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MATHEMATICS (PAPER—II)
SPECIFIC INSTRUCTIONS
ting questions)

QUESTION PAPER
(Please read each of the following instructions carefully before attemp
s divided in two Sections and printed both in HINDI and

There are EIGHT question

ﬁ:mmaﬁﬁaz@f@amm%aqﬁmﬁ

in ENGLISH.

Candidate has to attempt FIVE questions in all.

s. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted

least ONE question from each Section.
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the medium authorized in the Admis
cum-Answer (QCA) Booklet in the

f this Question-
written in a medium other than the

Question No

choosing at
pber of mar

Answers must pe written in
must be stated clearly on the cover O
space provided. No marks will be given for answers

/ authorized one-
i i d necessary, and indicate the same clearly.

against it.
sion Certificate which

Assume suitable

Unless and otherwis€ indicated, symbols and notations carry their usual standard meanings.

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a
f attempted partly. Any page or portion of the page left blank

question shall be counted even i
estjon—cum-Answer Booklet must be clearly struck off.
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L. (@) wm fifw & my, my, -, m, ow TF § @0 d>0, my, my, o, My H TEw
W%Imﬁi@?ﬂﬂixl, Xo, =y X sfeea 3 § il
d=xlml +XoMy + o0 + X MYy,
Let m;, my, ---, m;. be positive integers and d >0 the greatest common divisor of
my, my, -+, my.. Show that there exist integers X, Xy, -, X such that
d=xymy +xomy + - + XMy 10
(b) 3cf
4 4 4
g -+ X AR
o l+x* +x%H?2 (1+x%3
% [0, 1) W THEHR e i ste Aifm)
Test the uniform convergence of the series
4 4 4
x? + x4+ g, X
1+x* @1+x%? (@+x%3
on [0, 1). 10
(c) IR T weH £, I [q b] ¥ THRE 2, 7 g PR T £, [0, b F G9F waeria )
v Ff a function f is monotonic in the interval [a, b], then prove that f is Riemann
integrable in [q, b). 10
(d) 71 YR c: [0, 11 5C, ci)=e*™, 0<t<1 F g0 TR T a5 8| F QT
dz
— == %A R
v {222 -5z¢2
Let c: [0, 1] - C be the curve, where c(t)=e*™, 0 <t <1. Evaluate the contour
integral J';dz—
¢ 22% -5z+2 10
(e) @W%@ﬁm%ﬁamﬁmﬁaﬁﬁamwm@mm(@ﬁ)waﬁﬁ
@maﬁmm%méﬂ%aﬁwﬁmmﬁﬁmw%lﬁﬂamﬁﬁﬁ
Bﬁﬁﬁﬁﬁﬁﬂ%%ﬁ@%%ﬂ@amﬁmmmﬁ:
FHHart
I I m v v
A 10 5 13 15 16
B 3 9 18 13 6
4 C | 10 7 2 2 2
D 7 11 9 7 12
E 7 9 10 4 12
HXS-B-MTH/10 2
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A department of a company has five employees with five jobs to be perfo.rmed.
The time (in hours) that each man takes to perform each job is given in the

effectiveness matrix. Assign all the jobs to these five employees to minimize the
total processing time ;

i Employees
I I m v 1’4
A | 10 5 13 15 16
B 3 9 18 13 6
Jobs C | 10 7 2 2 2
D 7 11 9 7 12
E 7 9 10 4 12 10

2. (@) fld=x3-9x2+26x-24 7, 0<x<1% R, fteran qon <gan A P

2 Find the maximum and minimum values of f(x)=x3 —9x? +26x-24 for
0<x<l. 15

® qH ST 7 F oF 89 2 0 fx)e Flx], 84 F % SR 9@ >0 F1 T 9g% 21 e
TF &9 F/ 91 T a0 g F — F/ 50 T6R 4 e 4 ¢ 76 9§ 9 € F/[x] 1 T%
™ F Y, 6 f9, £ F IR PiE o R gla) T SRefi w4 T e
Let F be a field and f(x)€ F[x] a polynomial of degree >0 over F. Show
that there is a field F’ and an imbedding g: F - F’ s.t. the polynomial

f4 € F’[x] has a root in F’, where f9 is obtained by replacing each coefficient a
of f by g(a). 15

