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MATHEMATICS (PAPER-II)

Time Allowed : Three Hours Maximum Marks : 250

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.

Question Nos. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted
choosing at least ONE question 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 meanings.

Attempts of questions shall be counted in sequential 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 Question-cum-Answer Booklet must be clearly struck off.
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"ug—A / SECTION—A

1. (a) ¥A W@ & my, my, -, m, @906 ©IH 8 99 d >0, my, my, -, m, F HEAHE
A &1 49130 1o U8 qUileh x;, x,, -+, X, 3I&ed H 8 il

d=xmy +XoMy + -+ + XMy

Let my, m,, ---, m;. be positive integers and d > 0 the greatest common divisor of
my, My, -+, M. Show that there exist integers x;, x,, -+, X, such that
d=Xymy +XoMqy + - + X, My 10
(b)
xt + x + L XD

% x® (1*%,1*::4)2 (l+x4)3
& [0, 1] W THTH AfHEwo fi Sra I

Test the uniform convergence of the series

5 - 53 i

X+ + + + -
1+ x? (1+.:r:4)2 (1+;\c':7*)3

on [0, 1]. 10
(c) IR TH AT £, AU [q, b) B THE &, 79 g RIS % £, [q b] d T9H R B

If a function f is monotonic in the interval [a, D], then prove that f 1s Riemann

integrable 1n [a, D). 10
(d) 7H AR c: 0,1 5C, c(t) =e?™, 0<t<1 % g0 NG 0F I 8| HL THIha
_[ az F1 79 e
' 22° —5z+2
Let ¢: [0, 1] = € be the curve, where c¢(t) = e*™! (0 <t<1. Evaluate the contour
integral I > z :
2z° -0z+2 10

(e) TS FFH % U Ao & die HdaiiEl ) 99 FE 79d w3 2 e 'y (el 0) 1 e
U Rl GO R & [ o1 2, 98 AN AgE § e T 2 3 ule sl B |
it Ft #1 3q @ Tuifia $iise Sew & a5 919 991 @ & 998 A9 8

FHIR]

I II 1 IV vV
10 O 13 15 16
3 9 18 13 6
10 7 2 2 2

7 11 9 { 12
73 9 10 4 12

d
& o O W >

HXS-B-MTH/10 2
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2.

3.

A department of a company has five employees with five jobs to be performed.

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 :

Employees
I I i v vV
10 o 13 15 16
9
7

3 18 13 6
10 2 2 2
7 11 9 7 12
7 9 10 4 12

Jobs

m U O >

(@) flx)=x>-9x% +26x-24 1, 0 < x <1 fou, sfirmdn qen =Ham v FEfan)

(b)

(c)

Find the maximum and minimum values of [(x)= x3 -9x% +26x-24 for
D<x<l.

o AT % Fus &9 R 991 f(x) e Fx], &9 F & FW 910 >0 &1 U& dg0a &) 29z Fr
W%F’Hmﬁm:Wq:FaF’éﬁWﬁ@ﬁ:?lﬁﬁ%ﬁﬁ‘agqafqeﬁ”[x]aa‘l@
o0& F/ AR, W' f9, £ % UAF T a B g(a) TR IR FE @ 9 B R

et F be a field and f(x}e 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

f9 € F’'|x| has a root in F’, where f9 is obtained by replacing each coefficient a
of f by gla).

zg—z+1

z(z? -3z+2)

83 |z+1|>3 7 flz) = F1 & 2ol TR, (z+ 1) F g 7 719 Fifn)

22 —z+1

Find the Laurent series expansion of f(z) = —;

in the powers of (2 + 1)

Z|l2” ~ B2 +2)

in the region (z+1|>3.

(@) "H S & f T a9 Avalvs Bor ® s Fg 2 = 0 W e #ofl yun d sfdie w9 4

I 9 & | gRigy o f[ljﬁz=0@aﬁarﬁﬁﬁw%|

Z
Let f be an entire function whose Taylor series expansion with centre z =0 has

infinitely many terms. Show that z=0 1s an essential singularity of f(l}

g
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(b) Tl ax® +by® +cz® =1 AN Ix+my+nz=0 ¥ TwfEd x2 +y? + 22 ¥ Ty (IN)

(c)

A Tyertfere ) aform & sfidia saren i

Find the stationary values of x?

ax > +by2 +cz?

+y2 +2z° subject to

=1 and Ix+my+nz=0. Interpret the result geometrically.

=1 IRgs T gen +1 g as e gwen 3 gigfia i

AR BN Z = x; —3x, —2x4
EXCAE?
3x] =Xy +2Xx4 <7
2x; —4x, 212
~4x; +3x, +8x3 =10

STl x;, X, >0 Y1 x, * g smfaefia 2
Convert the following LPP into dual LPP :
Minimize Z =X —3xy —2Xx4

subject to
3X] —Xp +2x5 £7
2 Xqmad ),
—4x; +3x, +8x5 =10

where x;, x, 20 and x5 is unrestricted in sign.

4. (o) =S T 9fg GEME & 9 T Q F AU ¥9 A s ITEEE B

Show that there are infinitely many subgroups of the additive group @Q of

(D)

()

rational numbers.

S1n x dx

F0 G I I B FAHA [ ,a>07%

x(x? +a?)

Using contour integration, evaluate the integral J‘m

1a SHifsu

Sin x dx

b ]
x(x? +a?)

