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B " QUESTION PAPER SPECIFIC INSTRUCTIONS

Please read each of the .fo'llowing instructions'Cai‘efl_jlly before attempting questions :
There are EIGHT questions divided in TWO SECTIONS and printed both in HINDI and in
ENGLISH. o , v » S |
Candidate has to attempt FIVE questions in all. . - _
Question Nos. 1 and 5 are compulsory and out of the remaining, any THREE are to be

-attempted choosing at least ONE question from each section. P

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 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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T4 gpcTION A’
| ,_1'(3) W?‘ﬁﬁfqﬁ‘?&?%amﬂd mﬁaﬁmmmmn@ﬁ 3 Wﬁmwﬁ%ﬂﬁs% I
| ?Q@%stzﬁgam&mam&rﬁﬁﬁmm&mﬁ%« o

Let it ‘

modffe aSnd Z, bc? permutation group on 3 symbols and group of residue classes
.. ¢ 3 Tespectively. Show that there is no homomorphism of S, in Z, except the

trivial homomorphism, ‘ ‘ ’ ’ 10

ﬁb) '-WﬂﬁﬁQRa"@:gvmmﬁm%laam"%R%ﬁm_—mﬁmm,
g@W%W»R/P,R%HWP%mg@WW%I

Le.t R Pe '.a pr.incipal ideal domain. Show that every ideal of a quotient ring of
R is principal ideal and R/P is a princip_al ideal domain for a prime ideal P of R.

1.(c) frg fifg fs ot o | 2
401 ~a,|<t]a, ~a, .|, Ve W 0<a<1 F @ S Gt neo & fog wqe
HC A G (a,), F-Sr5 e 2 | . |
Prove that the sequeﬁée (a,',).'satisfﬁhg the V(.JOI.lditiOIl‘i _
Ia,H',I ré,,] '_SFO; [a,, —%‘anv_'1 l,' }O<a'<1 for all natural numbéré n§2, isa Cauéhy s'equenée."

T AN - 10
1.d) 'fc(zz+3z)dz %, (2,0) ¥ (0,2) T T C % IAEY I e | C 99
' Iz’=2 2, Ll ﬁml g | F%S ZB.HUT s =
Evaluate the integral - f C(z,2 1!-32)672_ cOunterclOckWiée frorri (2, 0) to (0, 2) along the -

curve C, where C is the circle |z|=2. | S - 10

-q\.ﬁtqa.a'ﬁ.%Wﬁwm%wfiqﬁﬁmm{ﬁ%gqﬁ—m%m
e H ghs Wie B | UAh g Y haTs 17 e ® | uS R oward ¥ omER
| - UE ht TS (P W) qTEvaSw wE
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2.0) °

2.(c)

3.(a) .

3.(b) |

» _The -width
programming problem in standard fo

UPSC maine ‘
ol Maintenance Sects : SRR :
, € Section . . :
0 meet the curtain reqyj has purchased sufficient number of curtain cloth pieces

 The requi quirement of jtg building, The length of each piece is 17 feet. -

reme i i
nt according to curtain length is as follows :

Curtain lensgth (ln Jeet) - Number required

700
3 400
- 300

of all curtains i« :
all curtains is Same as that of available pieces. Form a linear

rm that dgcides the number of pieces cut in

logs Is minimum. Also give a basic feasible

‘ | R R 1)
WFﬁﬁQ G, n WIS mw&fﬁaaﬁuw% | 7= fig Hifve 5 G % ¢(n) S
€ (& W § AR pHT R) | - -
Let G be a finite 'cycllvic‘ group of order n. The prove that G has ¢(n) generators.
(where ¢ is Euler’s ¢-function). -~ . ' o 15

g $fm s wem f(x).=sig$é? Sﬁw [0, o[ W WHW wE ¥ |

different ways so that the total trim
solution to it. ' '

" Prove that the function f{(x) = sinx? is. not uniformly continuous on the interval

[0, oof. - ‘L Y . R

¢ 1'-
3+ 2siné

2z

DR L. Y %' /S8 |
WWWMW,'WJ'_MWWW%'WJ

_ - 20
3+2sinf

Using contour integfation, évaluéte the integral _J.—de.

M iy R,p(.>O)A31f‘31T'T&WT Ca) Q?ﬁ aRfirr &t 2 | guise % fla) = @?, YaeR TR

i wRfEe £ RSR T TR R | |

e mapping [ R-’R

‘Let R be a finite field of characteristic p(>0). Show that th g

defined by fla) = a?, ¥YaeR is an isomorphism. _
Wﬁﬁ%mﬁmﬁﬁa%mﬁmaﬁmaﬁﬁq

aﬁaﬁw AR 2 = - 6x, - 2%, - 5% |

S fE T 2 -3 tx S 14

— 4x, + 4x, + 1O-x3S46
2xl+2x2f'4X3S37.
522520523
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4.(a)

Ho

URC-B-MTH .

