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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.

Question Nos. 1 and 5 are compulsory and out of the remaining,
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 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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Let § i

mudu;eajnisz;f:;?vpl“mg;tﬂum} Eroup on 3 symbols and group of residue classes
vy ely. show that th i ; ]

trivial homomorphism, ere Is no homomorphism of S, in Z, except l:lg

) WWRﬁme%iamq%R%ﬁWW i UUEIECH
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:;E-t R .be a pl:incipal ideal domain. Show that every ideal of a quotient ring of
Is principal ideal and R/P is a principal ideal domain for a prime ideal P of R.

10
1.(c) forg Sifo for ot
@y, ~a,|sala,-a, |, & W 0<a<] T wH WIS TEAsit n>2 % fn e

F A ST (a,), T B

Prove that the sequence (a,) satisfying the condition
@1 ~a,|<cta, ~4,1|, 0<a<1 for all natural numbers n=2, is a Cauchy sequence.

10

L)  wFa J'C(zz+3z-)dz F, (2,0) ¥ (0,2) 9% F C ¥ AT J&l W C 99
|z|=2 &, wm Frafemg | ~ /3 uH{’jm

Evaluate the integral I C(zz ?33}32 counterclockwise from (2, 0) to (0, 2) along the

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

L(e) uLwaHl. & wawad fwm 3 v # wef f smawwar-uff ¥ wei-awe ¥ i
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2.(b)

2.(c)

3.(a)

3.(b)

UPSC 1yai
to meet he €tion has purchased sufficient number of curtain cloth pieces

Curtain i s R
The Tequiremen TEQ“}TEmml of its building. The length of each piece is 17 feet
according to curtain length is as follows - '

Curtain !enﬁgr.& (in feer) Number required

: 700
400
7 300

solution to it.
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Let G be a finite cyclic group of order . Then prove that G has ¢(n) generators
(where ¢ is Euler’s ¢-function). 15

fog Hifs 6 Som f(x) = sin 2 s [0, oo W TS Haq WE E |

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

[0, oof. _ . 15
2x

aﬁ'{mﬁﬂwwaﬂtﬁnm,mj I
1]

—————df F A " Fifa |
3+2smf

2

Using contour integration, evaluate the integral jmdﬂ. 20

0
HA Ao R.p{}ﬂ}aﬁmm & TH aftfia &= 8 | T‘-’ﬁm‘ﬁiﬂa}=aﬂ,’#‘aeﬂ TRT
gftenfia wfafmm £: RoR TFE TR R |
Let R be a finite field of characteristic p(>0). Show that the mapping f: R-R
defined by f{a) = a”, YaeR is an isomorphism. 15

e fafy % g1 Frfife s e wwr F e A

gt R 2 = — 6x, - 23, - 5x;
avrd & 2%, — 3x, + x; < 14
— 4x, + 4x, + 10x, < 46
2x; + 2xy — 4x3 <37
xlaz,xz?-' 1:“3?"3 I

1 URC-B-MTH




Solve the lin . :
Minimize z : f zxﬂ:g-rra ;:‘l_nixpmblcm using simplex method
subject to 2%, — 3x, + i 5‘3]4 .
= 4x) + 4x, + 10x, < 46
Exl +2x2"4-1'353?
123, 52Lx23

3 3
’ - -1 X" +
%ﬂ/ afz u=tan - -::’_T#_},

2
a9 quisy Izii+2xy_,a_ll"_+ 2 9%u

3 3;-:2 9% 3y ¥ 5;1,-=(l—45in2u} sin 2u
Fu=tan' T ..
x_
thep show that 20 0"u 2 0%u .
3 * axz'*z"‘:"axay"‘}" 55 = (1 -4 sin®u) sin 2u

4. R v, a)=(r-;‘)sine, r#0,
a7 fawifs v f(2) = u(r, 0) + iv(r, 9) wa Fifsma |
If v(r, E}=(r—é)sinﬂ, r#0,
then find an analytic function f{(z) . u(r, 8) + iv(r, 8)

w2

-}{{)( guze f& -—imz—x—dx— L 1 «ﬁ
- .Jn sinx+cosx 2 0g.(1++2)
mLE 2

sin” x 1
5 HER )
Show that J sinx+ cosx JZ loge(1+~2)
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5.(a)

5.(c)

5.(d)

Find the init: . :
witial basic feasible solution of the following transportation problem by

Vogel’s approximati
tion method : p .
transportation cost of g p:}% : mz;-.nd Use 1t to find the optimal solution and the
¢ 20

E'U?:.' ‘B’ SECT[ON ‘B’

TV txg(y) ¥ A v SO T g(y) T faeim aR wifis e

Hﬁm?&f@mwﬁ{%ﬁmmmw} x>0, y>0 3

gutsy fo& wefewr . f(x)r-cuﬁﬁ{';—ig+ﬂ-t4ﬂx=—ﬂ-9[]ﬁz=ﬂ

?‘““F‘”lﬂm(—lmﬂ}ﬁﬁm‘ﬁ‘i’l(ﬂ,l)ﬁﬁlw:ﬁ;ﬁ A
ﬁﬁﬁa&mﬂa%?ﬁmﬁﬁnﬁrm%ﬁﬁﬂm ' =

+1
ZCE+D) | 0.148x - 0-9062 =0

Show that the equation : f(x) = cos

has one root in the interval (-1, 0) and one in (0, 1). Calculate the negative root
correct to four decimal places using Newton-Raphson method, 10

