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C. S. (Main) Exam : 2011

Serial No. [ ([ 7 |C-DTN-L-NUB]

MATHEMATICS
Paper—II

[ﬂme Allowed : Three Hour.sj [Maximum Mdrk.s : 300]

INSTRUCTIONS
Each question is printed both in Hindi and in English.

Answers must be written in the medium specified in
the Admission Certificate issued to.you, which must
be stated clearly on the cover of the answer-book
in the space provided for the purpose. No marks will
be given for.the answers written in a medium other
than that specified in the Admission Certificate.

Candidates should attempt Question Nos. I and §
which are compulsory, and any three of the remaining

questions selecting at least one question from each
Section.

Assume suitable data if considered necessary and
indicate the same clearly,

Symbols and notations carry usual meaning, unless
otherwise indicated.

All questions carry equal marks.
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- -

SECTION—A
(a) Show that the set

G=1), 6 6 6 1, £

of six transformations on the set of Complex
numbers defined by

f(2) =2z fz)=1-z

1
f,(z) = F_B’ f,(z) = p
f.(2) = df(z) = ED
5(2) 1=z Md i@ ==
is a non-abelian group of order 6 w.r.t. composition
of ‘mappings. 12

(b) Let S = (0, 1] and. f be defined by f(x) =

where 0 <x <1 (inR). Is f uniformly continuous
on S ? Justify your answer, 12

() If f{z) = u + iv is an analytic function of

e’ —cosX +sinx

z=Xx+i1yandu-v= cos hy —cosx , find f(2)
subject to the condition, f(gj =_3_2—..£ 12

[ 2] (Contd.)
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¢ EIE—F

1. @)%W%H&q&a@rﬁ%mw
f(z)=2z f(z)=1-2

G = {f;, £, £, £, €, £}

YRREET-geT & e 6 I FT Th 3F7-3mel)
T9 21 12

(@) 711 &S = (0, 1] sk fqﬁ?ﬂf&lﬁ%f(x)=%@

SE B 0<x <1 (R¥) 170 f S 9% U
m%?aﬁ'mwaﬁﬁwaﬁ@I 12

(N Tk f(z) = u + jv zZ=X+ iy ¥ & Rt

e’ —cosx +si
FIT B R y— vy = ZTomX PIGEL]
coshy-cosx

T 3—i :
f(EJ:—El P AT flz) W@ AT 12
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(d) Solve by Simplex method, the following

(e)

(b)

(c)

(d)

LP Problem :

Maximize, Z = le' + 3x2

Constraints, 3)(1 + 5x2 <15
5x, + 2x2 <10

Xp> X, >0 12

(1) Prove that a group of Prime order is abelian.
6

(i) How many generators are there of the cyclic
group (G, *) of order 8 ? 6

Give an example of a group G in which every proper
subgroup is cyclic but the group itself is not cyclic.
15
Let f (x) = nx(1 - x)", x & [0, 1]
Examine the uniform convergence of {fn(x)} on
[0, 1]. 15
If the function f(z) is analytic and one valued in
| z — a | < R, prove that for 0 < r < R,

P
f'(a) = ;tl; IP(G)e'ie dB, where P(0) is the real
. 0

part of f(a + re'%). 15
Find the shortest distance from the origin (0, 0) to
the hyperbola

x> + 8xy + 7y* = 225 15

4
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Maximize, Z = 5xl + 3x2
Constraints, 3xI + sz <15
5xl+2x2510
xl,x2_>.0
ﬁﬁmﬁfﬁ%sﬂqﬁﬁql 12
() M WW%WWWQ??W
%'}T'rl'l'%[ 6
(i ;fﬁ%ﬂﬁmwm,a%mﬁwm
2. (F) WWGWWWWWWGWTZ
TR BT § g W9E @Y 9 A9 2 1
(@) TET R £ (x) = nx(1 - x)", x e [0, 1].
(0, 1]9R {f (x)} % vaga ARETT Y ST i
(M) IR AT f(z) ]z—a|<Rﬁﬁgﬁﬁmaﬁ—{@q:j
W?,ﬂbrﬁlﬁﬂﬁﬁ‘rmﬁ?0<r<1{$ﬁm

, 1 2x i
f'(a) = — [P(0)e™ do,
r g

Wl 5 P(0) f(a + re'®) F1 areafr W 2 15
(&) S5 (0, 0) ¥ sFfroaey
X% + 8xy + 7y2 = 225

O TgaH g wIT A 15
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3. (a) Let F be the set of all real valued. continuous
functions defined on the closed interval [0, 1].
Prove that (F, +, -) 1s a Commutative Ring with
unity with respect to addition and multiplication

of functions defined pointwise as below .

(f+g) x) = f(x) + gx)
x e [0, 1]
and (f . g) (x) = f(x) . g(x)
where f, g € F. 15
(b) Show that the series for which the sum of first n
terms
nx
f = , 0£x <1
(%) L+n’x’ =0

cannot be differentiated term-by-term at x = 0.
What happens at x # 0 7 15

(c) Evaluate by Contour integration,

1
dx
— 15
!(xl _ x3)”3
(d) Find the Laurent series for the function
1
f(z) = -1—_?‘ with centre z = 1. 15

4. (a) Letaandbbe elements of a group, with a’ = e,
b® = e and ab = b*a.

