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Question Paper Specific Instructions

Please read each of the following instructions carefully before attempting questions :
There are EIGHT questions divided in two SECTIONS and printed both in HINDI and in
ENGLISH.

Candidate has to attempt FIVE questions in all.

Questions no. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted
choosing at least ONE from each section.

The number of marks carried by a question/part is indicated against it.

Answers must be written in the medium authorized in the Admission Certificate which must be

stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the space provided. No
marks will be given for answers written in a medium other than the authorized one.

Assume suitable data, if considered necessary, and indicate the same clearly.
Unless and otherwise indicated, symbols and notations carry their usual standard meaning.

Attempts of questions shall be counted in chronological order. Unless struck off, attempt of a
question shall be counted even if attempted partly. Any page or portion of the page left blank in the
answer book must be clearly struck off.
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(b)
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(d)

(e)
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G 2X1—5X2+X3 210, X.LZO.
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(a)

(b)

(c)

(d)

(e)

Q2. (a)

(b)

(c)

a -b)
Show that the set of matrices S= [ J ' a,beR} is a field

b a

under the usual binary operations of matrix addition and matrix
multiplication. What are the additive and multiplicative identities and
1 -1 |
what is the inverse of [ ) ? Consider the map f: C — S defined
J

a =b

b a
set of real numbers and C is the set of complex numbers.)

by fla + ib) = [ } Show that f is an isomorphism. (Here R is the

Give an example of an infinite group in which every element has finite
order.

2
5—4—4 ifx=>0

Let f(x) =
2

X +2ifx<0
2

Is f Riemann integrable in the interval [-1, 2] ? Why ? Does there exist a
function g such that g'(x) = fix) ? Justify your answer.

Prove that if be®* ! <1 where a and b are positive and real, then the
function z" e —b e has n zeroes in the unit circle.

Maximize z =2x,+ 3%, 5x4

subject to Xq +Xg +xX3="7

and 2%, — 5%y + X9 210, x;, 2 0.
Sqp © FHfefaa swaerti 6 wifeai @1 8 ?
12345671789 10

qdar (12345)(6 7).
187 3 105 4 2 6 9

Sip A TH ST HI B WG Hile R 7 2 T ? TH TSN 6 TTTG Sl Th
ISR T | S, § 3T HIfe & Fhaq raa 3 2

) = £is n-1
ZItse 6 g Z ‘"ﬁlixz,mm aftmrl @ uteg Fruerd: T, x &

1

aeff aredfas 91 & faw |
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(d)

(a)

(b)

(c)

(d)

Q3. (a)

(b)

(c)

(@

zise 6 R 1 v foga suwem= o/mgw foga sttt &1 T0HIE St
2 |
What are the orders of the following permutations in S, ?

I 2838 4 Hh 6 7 8% 9 10
and (12345)(6 7).

187 3105 4 2 6 9

What is the maximal possible order of an element in S, 7 Why ? Give an
example of such an element. How many elements will there be in Sy of
that order ?

(_ 1)11 1

Show that the series Z e is uniformly convergent but not
1

absolutely for all real values of x.

Show that every open subset of R is a countable union of disjoint open
intervals.

T AT J = {a + bi| a, b e Z} MIHT Uikl H1 gid (C B 39eE) 7 |
J Frafafga o @ s 2 . gfeady st (), g TuSTEe SEA
(wr=a), nfgdt UEEE SO (UT=T) 2 379 3T I Aok T&gd SHIfT |

T fifse R = [0, 1] W wsfi Srafass gmifed gad wedl o ged, s e
Hisraratt & 3faia 8

(f+2)x=fx) + gx)

(fg) x = f(x) g(x).

WFﬁﬁi‘QM={feRc‘f(%J:0}.

&1 M, R $1 T I8 TOSTEel! 2 ? 370 I 1 deh Teqd HITT |
q'l??‘ﬁﬁl’ﬂlf(x,y):yz+4xy+3x2+x3+1%lﬁqﬁlﬁéflq{ﬁx,y)ﬁ
STfeeRay SToET =[AqH BT 2

TH i [x] aEfas @@ x w1 Quis wm oifd a3, sIufq I
n<x<n+1 & n I B, ?ﬁ[x l=n | & %A fx) = [x]% + 3,
[-1, 2] ﬁﬁmwmﬂa%?:ﬁ%:@ a}mmaﬂhaﬁangﬁa%

&t ahesfera fifv j ([x]2 + 3) dx.
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(a) Let J = {a + bi | a, b € Z} be the ring of Gaussian integers (subring of C).
Which of the following is J : Euclidean domain, principal ideal domain,

unique factorization domain ? Justify your answer. 15

(b) Let RC = ring of all real valued continuous functions on [0, 1], under the
operations
(f+g) x=1{x)+gx
(fe) x = f(x) g(x).