(c) %‘71|z+1|>3ﬁf(z)=—z#i1—iﬁlﬁﬁ'ﬁ“ﬁm,(z+1)ﬁ‘q1ﬁ‘lﬁm‘cﬁﬁm
z(z° -3z +2)

_Zi-z+l

z(z? -32+2)

in the region |z+1|>3. 20

+/ Find the Laurent series expansion of f(z) = in the powers of (z+1)

3. (a) o R fF f T we s e § R 8 2 =0 W T Avlt R 3§ it w1 @
e e 81 ise R f&)'aﬁ#oqmaﬁaﬁﬁﬁam%l
Let f be an entire function whose Taylor series expansion with centre z=0 has

infinitely many terms. Show that z=0 is an essential singularity of f(l) -

HXS-B-MTH/10 2 [P.T.O.
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() T ax? +by? +cz? =1 7 k+my+nz=0 3 el 12 +y° +27 3 T (ar)
o fimfii | ahom ) st e

2
Find the stationary values of x2+y“+z .
2 -1 and be+my+nz=0. Interpret the result geometrically. 2

(INSTITUTE OF MATHEMATICAL SCIENCES)

v4 2 subject to the conditions

ax? +by? +cz

(c) ﬁﬂmmmﬁﬁmﬂwmﬁmﬁm:

A ART Z = x) -3xp —2x3
T
3x1 —Xg +2x3 <7
2x; —4x9 212
-4x, +3x, +8x3 =10
Wl x;, x, 20T x, g smfiefn §1
Convert the following LPP into dual LPP :
_—

Minimize Z = xl —SX2 —2x3

subject to
3x) Xy +2x3 £7
where x;, x; 20 and x3 is unrestricted in sign. 15

4. (a) <Y foh i wEmst & 47 wg Q & RfiE w9 & 3w S99 £
Show that there are infinitely many subgroups of the additive group Q of

rational numbers. 15
(b) T W 1 ITNT X E [ %, a >0 F 7H I $R)
" x(x* +a®)
v’ I i
Using contour integration, evaluate the integral J' M, a>0. 20
= x(x? +a2)

(c) @& M (fm M) faftr =1 3m  FiforRaa s Somm wven #1 7@ $ifv
AR FING  Z =4x; +5x, +2x,
CHGACH

2x; +x9 +x53 210
X +3xy + x5 <12
Xy +Xg +X3 =6
Xy, Xg, X320

HXS-B-MTH/10 4
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P Solve the following linear programming problem using Big M method :
Maximize Z-= 4x) +5x, +2x,
subject to

2x1 +X5 +x3 210
X) +3x, +Xx3 <12
X;+XxXy+Xx3=6
X1, X9, X320 15

@us—B / SECTION—B

5. (a) WM f(x+y+z, x? +y? +22)=0 ¥ Ao weq f F FEAW W ARH FIHT
aefterte sty i)

v’

Obtain the partial differential equation by eliminating a.rbitrai-y function f from
the equation f(x+y+z, x2 +y? +2%)=0. 10

(b) WRRE WH O, gmmmwé@mm%mwﬂwsxﬂmosxm@

YT T WA I, o =EA-TRA R 3 g afom ) 8 wle oit a3 IR W %
Frepe emsw)

Find a positive root of the equation 3x =1+cosx by a numerical technique

using initial wvalues O, %; and further improve the result using

Newton-Raphson method correct to 8 significant figures. 10

(© () (3798-3875),, F FEH qu1 TrewUR geari | wRfer)
(i) (1P — R)A(Q=P) % g=d vl am w9 (fiftre seifes Aida w) ww Hifv)

(i) Convert (3798-3875), into octal and hexadecimal equivalents.