Solve the linear'programming problem using simplex method : |
Minimize z = — 6x, — 2x, — 5%5 . .
subject to 2x) - 3x, + X3 < 14
= 4x; + 4x, + 10x; < 46
2%y + 2x, — 4xy <37
X1=2,x, > I, x;23

: 3 3
-1X
?-Tﬁ;u:t'anl +y y X#EY

X=y
_ 2 2 2 ‘
Rl Lo ﬁ; 2 0 u 0 u 2 a u ; .
7 1KY x Fys +2xyaxay+y W = (1 -4 sin%u) sin 2y
.- 3 -l ‘ | A |
If u=tan~! 2 ty , X# Yy
aZu 'aZ W 2 ;
thep show that x2 2% u 207 _ i
n‘ \ that x e f?wax Y +y W = (1 —4 sin%u) sin 2u

ar v, 9):‘(#})5{119,‘_#0, S |
s fawifts B f(2) = u(r, é)+i'v(r, 0) =T Hifvm | _'

If v(r, 0) =(r'—%)sin9,. r#0,
then find an analytic function f(z)'= u(r, 6) + iv(r, 0)

P o

. . 2 a3 . ‘
e B f T e

sinx + cosx

/2 ‘_-2v . ; o
& —log,(1++2)

xS
Show that J- sinx + cosx x V2

15

20

15

15

0 Y ¢ o :
ﬁaﬁaﬁmﬁﬁﬁ%ﬁﬁamwmmﬁmmwﬁ .

Destinations
I

D, D, D, D,

s, [ 107 O] 207 T 1y
' s,| 12 18] [9] 20] 5 sy =
Sources | “2 | Availability -

(s, | L0y 14 L6} 1181, -

J/

5[ 20 15| 10
\\.

Demand
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| 5.(a)

5.(c)

5.(d)

Find the initia] byg; i L
% basic feasible solution of the following transportation problem by

ogel’s approximation me i
_ thod and use it ¢ i i
tranqurtatlon cost of the problem. . > find the‘ °pimal solution and t;g

amw@wsﬁw%(aﬁﬁu,aﬁmmwﬁq)x>0,y>om

Form fra partial differential €quation by eliminating the arbitrary functions f(x) and
g( ) om z=y S(x)+x g(y) and specify its nature (elliptic, hyperbolic or parabolic)
in the region x>0, y>0. ‘ ' - 10

quisy T g . f(x)=cos@+6-148x-=b-9062 =0

S TF T F (-1, 0) i’rﬁm T T (0, 1) H® | e = EA-AHET
%ﬁr%?ﬁmﬂa%mmwaﬁw Hifr | SRR

Show that fhc eqpatioﬁ : f(x)=cos ﬂ(x; D P 0:-9062 =0

has one root in the interval (-1, O) and one in (0, 1). Calculate the negative root

correct to four decimal places using Newton-Raphson method. 10
AH it g(w, x, ¥, 2) ='(w'+x+y)(x+_)7A+z)(.w+7) T JAA-%ed § |
gw, x,y,2) I ANHG YAHE @ET (Feoichfed A ®H) ww i | o
gw, x,y,z) H IH-I51 (H ) &6 T % &9 A W @ D |
Let g(w, x, y,'z).= (w+x+y)(x+y+z)(w+7) be a Boolean function. Obtain the |
conjunctive normal form for g(w, x, y, z). Also express g(w, ;’c, ¥, 2) as a product
of maxterms. . - ST 10
ST Srarehel THR : o
(D*-2D?D’ = DD? +2D"%)z = ¥ +sin(x - 2y);

Jd d

= D’E—

- b

ox dy
A BT HIY |
Solve the pé_rtial differential eqi‘1atio.n:
(D - 2D?D’ — DD? +2D"*)z =" +5in(x - 2 y);

' =-—a" ‘D'_=_—a ' L - | o ' - 10
“ox’ oy |
5 - URC-B-MTH
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5.(¢)

URC-B-MTH

'ﬁaaﬁﬁqﬁﬁwmwcmmaﬁﬁA%ammﬁwﬁﬁmﬁﬁm

. T"'@TWMW&%W%WﬂHyWQT Bac%aamaﬁﬂﬁaﬂa‘rﬁ
NIl § - _

- perpendiculars from B and C on the axis.

For the solutlon of the system 'of equations :

& W Tea@- arrq;pf |
| (ﬂ2+ﬂy+y)

Prove that the moment of inertia of a trlangular lamina ABC about any axis through
A in its plane is ' SRR _

?(ﬁz + ﬂ}’ +72)

where M is the mass of the lamina ancnl. B, y are respectively the length of
‘ ' ' ‘ 10

