ly—-&}"‘; (ﬁ’.y‘j - ot (vy)
) (xry- 89

oot (9¢l}l—'3‘;€c_*§*
c@ e Lier= 54)

Thw, e tuansng ave (391 )b pnaled.
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P Flo alou  Cquilior @n bt sslud wrrg letogs

6. (a) Find the general integral of the partial differential equation (2xy - 1) p + (z— 2x%) q = 2(x — yz) and also the
particular integral which passes through the linex=1,y=0. (10)

(F"";— ()’C‘j’P - 4&7 -2
(]Cv'; ] +7"} ‘)f@,;'lcl'a#

I - dy- :_‘i}__» :_—Q—Iﬁ—

(

Emuzzwu o
P it
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6. () Reudce 8z/0x*+¥ (azz / ay2)= ¥ to canonical form.
Aﬁ')
i
o

:?:& o .17—(:"—-:_3_.

"G) -

X+ sAlo) y=t) =0.

2 E CEPIRTA]

M4y =0 Ly Ly eo
a- a» J )

D poy= -l 4 ) lny‘— Pt Co
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6. (c) Form the partial differential equation by eliminating the arbitrary constants a and b from log
(az—1)=x+ay+h. (10

Mé,p Gpen ,@n[agfr) : Aray & b.
I 293 - i =D 031" Q%i

a) -1 ?7

D
72
\
i
f_\
M
=
Y
/:i ,
o
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A

6. (@ The deflection of a vibrating string of length 7, is governed by the partial differential equationy, =c’y_. The
initial velocity is zero. The initial displacement is given by

14,0 1712
¥(x,0) = RIATSR= Herey, =8"y/ét’
(I-x)/1,112<x<!

and y_ =9y’ /ox’.

Find the deflection of the string at any instant of time. 20)
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/ | /
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s e et oo | C1=0
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END OF THE EXAMINATION
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7. (@) Solve the following equations by Gauss Seidal method. “<
5%, F X, TR X =K FTR 4 x4 =120 +x,+6x,+x,=-5;
X+ %, % 4K, =—6.
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7. ® The velocity v(km/min} of a moped which starts from rest, is given at fixed intervals of time t (min) as

follows :
t: ({214 |6 |8 10|12 14161820
v:{10(18 (25291322011 }|5 ]2 |0

Estimate approximately the distance covered in 20 minutes. 10)
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dy _ yz —-x?
Using Runge-Kutta method of fouth order, solve —, ~ dx v+ xz withy(0)=1atx=0.2,04. (15)

7. (o)
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7. (@ Simplify the following :
@ (x+y)xy @ xvyayvzayvz

(i) x v yK[(x AY}v y]'

(\1) E.‘.H) 'M' H’ - Zl_m_' :" + 71' ]
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Savy vy Ny Ve
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(10)
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(a) Determine the motion, of a spherical pendulum, by using Hamilton’s equations. 16)
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8.

from its axis, show that path of each vortex is given by the equation.
(r2 sin*0 - bz) (2~a%?= 4a’b’r*sin’ 6

0 being measured from the line through the centre L lar to the join of the vortices.
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