A ST g(w, x, y, 2) = (WHx+ ) x4+ +2)(w+F) T FEE-w 2
gw, x,y,z) W ARIHE YOWA e (Fomfed AW wH) ww S |
glw, x,y,z) & IA-951 (A96 @) F TR F w1 § W = A |
Let g(w, x, ¥, z)=(w+x+ y)(x+yJ+z)(w+y) be a Boolean function. Obtain the
conjunctive normal form for g(w, x, y, z). Also express g(w, x, y, z) as a product
of maxterms. ' 10
AT Sraehel RIS
(D? -2DD’ - DD +2D"%)z = ¢*** +sin(x - 2y);

d d
D=s—, D=—

dx dy
@ T I |
Solve the pénia] differential equation :
(D} -2D*D’ - DD** +2D")z = &** +sin(x - 2y);

d i 10
=—, D=—
2 ox dy
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P:?w: that the moment of inertia of a triangular lamina ABC about any axis through
A in its plane is

M (o2 2
(82 +Br+7?)
where M is the mass of the lamina and B, y are respectively the |
\ A ength of
perpendiculars from B and C on the axis. ; ® d . ;}U

ﬁa} sifirs s e .

3
(x —y}yzg,fw—x;ngf:(ﬁ )z

-%ﬁ:xz=£,y=ﬂaﬁmﬁmmﬁaﬂﬁ%aﬁmgﬂaﬁmiﬁﬁﬂ|
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Find the integral surface of the partial differential equation : (o~ //"
7 0z é Bz 2 .
I— peu— + = —_—
E=y)y o=+ (y-x)x 3 (x"+y7)z

that contains the curve : xz =4 y=0 on it. 15

}(ﬁj Tt e : dx+y +22=4
Ix+5y+z=17
x+yp+dz=3

¥ o ¥ forg mew-died gad fem-fify fuifa Hfm oo s sl
CXO=0 F RY wWF 9 TR TREd S | gaae (faega 3) g W@ femfe

3R qAEd el @ gean i |

For the solution of the system of equations : 4x + y + 2z = 4
3.I+5y+z='}'
x+y+3z=3

set up the Gauss-Seidel iterative scheme and iterate three times starting with the

initial vector X = 0. Also find the exact solutions and compare with the iterated
15

solutions.
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6.1) : ‘
Cp ;ﬁ‘;;ﬁﬂ'ﬁﬂﬁrm%.f+f=ﬂz,aﬁmﬂm%,mﬂﬁﬂﬁa%mqtﬂ%
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By writing dg ey
o L‘Enst r:i'n g:jhc Hamiltonian, find the equations of motion of a particle of
Bis a ct}nstamn Thto move on the sprfacc of a cylinder defined by x? +)2 = R2,

- 1he particle is subject to a force directed towards the origin

and proportional to i

: the distance r of the i

R article fro oo ;
F=<kP kisa i p m the origin given :E

7.(a)  fF sEwa wfia .
; f-’z%fﬂz‘*?z“(.ﬂ-x}{q-ﬂ; pE-;Ei G*E-ai
1 ' W A s fs x-aﬁﬁﬂ:%ﬁilay
Find the solution of the partial differential equation :

=4’ +a)+ (- Da-y) p=Z, g%
a.l' ay

which passes through the x-axis. 15

7.(b) a;ﬂawmﬂ: fou
dx
If(xlm=al f(0)+a, f(‘%'}"‘ as; f(1) .
0
TR 99 g H A Hifg S st wee um § T & fou gawe (e
1

CiE] | N IIART E_ (e ¥ A e AT
aaf;jﬁ: - !*I—-" | }
| Telegre

Find a quadrature formula @ IAI}U‘C.—- H {

| ; .

dx
‘[f(xlm=ﬂ'| f(0)+ay f(4)+as /()
]

which is exact for polynomials of highest possible degree. Then use the formula to

three decimal placcsi 20

1

[ dx
evaluate J.ﬁ (correct up to
| 0 x=x .
us fefeiia geq-ware & & fava ¢{r,y}=_xy+x1-—y2.§m for T % | @ VAR

F YRI-FeAd 71d g | -
A velocity potential in a two-dimensional fluid flow is given by "
¢(x y}=xy+.a:2 — y*. Find the stream function for this flow.

7

7.(c)
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x- Hﬂﬁh#‘ﬂlﬁ% 3
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One end of a tightly stretched flexible thin string of length / is fixed at the origin

and the other at * =1 It is plucked at x = 3 so that it assumes initially the shape of

@ triangle of height / in the X-y plane. Find the displacement y at any distance x and
2

at any time r after the string is released from rest, Take, Botizoutal teasion =
mass per unit length 0

8.) Tt x, xgte W x, ¥ wRE -forg F-sadm wmme @ fafan
TG limit 60 FA ) frafifeg wery @ enfi Fifor

g —x)x+x,—2x ) (x=x9)(x; = x) (x—x ]z
}_,_.,_ 1 0 0 1 # 0
S(x - S(xg)+ i S (xp) + i

S () +E(x)

W& W E(x)=L(x=x0)2 (x=x,) £ (&) Afe-wem § 3
AT (xp, xp+E, x))<E< =T (xg, Xg+E, x;)

Write the three point Lagrangian interpolating polynomial relative to the points
Xg» Xpt€ and x,. Then by taking the limit £ -0, establish the relation

_ (i =x)(x+x,-2x) G=x) =) o (x=%) p:
S(x)= = x) S (xp) + =2 =S (%) + (xiﬁxu]f[xlh (x)

where E(x)=%(x —x0) 2 (x=x)f"(&)

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

8c) 7 whn a¥ A, Rl (ra,0) W R 1 i fr 3w 24 y7= a7 3

ot forg WA y-31 F EHRR 74T y F AT © |
T aaoesiof atieiigth % are placed at the points (+a, 0). Show that at any point

on the circle x>+ ) =a’ the velocity is parallel to the y-axis and is invcrsellg

proportional to y.
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