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INSTRUCTIONS

Each question is printed both in Hindi and in English.
Answers must be written in the medium specified (in"the
Admission Certificate issued to you, which gnist be
stated clearly on the cover of the answer:bgok in the
space provided for the purpose. No marks-will be given
for the answers written in @ mediuni\other than that
specified in the Admission Certificate

Candidates should attempt Questigh-Nos. 1 and 5 which
are compulsory and any three®f the remaining ques-
tions selecting at least one giggktion from each Section.
Assume suitable data if<yonsidered necessary and
indicate the same cleqrh!

Symbols and notatfend carry usual meaning, unless
otherwise indicated:

All questions c&f equal marks.

A graph shepls attached to this question paper for use
by the capibidate. The graph sheet is to be carefully
detacheil\from the question paper and securely fastened
to thegnswer-book.

Iniportant : Whenever a Question is being attempted,
all'its parts/sub-parts must be attempted contiguously.
This means that before moving on to the next
Question to be attempted, candidates must finish
attempting all parts/sub-parts of the previous
Question atteinpted. This is to be strictly followed.
Pages left biank in the answer-book are to be clearly
struck out in ink. Any answers that follow pages left
blank may not be given credit.
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Section ‘A’

1. (2) How many elements of order 2 are there in the
group of order 16 generated by a and b such
that the order of a is 8, the order of b is 2 and

bab'=a". 12
(b) Let
2
| QQ"
0, ifx «—, Q
n+l C)\®
Y AP 1
_f;'(x)z <Sln'y";, if ;TJC?S‘(\ ;!
\\l
0, if -
@ n
Show that \') converges to a continuous
function cs)Q not uniformly. 12
Z
&
(© Q’mw that the function defined by
N |
NY
h ) o
fla)=§ x5+ yi0
0, z=0

is not analytic at the origin though it satisfies
Cauchy-Riemann equations at the origin. 12
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(d) For each hour per day that Ashok studies
mathematics, it yields him 10 marks and for
each hour that he studies physics, it yields him
5 marks. He can study at most {4 hours a day
and he must get at least 40 marks in each.
Determine graphically how muny hours a day
he should study mathematics and physics each,
in order to maximize his marks ? 12

(e) Show that the series E( z )" n® i %’\onver-
T+1 ()l@

n=|
QO
t. < 12
gen 0\

2. (a) How many conjugacy cl@cs does the per-
mutation group S of permutations 5 numbers
have ? Write down element in euch class
{preferably in te%@ of cycles). 15

2 .
(x+y)"
& ad if {x
(b) Let f(i@ﬁ)z e Ty (( ))# (0, 0))
t . if(x, y)=(0, 0).
& (
d
%\\\Sﬁ?ow that % and a—f exist at (0 0) though
N f, ¥) is not continuous at (0, 0). 15
(¢) Use Cauchy integral formula to evaluate
I———-dz, where ¢ is the circle |z|=2
¢ (z+1)
15
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BCELIL sttt

X, IEEr 10 =& Y 9fe S @ o Ia*
N & qom F 93w 9o F oo @
5 sl & grfy gt @1 9w gfafe safus &
AftRR 14 99 ALUGT FT THAT & MR IqF fo
TRE § FH 4 T 40 3% T FTT AEF ¢ |
aflaa: fafwr S & oo s =
Aftradie A & fou, suw gfafer e
Ho2 7fora 3 faamr qoe sHE &1 anaa AT

7R | \12 |
(<) wwte i ot 5" arfim%%u 12
2. (a)s;‘rmﬁaswa:mg&rg s, ¥ foy

g i g9 ¢ 7 % ©F a= ferfeg
(W@Tﬁ?@ﬁ% 15
(@) w1 #ifog @’(}
£, ;%gﬁ{/% aft (x, ¥) = (0, 0)
> 1. af (x y)=(0, 0).
N o « 9
g\%ﬁﬂ%éaﬂ?a—{m(amwaﬁa%wﬁ
fx, y) 59 721 € (0, 0) 9 | 15

e3z
0 l(z+1
HTHAT SEIHT T, et ¢ 3 2| =281 15

% dz, F1 AT FRA & forg it aameRe
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{d} Find the minimum distance of the line given
by the planes 3x +4y+5z=7 and x-z=9
from the origin, by the method of Lagrange’s
multipliers. 15

3. (a) 1s the ideal generated by 2 and X in the poly-
nomial ring # [X] of polynomials in a single
variable X with coefficients in the ring of inte-
gers Z, a principal ideal ? Justify your answer.

o\ 15
&

(b) Let f(x) be differentiable on [O\Qj‘\ such that
£1) = f(0) = 0 and Jf ({@l x=1. Prove that

L) (5) -@Q 15

@’b
(c) Expan%@é function f(z)=

K@'ﬁent series valid for

@o“li) I<fz|<3 i) |z|>3 i) 0<|z+1}<2
(iv) |zf<1 15

l .
e+ D(z+3) "

(d) Evaluate by contour integration

2r
1= —2__ i< 15
2 1-2acos8+a
F-DTN-M-NUIB 6 (Contd.)