Let M = {fERC ’ f[-;-] - 0}.
Is M a maximal ideal of R ? Justify your answer. 15

(c) Let f(x, y) = y2 + 4xy + 3x% + x> + 1. At what points will f{ix, y) have a

maximum or minimum ? : 10

(d) Let [x] denote the integer part of the real number x,i.e.,,ifn<x<n+1
where n is an integer, then [x] = n. Is the function f(x) = [x]° + 3

Riemann integrable in [-1, 2] ? If not, explain why. If it is integrable,
2

compute j' ([x]? + 3) dx. 10
-1

Q4. (a) —IIa" TRy FHEaH gwen S g Hif

ENIC]
M; M, Mg M,
Ji|8 12 5 14
- Je|l7 9 8 12
Js| 5 11 10 12
Ji6 14 4 11
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(b)

(c)

(a)

(b)

(c)

HIefl T THT T TS B G, THERA

I={ sin“6de

& Lammmay, =

%1 g l??i@, |

?EHW -%li‘a\‘i 7 i 5X1 == éxz + 6 — 8}{4
EERRCTEEN )
Xq + 2};2— 2x3 +4x, < 40

4X1—2X2+X3-X4 <10

%20

Solve the minimum time assignment problem :

Machines
M; M, Mg My
Ji|38 12 5 14
Feibs dol7 9 8 12
Jal5 11 10 12
Jil6 14 4 11

Using Cauchy’s residue theorem, evaluate the integral

yin
1= j‘ sin 0.0
0
Minimize z = 5%y —4x, + 6x5 — 8xy
subject to the constraints
Xq + 2% — 2X3 + 4X4 <40
4X1—2X2+X3-X4 <10
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Q5.

(a)

(c)

(d)

(e)

(a)

(b)

TEB
SECTION B

z =7y fx) + x g(y) § T=0 Borl £ a7 g % AT gRI U ARG TaHha
TrfisRToT SATET |

2 2 2 . "l
TR yaz+(x+y}cz+};bzz(} % o faRd w9
(SheTIfenet BIH) T THFTG SHIToTT 58 x = 3.

T wien ®, ffvea dmet & o= 9 o 7 3w e sah "

3% 30-40 | 40-50|50-60|60-70| 70— 80

DET H GE&A0 31 42 51 35 31

=g AT HAAvH Y3 I SEARTA A U, 3 BB hl HEdl [ shig e
37 45 991 50 % &9 foE §

fag i & yfae TEet =1 g TEeT O guesiv g 1 e a9l
waTe yfgay fefafied 2
u,v,sz(@,a—w,@J
ox 8y 0Oz
VRl qA o, PO E X, 7,2, t % |

IR 3 el A, B, C @91 D, Y63 1 G0 m 1 B a, &l T Y b
el &1 % = Al 9L SH THR &1 AT B T Ik heg 3 il WAl | &
% foervt o IS Fepmr =1 STscg sl gitesforg ity |

Form a partial differential equation by eliminating the arbitrary
functions fand g from z =y f(x) + x g(y).

Reduce the equation
8—22 + (x+y) 5’ 822
Y e Y- S

to its canonical form when x = y.
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(c)

(d)

(e)

Q6. (a)

(b)

(c)

(a)

In an examination, the number of students who obtained marks between

~ certain limits were given in the following table :

Marks 30-40| 40-50|50-60|60-T70|70—-80
No. of Students 31 42 51 85 31

Using Newton forward interpolation formula, find the number of

students whose marks lie between 45 and 50.

Prove that the necessary and sufficient condition that the vortex lines
may be at right angles to the stream lines are

<
u,v,w =u E-(Ea‘a_(’isa_q)
0x 0y Oz

where p and ¢ are functions of x, y, z, t.