(i) Obtain the principal conjunctive normal form of (1P > R A(Q=P). 10

(d) FER xy-7d § BF T T F gl o w0 1 F e ey ¥) S F Pam H
Fem § Tuisy f e i & 'l iy - jx - gx =0 R, SR g o = {

A particle is constrained to move along a circle lying in the vertical xy-plane.
With the help of the D’Alembert’s principle, show that its equation of motion is

Xy-yx-gx =0, where g is the acceleration due to gravity. 10

HXS-B-MTH/10 S [ P.T.O.
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2
() Sl (W) 7 sifiwr (ﬁaﬁ)%ﬁmﬁwﬁﬂﬁﬂaw=loge(z-a7J?'m%?m

a1 e i i fig B B 3 A D, T or=a Ty F TRaf
Tt %)

v What arrangements of sources and sinks can have the velocity potential

2 ;
w =log e(z = -a—J ? Draw the corresponding sketch of the streamlines and prove
2z

that two of them subdivide into the circle r =a and the axis of y. 10
6. (a) T wiwwW
2 2
a2M=a—u, O<x<L, t>0
ax?  at?
EIRIGf
< u© =0, u(L, =0
J Jdu
Ul 0)=—x(L-x), — =0
(5 0) e =8
¥ vivaa 7w 7@ Hifv)
Solve the wave equation
2 2
aza—l;:a—u, O<x<L, t>0
ox?  at?
subject to the conditions
v u@ =0, u(L, =0
ufe O =2xiL-3), 2 -
dt|t=0 20

(b) ﬁﬁﬂﬁwﬁmWWWF(&yz)ﬁmﬁaﬂtaﬁF(&uz)qﬁm

FIT T 0% TTET GATE Tiay @i :
x y 2 | Flxyz2
1 1 1 1
1 1 0 1
| 1 0 1 1
| 1 0 0 0
0 1 1 1
0 1 0 0
0 0 1 0
0 0 0 0
HXS-B-MTH/10 6
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Obtain the Boolean fy

. ) nction F
J// simplify F(x, y 2) and b

dr Y z) based on the table given below. Then

W the corresponding GATE network :

N

F(x y 2)

oooOHHHH/H]

oo:—-n—-oor—-!—'/@j

o = O = O = O ~
©C O O = O - = =

15

() T I R Breh % o A e amh o ; ;
5 5 B 7R & g ey mmm%ﬁﬁéﬂwwﬁmﬁa

Obtain the Lagrangian equation for the motion of a system of two particles of
unequal masses connected by an inextens

ible strin 3
smooth pulley. g passing over a small s

o

7. (@) IR e GHiE

(D? -D’? -3D +3D")z= xy+e** 2¥

mmwmﬁﬁq,aﬁbsiwp'aiﬁu
ox oy

Find the general solution of the partial differential equation
v

(D% -D"2 -3D +3D")z=xy+e**2¥

where Dzai and D'Ei

X oy 15

(b) T & P

3x1 +QX2 -2x3 =11
4x; +2xy +13x3 =24
4x; -2xy +x3 =-8

1 MRE-diew T g 4 wnde 3F a0 T T T BN, T8 T FA F 9_ 6w g
faft amrs g Fremg % wiaia w4 3 TN R

HXS—-B—MTHI 10 7 [ P.T.O.
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Solve the system of equations
4x, +2xp +13X3 =24
4X1 —2JC2 + X3 =-8

- i thod after verifyi
correct up to 4 significant figures bj.r using Gausssi:oSI:;det: I;’::m e Sysrtlg:;g N
whether the method is applicable in your tran ('

sgdies @ T B gR-tad e

v

(c) Esrfzq%a’=__—“;gi;’;j), (. = fniw) @ =

TR TR v 27 AR &, @ 3 fva Feefe

Shive Tt 5 = A(—yi+x}), (A = constant) is & possible incompressible fluid

2, .2
w xX“+y - . .
motion. Determine the streamlines. Is the kind of the motion potential? If yes, 2
then find the velocity potential.
8. (a) wfie faft @ ST Fh Ak SFEHT FHIE p=(z+qy)? 1 T @A 7@ A
. . 2
Find a complete integral of the partial differential equation p=(z+qy)“ by
\ >

using Charpit’s method. 15

(b) A % TER S g ) et g qe gR-fermm ot fifer)
Derive Newton’s backward difference interpolation formula and also do error

©
analysis. 15

() wwien f wfg fva tan ! z ¥ R @ aun wfnE o, 99 €1 R o farg woam
e @ z = +i W ffeEa s
Show that for the complex potential tan~! z, the streamlines and equipo-

& tential curves are circles. Find the velocity at any point and check the
singularities at z =i 20
* %k K
\
!
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