IMS(Institute of Mathematical Sciences) 6



http://www.ims4maths.com/coaching/download

IMS(Institute of Mathematical Sciences)

(ﬂ)m3x+4y+5z T x-z= 9%:ma'a
@1 F, T & il Y B & g, Sgm E

e g0 A Hiforg | 15

3, (%) ol Z & Jom & Qs AT oE f A X H
TGSl & agIR Fad Z [X] A 2 R X & g
wiferer JUrSTEel 9T g TUNTEET gt ¥ ? AR
IO & I § dh TET I | 15

2

(a)msﬁﬁqﬁ?f(x)amﬁu%[odq&r W f

£1) =£(0) = 03 ;fz(x)f%\@] frg Sfm e

0 O
N\
>

Ixf(x)f (x)dx —@@ 15
@’b
|

() ot f{'d— (z+1)(z+3) *

\
®1<| [<3 Gi) |z|>3 Gii) 0<|z+1|<2
\@%v) l2|<1 & frg 3w, st Sof ¥ wAw

Hifeu 15

() T THTHET & FRT TR g

2z do

= | 5 @ <1 5
° 1-2acos8+a
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4. (a)

(b)

(c)

$%

5. (a)

(b)

Describe the maximal ideals in the ring of
Gaussian integers Z [i]= {a +bila, be z}.
20
Give an example of a function f(x), that is
not Riemann integrable but | f(x)| is Riemann
integrable. Justify. 20
By the method of Vogel, determine an initial
basic feasible solution for the following trans-
portation problem :
Products P, P,, P, and P, have t @? sent to
destinations Dy, D, and D3 The Cost of send-

ing product P, to destmatlol%Q is Cj;, where
the matrix

O‘b

100 15 51

[c}=] 7 3 egits

0 S 13

The total requirements of destinations D,, D,
and re given by 45, 45, 95 respectively
and:(he availability of the products Py, Py, Py

P, are respectively 25, 35, 55 and 70.

N 20

Section ‘B’
Solve the partial differential equation

(D-2D'{D~D')* 7=, 12

Use Newton-Raphson method to find the real
root of the equation 3x = cos x + | correct to
four decimal places. 12
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4. (a;) TTIE qurteh!
zli|={a+bila be Z} & T § st
Wﬁ?ﬁ &1 quia Hifrg | 20

(§) O f(x) &1 TF QT I TR HIT,
A QA GETEE T e Wy | f(x)] dEE
THTEEAE B | IO IAF FERC | 20

(n)ﬁmﬁ%ﬁwﬁaﬁm%%@aﬁﬁﬁ%ﬁr
¥ g, i smaTf and g @ iR
i &2
FTEL P, Py, Py . AP ﬁnﬂa@(‘g D, ¥R
D3Wm%IWPa%\@&}TD B
aﬁrmqﬁ,mw\g@

10 0 15 &
o @?f

nasq‘w@@ & D, Y F JTFTRATY FAT:
45, 4@’)‘95% SR SRS Py, Py, Py A% P,

3 FAT 25, 35, 55 @AW 70 § | 20
%\\ e ‘@’
s.\(m) TR SrEehel FHIHLT

(D-2D) (D~ D)z =" TR 12

(@) |HEO 3x = cosx + | T, TR FYHAT ST
aF TEI, AEATEE Tl AIeH F & fag, FEA-
twae fafe & gmme i 12
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(c)

(d)

(e)

6. (a)

®)

(©

Provide a computer algorithm to solve an
ordinary differential equanon & = f(x, y) in

the interval [aq, b] for n number of discrete
points, where the initial value is y(a) = «.
using Euler’s method. 12

Obtain the equations governing the motion of
a spherical pendulum. 12

A rigid sphere of radius a is placed in am
of fluid whose velocity in the undis @%d state
is V. Determine the velocity of thedldid at any
point of the disturbed stream. 12

Solve the partial dl%fentlﬂ[ equation
px+qy =3z \ 20
A string of length I@s‘bﬁxed at its ends. The
string from the ,@@-pomt is pulled up to a
height k and released from rest. Find the
deflection OS?' of the vibrating string. 20
Solve the Following system of simultaneous
equations, using Gauss-Seidel iterative
method :