Four solid spheres A, B, C and D, each of mass m and radius a, are
placed with their centres on the four corners of a square of side b.
Calculate the moment of inertia of the system about a diagonal of the
square.

g =hifog
(D?+ DD’ -6D?) z=x2sin (x +y)
0

" , <« 0
SEl D @41 D a‘ri%amﬁggam "
U 98 1@ hifee st e

2(x +y) = C(3z + 1), (C T 8T 8)
% Y8 Sl SAMFha: Tideog H@ e A M g x2+y2=1, z=1 & ToRaAT
2 |
T geargash aiqa Sl ees o g x = 0 91 x = [ €, yRw # "=

Hepe H o W | AR T&F g &l 3 A.x((-x) U F7F 5 fow
He T Sren §, o TRt off o ¢ W U T 9 e off gt x WS W
fereermam sma i |

Solve
(D% + DD’ - 6D?) z=x2sin (x + y)
where D and D’ denote _<_5’_ and i
ox oy
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(b)

()

Q7. (a)

(b)

(c)

(a)

Find the surface which intersects the surfaces of the system
7z(x + y) = C(3z + 1), (C being a constant)
orthogonally and which passes through the circle *+y’=1, z=1

A tightly stretched string with fixed end points x =0 and x =17 is
initially at rest in equilibrium position. If it is set vibrating by giving
each point a velocity A .x (/ — x), find the displacement of the string at
any distance x from one end at any time t.

IS GG x, § TRY & §C flx) = 0 W FA wH $ fog
= - twad fafy & forg ue Yeiifen fasfim i, n sgwa graghei 6
T B, eps Fuifa amier 3fe o 3w £(x) & forg Fyifa = afema g

TR W 990
V=x(y+x)-2
y(0) =2

T YT YA T a9 T8, y(0-6) W1 HiEehe WM Tilehiold i & o1t 1g
MY (VT G159) h = 0-15 \fga 1R fafy =1 & Sl |

WWQWW@Waﬂéﬂﬁmwﬁﬁﬁmw% | g9
fire @ @ @9 97 kmy/ETe T R |

t 2 4 6 8 10 12 14 |16 |18 |20

v | 16 {288 | 40 |464 |51-2 |32-0 (176 | 8 (32| O

T o % L ﬁaﬂmsﬁnma:{%gqsoﬁqzﬁ%m@maaaﬁﬂé
W@mq&waﬂwaﬁﬁqt

Develop an algorithm for Newton — Raphson method to solve fix) = 0
starting with initial iterate xj, n be the number of iterations allowed,

eps be the prescribed relative error and delta be the prescribed lower
bound for f’(x).
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Qs.

(b)

(a)

(b)

(c)

Use Euler’s method with step size h = 0-15 to compute the approximate
value of y(0-6), correct up to five decimal places from the initial value
problem

y=x(y+x)-2
y(0) =

The velocity of a train which starts from rest is given in the following
table. The time is in minutes and velocity is in km/hour.

t| 2 4 6 8 10 | 12 14 [ 16| 18| 20
v | 16 | 28-8| 40 | 464 | 51-2 | 320 | 176 | 8 | 3-2| O

Estimate approximately the total distance run in 30 minutes by using

; : v ¥
composite Simpson’s 3 rule.

Yeieh [ @S Il WM ©S AB T BC, B W #Uihd HiY@ 99T A ¥
ﬁaﬁa%aﬁtA@rmmmwaﬁamm@% | eviisy fop wEm=

on x © 9 6 2
e e - f9efn?=(3+ > | 8,
" § [ ﬁjl

Iqfe T, x-378 H GAeHT G W TH &9 HI W1 8, I P T @
T 8 997 TG =8l f9eg (0, ) W TH & m & 3N (0, b) W ¥ & 2
AAT T HOMHS TS I ST T S« 37d T o1 <9 & S 8, d1 q9iisy

9 2
f5 qiefem & afomd gy A m @ -b) 2, & p o 1 9 B |
{2ab (a +b)}

I T T K % n SR 9iHd, 37 5 § a Bour % wh gumen
So % wted (SfET) % w9 § wafia sraftue feo s g, @ fug fife &

uﬁaémésarﬁaﬂtmmqmﬁm(S“;Kﬁﬂﬁfﬁlaa%%eﬁ
oft foreg W = 3T FIf
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(a) Two equal rods AB and BC, each of length /, smoothly jointed at B, are
suspended from A and oscillate in a vertical plane through A. Show that

the periods of normal oscillations are i where n? = (3 * —6—J g

n T3 1

(b) If fluid fills the region of space on the positive side of the x-axis, which is
a rigid boundary and if there be a source m at the point (0, a) and an
equal sink at (0, b) and if the pressure on the negative side be the same
as the pressure at infinity, show that the resultant pressure on the

npm?(a — b)?

{2ab (a + b)}

boundary is where pis the density of the fluid.

(¢) If n rectilinear vortices of the same strength K are symmetrically
arranged as generators of a circular cylinder of radius a in an infinite
liquid, prove that the vortices will move round the cylinder uniformly in

Q. 2,3
time (—Snﬁ. Find the velocity at any point of the liquid.
n —_—
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