Find the order of ab, and express its inverse

in each of the forms a™b" and b™a". 20

6
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3. ()

(¥)

(M

()

AT o F &7 3farer [0, 1] 9% gheqite gof) el
?F+ﬁ§awﬁ$ra§ﬁﬁ%lfﬁ?§ﬁﬁmﬁa
(f+g) (x) = f(x) + g(x)
M (F. g) (%) = f(x) . g(x)
Wl f& f,geF
F e fargm: sfonfa woadt & d o e @
9N TH D 9 TE SHERETRY guT ST
15
g #ie & ¥ St 71 Red B yom n v
FT TITFA '

nx

f(xX)=——=_ 0<x<
a (X) 1+n2x2’0'—x_1

X =09 IR @ AB fRAr W1 wehar ®
X# 090 |7 BT 2?7 15
el FHHAT Q

}xe[O,l]

' dx
I(xz _ x3)ll3

0

FT 79 ey | 15
% z= 1 914 HAT
1
f(z)-__l—-zz
F forw o=t Avh w9 AR 15

AT & a IRbTF T8 B, a’=e, b = ¢ 3%
ab=b'a d Tu s@mg ¥

ab @ ®fe Wi Fifom, X @8 gham 51
T ®Y a"b" X bMa" ¥ R HR 20

7 (Contd.)

¢ Download FREE UPSC E-BOOKS 2

https:/ /i asexanportal .com not es



https://iasexamportal.com/study-kit
https://iasexamportal.com/ebook

CGet Printed Study Notes for UPSC Exam -

(b)

(c)

(b)

(c)

2 1
Show that if S(x -, th t
(x)= HZ; " +n4 > en its

derivative

S’ (x)_-—2xz; - (1+nx s ,forall x. 20

‘Write down the dual of the following LP problem

and hence solve it by graphical method :
Minimize, Z = 6x + 4x
Constraints, 2x + X, 2 1

X,X, 20 20

SECTION—B
Solve the PDE
(D*~D?+D+3D'—2)z =X~ _ x%y
12
Solve the PDE
o z .,
(x + 22)'5x— + (4zx —y) By =2x"+y
12

t0
d
Calculate I——}{— (upto 3 places of decimal) by
5 1+x
dividing the range into 8 equal parts by Simpson’s

1
3 rd Rule. : 12

8
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@) fre HRm & ok
sx) =Y —

| nel n +nx
AV THHT IFTherel
S(X)——ZXZ I =, @ x & R 20

-1 nt (l+
(M Frefieg ‘Eﬁ?ﬁ? T AR &) fafe ek
I IR fAf @ gEe sw P
Minimize, Z = 6x +4x
Constramts 2x +x2>l
3x +4x’ >15

"xl, X, > 0 20

HUE—
5. (%) NI s@wa wdiwwr (PDE)
(DZ—D'2+D+3D'_2)z=c(x—y)_x2y

& 5 T 12
G EENEIED qHd THET (PDE)

oz 0z 5
(x+22)'a—x- +(4zx—-y)5y- =2x’+y

ﬁﬁﬁml 12
() Wﬁsmwﬁﬁﬁwﬁamﬁma}



https://iasexamportal.com/study-kit
https://iasexamportal.com/ebook

v r—r——

i IV R N -

i . conl not es
Get Printed Study Notes for UPSC Exam - https://iasexanportal.co
ri

(d) (i) Compute (3205)10 to the base 8.

(1) Let A be an arbitrary but fixed Boolean
algebra with operations Ay Voand ' and the
z¢ro and the unit element denoted by 0 and
l respectively. Let X, ¥, Z, ........ be elements
of A.
Ifx,yeAbesuchthatXAy=Oand
X Vy =1 then prove that y = x", 12

(e) Let a be the radius of the base of a right circular
cone of height h and mass M. Find the moment
of inertia of that right circular cone about 2 line
through the vertex perpendicular to the axis.

12

, o°
6. (a) Find the surface satisfying 'é_x_jz‘ = 6x + 2 and

touching z = x3 + yo along its section by the
plane x + y + | = 0. 20
(b) Solve
2 2
—g—x%Jrgy—l;:O, OSxSa,OSysb
satisfying the boundary conditions
u(0, y) =0, u(x, 0) =0, ulx, b) =0

cu . 3 Y
ax(a,y)——Tsma. 20

10
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(1) () (3205),, 1 smR 8 ¥ e A
(i) #F1 & A, g A, v RS e sk
LI T OIS A9 FEE: AR 0 st 1
q, W Ve Wy e g demh 2