"a#félaa'aiam w’iw

=)y §=+(y 0 2 (2 )z
y

%ﬁaa? xz= a,y=0aﬁvaﬁww%awaﬁm‘33.aﬁm%ﬂ'

o i

Find the mtegral surface of the partial d1fferent1a1 equatlon G‘l’ /"

a —
(x- y)y a—+(y x)x’? 5 (* +y%)z

that,con_tams the curve : xz = a@° ,¥=0 on it. 15

mﬁwﬁam 4x+y+2z—’4
3x+ S5y +z=7
x+ty+3z=3

%W%mmﬁmgﬂtﬁﬁfﬁm—ﬁrﬁﬁﬁ%aﬁﬁmammvﬁﬁ

.‘4X(°> Oﬂmﬁﬁﬂwwﬁﬁm|w(ﬁﬁmﬁm)mﬁﬁm&m
aﬁzgaﬂaﬁs?-ﬁﬁgamﬁﬁml . |

cAx+y+2z=4
Ix+S5y+z=17
: T xty+t 3z=3
set up the Gauss Seidel iterative scheme and iterate three times starting with the
0. Also fmd the exact solutions and compare with the iterated

initial vector X© = 15

solutions.
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. 7.(a)

7.(b)

7.(c)

I N e g, +y2—R2 TR W R R g, mq&mﬁaémqwﬁr

’%,‘?f. I R | W F =k, mzrq?kw%%ﬁmW%l

: ¢(x,y)f"-x¥+x 0

& forg =zife
e < | G ) SR o A g g 2 g0 5 s

F=—kp > k is a constant,
. 20
AR e wefawur
z2=3(P*+g*)+(p-x)(g - =) P—az,qsa—z
dx dy-

Wgaﬁﬁiﬁﬁ'a\_rﬁﬁﬁx-a&’l%wﬁl

Fmd the solutlon of the part1al d1fferent1a1 equation :

z=1(p’ +q)+(p- x)(q % p-=§—,q?—?

which passes through the X-axis. x 3 & _ ) _ 15
S %rq ' “ |
f f-—Z— —alf(0)+a2f( )+’a3f(1>~

mwwﬁmﬁmﬁaﬁwmm%a@a%ﬁqwmq (lqvgwi
E0) (am%mmw@)w

aﬁzﬁ) s‘r | g ) wﬂw _[\/7

xX—x

Fmd a quadrature formula >/ | -, - T T wudu
@ M}?.S"Cé- -

jf( )J———alf<0)+a2f( Veas 70

Wthh is exact for polynomlals of highest p0831b1e degree. Then use the formula to

20
evaluate J-
\/x x>

ﬁ%ﬁuawmamanﬁm B(x,y)=+x" =y WWW%'QW
mmwwrﬁﬁml | - |

A velocity potentlal in a two-dimen
y2. Fmd the stream.

(correct up to three decimal places).

sional fluid ﬂow is given by

function for this flow. 15
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8.(a) = O - | ' |

@ Wlﬁm@a&nﬁwﬁmﬁaﬁwwﬁm%ﬁ@“w@
: x=lww%lmﬁamﬁsﬁx——%§%ﬁéﬁwmwgm%
x—ymﬁhm%ﬁwmmempmaﬁ@xwwa@ﬁﬁ

mam%m,wwyﬁmaﬁm|

— e
SR T T oy
One end of a tlghtly stretched flexible thin string of length  is fixed at the orlgm |

l
and the other at x =[. It is plucked at x = 3. S0 that it assumes 1mt1a11y the shape of

a tnangle of height 4 in  the x-y plane. Find the dlsplacement y at any distance x and
horizontal tension 2

mass per unit length

at any time ¢ after the strmg_ls released from rest. Take,
: 20

8.()  forgsil xp, xpte @ X, %ﬁmﬁ‘&‘f ?ﬁ?{%@ﬁmaﬁma@aaﬁ%@l
Whmltsaoaﬁwﬁﬂﬁﬁﬁwaaﬁwﬁaéﬁﬁq

f(x) (xl x)(-x+xl 2x0)f( )+(x xO)(xl x)f( 0)+(x f(x1)+E(x)

(% xo)2 (x1=xp) (x—

T R E(x)= (= 0)2Cr—) £7(8) - 2o
| F’{ﬁﬁ#(xo,x0+e x1)<§< ST (xy, Xg+Ey X1)

Write the three point Lagranglan interpolating polynomial relative to the points
Xp, Xgt € and x;. Then'by taking the limit €0, establish the relation

_(xl x)(x+x1 2x)) L (r=x0)(x = x) (x—x ) E
6= B o I s ) )f(x1)+ @

rwhere E(x)=4(x—x, )2.(-«\7—?51 )f ")

is the error function and min.(xy, Xo+€, x;) <& <max.(xy, Xo+€, x;) 15

% QTﬁ"ﬁmaﬁhﬁ, ]%Fg?h (ia,O).‘Kﬁélﬁ% | @ﬁqﬁﬁﬁx2+y2=a2 F fh

8.(c)
W firg W M - WK 71 y & ORI 2 |
Two so.u'rces of strength g are'_placed at the points (+a, 0). Show that at any point
on the circle x2+ )= a2 ‘the velocity is parallel to the y-axis and is inversely
proportional to y. | 2
. | B g .
URC-B-MTH
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