=21 M (fsm M) fate =1 39 s fFafafaa Was T aoen #91 g $ifsm

!
AlhaHR HINY 2 = 4x; +0x5 +2x4
EHGAED
2.?(.'1 +X2 +x3 >10
X1, Xn, X3 >0

HXS-B-MTH/10 4
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the conditions
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Solve the following linear programming problem using Big M method :
Maximize Z =4x{ +9Xy5 +2X4

subject to
2X) +X5 + X4 210
Xy +3x5 + X5 €12
X{+X5+X3=06
X1, Xn, X3 20 15

™uvs—B / SECTION—B

5. (@) THFO f(x+y+z x°+y°+2°)=0 ¥ Was B f & G = i+ Agwa

HH=RTOT #1916 i |
Obtain the partial differential equation by eliminating arbitrary function f from
the equation fix+y+ z, X +y2 +zz)=0. 10

(b) TRHTE HHE O, —g F1 IYANT FF U TEATHF do-Aleh o TR G0 3x = 1 + cosx F1 TH

YT Jol T I, qun =A-Uwed fafy & g1 gl &1 8 |ides 31l % 3R g 7H *

[
[[ehd T80 |

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

_ L T : .
using initial  values Q, 5; and further improve the result using
Newton-Raphson method correct to 8 significant figures. 10

(c) (i) (3798 .3875) i IEUR qY1 WYl TeaHH] | =il |

(i) (1P > R)A(Q+=P) T g&& gasid M1 9 (Tufage #ifeea Aida win) am i)
() Convert (3798-3875};5 into octal and hexadecimal equivalents.

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

(d) TR xy-da 1 53 v 99 & Aw & F0 10 & fou sgaeg 21 v & g
eIl ¥ <uey, o goehl i 1 Wi Xy - ijx - gx =0 8, TR g e g W B

A particle 1s 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 1s
xy—-yx—gx =0, where g is the acceleration due to gravity. 10

HXS-B-MTH/10 D | P.T.O.
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YT -{@iH] k1 @R gifye ot fog fiem & 378 | Q) 99 r = a 9@ y-3g A vlfagiiia

gl &
What arrangements of sources and sinks can have the velocity potential
w = loge(z_ g} ? Draw the corresponding sketch of the streamlines and prove
that two of them subdivide into the circle r = a and the axis of y. 10
6. f{a) U GHH
azva—g—l—{————amz—u—, O<x<l, t>0
dx*  ot”
EARIEI
u =0, u(l, =0
u(x, 0) = i-x{L - x), %"ti =0
9 Y=t g4 J19 ity |
Solve the wave equation
az—@—az—u, D8’ [, {0
ax*  at”
subject to the conditions
u, =0, u(l, =0
u(x, O]::Jrl-x(L—x), ?a_l:ro =0 -

(b) = T WRO W YA il e F(x, y, z) & HHEW 3 a9 F (x, y, z) F 9

$INT 921 I 37{®Y GATE iy @i ;

X y z | Fix y 2
1 1 1 1
1 1 O 1
1 0 | 1
1 O O 0
O 1 1 i
0 1 O 0
O 0 1 O
0 0 O O

HXS-B-MTH/10 6
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Obtain the Boolean function F (x, y, z) based on the table given below. Then
simplify F{x, y, z) and draw the corresponding GATE network :

Fix, y z)

Y z
i 1
1 0
O 1
0 O
1 1
1 O
O 1
0 O

1
1
1
O
1
O
O
0

e T v B 0 S i B Y i e S R

15

) T B8 famdt et & IR Q@ o areht v sAfaarg el & i | 99 s agfa 9 <@
FT] e fFerTd = i o ToTe <l 9ishte 91d shifTg |

Obtain the Lagrangian equation for the motion of a system of two particles of

unequal masses connected by an inextensible string passing over a small
smooth pulley. 15

7. (a) ATE AgHd GHET

(B2~ DL 28D +3D")z = xy+e*¥#Y

1 HAUF g1 JTd =iy, wtsTDziamD’si%t
dx dy

Find the general solution of the partial differential equation

(D? ~D’? -3D+3D")z =xy+e** %Y

0 d

where D=-— and D'= —.

dx Jy 15

(b) THHRON & &

dx; +2x, +13x5; =24
4}{51 _‘2}:2 +I3 ==

#1 T3g-dted fafy grn 4 ads o 9% gdl ' 319 IS, 98 99E w0 & 918 6 & 98
fafy s g1 o & wuaia ®9 4 31U 2

HXS-B-MTH/10 i ' P.T.O.


https://prepp.in/

www.prepp.in

prepp

Your Personal Exams Guide

Solve the system of equations
3x1 +9Xxy —2x,5 =11
4x) +2x, +13x5 =24
4x] —2X5 +t X7 =-8

correct up to 4 significant figures by using Gauss-Seidel method after verifying
whether the method is applicable in your transformed form of the system. 15

(c) =Y T g = M_‘z{f};j), (A = forT+) us gui dtsy ot 71fd 8 ara-t@n et |

X< +y
1 7T &1 YhR fawa 27 afe g, 91 a1 fawa ferfan)
S h(-yi +xj) . o | |
Show that g = S (A = constant) is a possible incompressible fluid
X +y

motion. Determine the streamlines. Is the kind of the motion potential? If yes,
then find the velocity potential. 20

8. (a W%WWWN@EWWp:[z+qy]QW@HHI%@WWI

Find a complete integral of the partial differential equation p:(z+qy)2 by
using Charpit’'s method. 15

(b) A % UTHTHR IqdyE ¥ <l geafd hifsre gy g -foveryo st Hifsm;

Derive Newton’s backward difference interpolation formula and also do error
analysis. LS

(c}) =wizy T wffiy fava tan ' z & fore gm-tErd qon aufave o%, g9 31 ol off fog wam
It 991 z = +{ W Tafeaa sy

Show that for the complex potential tan™

! 2, the streamlines and equipo-

tential curves are circles. Find the velocity at any point and check the
singularities at z = *1. 20

& %k
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