AT X, ¥y Zy wereee. A 3T T
T x, y € AUR T & x Ay=0afx
xvy=1,?ﬁ‘ﬁ@3ﬁﬁl‘ﬂ:%y=x‘l 12
(%) 71 & a =R h sk geame M3 UF -
I v & AR W Bew 21 ww ¥ e o
%Eﬁ?ﬁg‘é@i‘@%ﬁ—ﬁfaﬂﬂwﬁuﬁ
BT TS I T AR 12
6. (F) gx—f=6x+,2am RIS I
X+y+1=08T 3@ siR=ad¢ F gu-g
2=+ wd @ gy Rew B T

ST | 20
(@) uiEm gfagdy

w0, y) = 0, u(x, 0) = 0, wx, b)=0

%xu-(a, ) =T siriﬁ;—y-

F AT HW Y

o*u B

BX—Z+—§y—2=O, OSXSa,OS_y;Sb

P BA WG | 20
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(c) Obtain temperature distribution y(X, t) in a uniform
bar of unit length whose one end is kept at 10°C-

and the other end is insulated. Also it is given
that y(x, 0) =1 -x, 0 <x < 1. 20

7. (@) A solid of revolution is formed by rotating about
the x-axis, the area between the x-axis, the line
X =0and x = 1 and a curve through the points
with the following co-ordinates -

00| -25 50 75 ]
y|[ 1 [-9896]-9589 | 9089 | 8415

Find the volume of the solid. 20

(b) Find the logic circuit that represents the following
Boolean function. Find also an equivalent simpler

circuit :
X1y |z|f(x,y, 2z)
111 (1 1
11110 0.
1101 0
1,00 0
L1011 1
1110 0
071011 0
01010 0 20
(c¢) Draw a flow chart for Lagrange’s interpolation
formula. 20
12 (Contd.)
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(T) HIAF TR A T R A §, R @ R
10°C X <@ 2 3R 390 R oWl & ammry
ﬁamy(x,,_t)ﬁﬁ?ﬁﬁmag%ﬁﬁmgm%% '

yx,0=1-x, 0<x<1l. 20
7. () x-38, W x = 0dR x =1 dR PreERRE
;ﬁnﬁ%?g@aﬁésﬁ@ﬁ%aﬁa%ﬂ
Pl x-318 T F EIRCE: R E T
T 2 ® o

x|00] -25 50 ‘75 1
y| 1 |-9896 |-9589 | 9089 | -8415

| FAH S AmET i #iRng 20
(@r)a#tﬁqamaﬂﬁrqrfﬁ%ﬁwﬁrﬁaaajﬂn
BT B AT Far 21 uw Jv0 ¥¥eax gimy

9 W ﬁ%rq :
xlylz|f(x,y, z)

11111 1
1 11]0 0
11011 0
11010 0
011141 1
0110 0
0101 0

0 0 0 0 20

(M) s e g7 & R ok yaw-gfe dift

20
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8. (@) The ends of a heavy rod of length 2a are rigidly
attached to two light rings which can respectively
slide on the thin smooth fixed horizontal and
vertical wires O, and O,. The rod starts at an
angle o to the horizon with an angular velocity

\/[3g(l‘—-sinot)/2a] and moves downwards.

Show that it will strike the horizontal wire at the
end of time

-2,}a/(3g__) log[tan ('g - —;)cotg} 30

(b) An infinite row of equidistant rectilinear vortices
are at a distance a apart. The vortices are of the
Same numerical strength K byt they are alternately
of opposite signs. Find the Complex function that
determines the velocity potential .and the stream

function. 30
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8. @)mz'aﬁww@sﬁmamw
TR R N B owm aon Red e
%%wﬁawfmﬂﬁoxﬁvoyw%eawﬁ

1 B3 Py 3y \/Eg(l—sina)/Za] q farfor

T BT 0 AT Tl 2 e g
TS
R AR B 5 g T i &1

= 2% log [tan (g - EJ cot _73]
4

8

W_eﬁ'ﬁ@ﬁ%] AT T Feers e K
;it;?%ﬁm?%fqﬁﬁﬁ@%ﬁrﬂﬁqa
Ml s 2, ?0

15
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Serial No. [ ] [C—DTN—L—NUB]
ELIGE *
ga-ga—I]1
[W;Eﬁ?m?] {gmﬁﬁ;mo]
I

g g9 fewal T UG & F 8 81

9991 ® IOX I AT T fo@ 917 9T o e

Jooi@ 9P Yaw-yA H far 1 8 3} 39 arew

HT T Foord FTC-JHIP # JE-yo6 U} 3ifae

ffese w7 9T @397 T 98T | J9-9F 9Y Sheciad

e & faReT 379 fadt aremm ¥ foe g SOY
1 YT HIT IF T8 &d Eh |

g9 g@ar 1 31T 5 sfaard &1 st vl @ yAS

Us ¥ FH-G-FH TF §97 FAH<C [Fg diT g7

H I AT !

qfe 3aea® &1 df I9GFT ksl F 94T PIIq TuT

IR f[Afdse FHT

TP T gpaal P yafoa snf & W T wen

T g 74T 8

gt 9997 ® IF GHIT &1

Note : English version of the Instructions is printed on the
front cover of this question paper.
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