3x+20y-z=-18

O
Co\\ 20x+ y~-2z =17

N 2x - 3y + 20z = 25. 20
., dy .
7. (a) Find Z at x =01 from the following data:
x: 01 02 0-3 0-4
y: 09975 09900 09776 09604
20
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(3T) PV SR aEft %:f(x‘,y) Fr saTw

[a, b] ¥, e figell 1 n o & foig, TR
- e = e wRa g mwxﬁv@
Fope Gmiic yEm A, a%‘imﬁ:a:m

}(a)—‘a@i
(q)ﬁm?ﬂmﬁnﬁrmﬁammﬁaﬁ
qeteRul FT TTH ifay | 12

(%) Wamwgﬁwﬁwﬁﬁmﬂﬁm
¥ var mar 8, Fraer sfnfw smen dawm v

36 o & fepw ar ¥ fet fig W
Forerfeor ife | 6(\0 12
6. (%) Feafefam wifyis smam R

tpx+qyv =73z Q} 20
(a)w{zm@mmﬁaﬁr@wawzmm
e fog & =% IYFT FAC 4T

w%laﬂtaﬂ% & s fem
W%'W@ fagraor v(x, :)mq:r
Hifona |

(tr)mtm ﬁ%ﬂﬂmﬁ&r*ﬁmm

F frafafan ag &1 &«

% 20y - z = —I8

20x+ y~-2z =17

2x - 3y +20z = 25. 20
7. (F) ﬁw%ﬁaaaﬁa@f%rz; ¥ x = 0-1 7o o
x: 01 02 0 0-4
y: 00975 0990 09776 09604
20
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(b) The edge r = a of a circular plate is kept
at temperature f(8). The plate is insulated so

that there is no loss of heat from either surface,
Find the temperature distribution in steady
state, 20

(c) In a certain examination, a candidate has to
appear for one major and two minor subjects.
The rules for declaration of results are : marks
for major are denoted by M, and for minors by
M, and M, If the candldate obtai % and
above marks in each of the mre%(s}lb_]ects the
candidate is declared to @;ﬁk passed the
examination in first class Jwith distinction. If
the candidate obtains 60% and above marks in
each of the three ects, the candidate is
declared to have @%ss@}ed the examination in

first class. If the candidate obtains 50% or
above in I‘(l\&&’ 40% or above in each of the
two minor® and an average of 50% or above in
all the® three  subjects put together, the
canﬁg)&te is declared to have passed the
ination in second class. All those
@\eandldates who have obtained 50% and above
&' in major and 40% or above in minor, are
declared to have passed the examination. If the
candidate obtains less than 50% in major or
less than 40% in any one of the two minors,
the candidate is declared to have failed in the
-examinations. Draw a flow chart to declare the
results for the above. 20
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(@) TF AR @ F FAR r= o F AT £(9) W
TQT 7T & | @ SO # anfos foret Wi yE &
SEAT EY g 7 @ | ey e ¥ a e

A Ffom | 20

(1) e frRrw e #, IofEER S uE AR @R &
AR fawgt & gdtem 2 By & )| gt 6
a‘mn%ﬁm%%ﬁm%%qaimm%@
sk AT 3 e o M IR M, 5 arT e
g oy &) af% i T iR
75% AT ITF FW Ak TTH AR AT TEH!
res Fire RfeT it Rl o 31 ARt
FEfEaR A Rt $060% @R IR 9E
firerd &, o IR Syoft % arg” it
forar wmar % | afe AT A 50% a1
FR, A AT 40% TT T 37 YT 2 &,
YT wsiY forwed) & areTent i 3fEE A 50% AT FW
i TS E & vEa T Ao ¥ v

AT & | I gt FHEERT &, S
@g& F 50% AT FIL AR AT F 40% a7 IAT

vt e wr E, T s e 31 R
IRItEAR &7 A9 H 50% & a7 far off argme &
40% ¥ FH ¥ TH B & QY I9 IFSAR H
‘G’ aifie foray StraT & | Iuen & iy i
90T A & o U gate 9 R 20
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8. (a) A pendulum consists of a rod of length 2a and

mass m; to one end of which a spherical bob of
radius a/3 and mass 15 m is attached. Find the
moment of inertia of the pendulum :

(i) about an axis through the other end of the
rod and at right angles to the rod. 15

(it} about a parallel axis through the centre of
mass of the penduium. 9\

(Given: The centre of rgg{s@of the
n

pendulum is /12 above thg\ tre of the
sphere.]
| >
O
XN .
(b) Show that ¢ = x f(r) 13@\posmblc form for the
velocity potential foran incompressible fluid

motion. If the fliid velocity § — 0 as r — oo,
find the sun{\a&. of constant speed. 30

o (@)
X
%\\)

&)
QQ

\@CO
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