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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, any 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 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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gug ‘A’ SECTION ‘A’

1.a) wW e 5 6w R wg ¥ 9k Fow K, 6 wu-w € W 6 KcH |
Y (G:K)=(G: HYH:K) |
Let G be a finite group, H and K subgroups of G such that KCH. Show that
(G:K)=(G: H(H : K). 10

1.(b) cufde fs wem

2 - y?

f(xsy)=l x—y 5 (x’y)#(l’ _1)’ (ls 1)
0 L0 e =0, D80
s R g (1, -1) W s |

Show that the function

£2il g

f(x,y)=[_x'_7 , (=, -1),(1,1)
0 i m D= DA~ 1)

is continuous and differentiable at (1, —1). 10

L(c) T HY
]“ tan”" (ax)
5 x(1+x%)

dr. a> 0 a%1:

Evaluate

f tan”" (ax)
o x(1+ x2)

dx, a>0,a#]1. 10

1.(d) w9 AR ¢ T DWE R [(z) T fawifies wom § iR g
Im f(z) = (Ref(2))*, ZED N T ol & | euigu & DA f(2) IR B |

Suppose f(z) is analytic function on a domain D in ¢ and satisfies the equation
Im f(z) = (Re f(2))%, Z€D. Show that f(z) is constant in D. 10
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1.(e)

2.(a)

2.(b)

2.(c)

- 2.(d)

I fify & 0w & g s Naw gwEn & g i |
et IR 2= 3x, + 2x,
a6
x—-% 21,
X txy =3
R iumme0

Use graphical method to solve the linéar programming problem.
Maximize Z = 3x, + 2x,

subject to
X=Xy 2 .4
X tx; =3
and "~ xy %, %20 10

AR GaR o uRPe T § e At e v €, @ Rg R 5 GY Haw

¥ad UF B wHERar e g S R gee ® |
If G and H are finite groups whose orders are relatively prime, then prove that there

is only one homomorphism from G to H, the trivial one. 10
g Z,,% at fwmr s ol |
Write down all quotient groups of the group Z,,. 10

aaaﬁimaquhaa%gq,f@-ua)wa&ﬁamﬂmai,aﬁ

F ) =(2 + xS R
Using differentials, find an approximate value of f(4-1, 4-9) where

Fex ) =2+ ) 15
aﬁmﬁﬁﬁgﬁﬁ&ﬂﬁ@zo,mf(z)mmaﬁﬁmﬂamﬁaﬂﬁmﬂﬁ‘f(z)

@ £()=—20_ ¥ v ¥ fra 1 @, T ¢ () AR ¥ R R @R 2

(z-2)"

¢‘"’“’(z )
F H@E@T Res f(z) =22 1Tf'?.’m
Z=2Zy 1)‘ ;
Show that an isolated smgular point z, of a function f(z2) is a pole of order m if and
only if f(z) can be written in the form f(z)= —i(f—)—m
- (z—2)
where ¢(z) is analytic and non zero at z,

(m-1)
Moreover Res f(z)= Ll

ifm=1. 15
z=2, (m—1)!
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3.(a)

3.(b)

3.c)

3.(d)

4.(a)

nx

. 2,"v"JCER.(—c:o,or:o)
nx

Su(¥)=
n=]_ 2 3 ..

F T ARERT R == = |

Discuss the uniform conﬁergence of

nx

1+ ,nzx2

» ¥xeR (-, )

Ju(®)=
=123, 15

T faft @ s R g e W T @ e AR
AqHIER HIRY Z=x, + 2x,— 3x,— 2x,
I

X+ 2x,—-3x;+ x,=4
X+ 2+ x3+ 2x,=4
iR X1, X9, X3, %, 2 0
Solve the linear programming problem using Simplex method.
Minimize Z=x,+ 2x,— 3x;— 2x,
subject to
X1+ 26=-3x;+x,=4
X+ 2x,+x3+2x,=4
and X, X5, X3, X, =0 15

TEA [ Re(z2)dz 1 A T C F WA-GE 0/ 2+4i T &, Sl C @
WE y =522 |

Evaluate the integral L Re(z?)dz from 0 to 2 + 4i along the curve C where C is a
parabola y =2 10

AT T o, gfFEam ao@ R =1 @& @A sage R 9a Rg s & R/(o) w85 2 |

Let a be an irreducible element of the Euclidean ring R, then prove that R/(a) is a
field. 10

fx, y, 2)=xy*2 & Aflwan AW TG R S99 fh Mo 2424 22=¢2

x3,z>0)¢% |
Find the maximum value of f(x, y, z) = x?)?z> subject to the subsidiary condition
2+ +2=c% (3, 2> 0). _ 15
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4.(b)

4.(c)

4.(d)

5.(a)

5.(b)

‘hT-Flf(z)-(ez ﬁ;ﬁrgz 0 F R e Aoft Fear ¥, wam e v wiw K,
o & & 0<|z|<21tﬁ38%|

Obtain the first three terms of the Laurent series expansion of the function

f(2)=(

e‘l D about the point z=0 valid in the region 0<|z|<27. 10

j' dxa:arﬁquwaizh&lqt

Discuss the convergence of I Ii—-dx. 15
L

frafafaa . 9. @, | fmR =,
Aftrrceitamor AR Z=2x, + 4x, + 4x; - 3x,
swd o5

x+x+x;=4

x,+d4x,+x,=8
IR X5 Xg X3, X4 2 0

wfy w1 ST FRa g, wafia i fE gRed wmee (), x,) TR A R

Consider the following LPP,
Maximize Z=2x, +4x, + 4x; - 3x,
subject to-
X tx+x;3=4
x,+4x,+x,=8
and x;, xp, X3, x4, 20
Use the dual problem to verify that the basic solution (x,, x,) is not optimal. 10
gus ‘B’ SECTION ‘B’
ferferfaa =aom -
v (2 +)2+222, )2 -22x) =0
& R fSU 1T g5 I 1 U HAifirR saehel wEieR S |

Form a partial differential equation of the family of surfaces given by the following
expression :

v (2 + 32+ 222, 32— 22x)=0. 10
Fea-twea ffy o1 s aRa g sEiia (giftsed) ®HERT x logx = 12
ATt A GIEE & i WM aF det e | '

Apply Newton-Raphson method, to find a real root of transcendental equation
x log,,x =12, correct to three decimal places. : 10
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5.(c)

5.d)

5.¢)

6.(a)

6.(b)

; 6
y=_£ 1+

T 20 TS f TF A 3% 04 3 R 0 F w€hd o & ol @ R,
S OV FAR 0Z % 9Ra: wﬁ“ﬁ#%ﬂﬁﬂﬁ?ﬁ% IR 0z A i | o Tt 8
o F.FH 7F Fd AT |

A uniform rod OA, of length 2a, free to turn about its end O, revolves with angular
velocity @ about the vertical OZ through O, and is inclined at a constant angle « to
0Z, find the value of a. 10

ﬁﬁaﬁ%aﬁﬁ—@ﬁﬁmmmm)ﬂ%mwm
& _y-x S F x= ozmgaaitq&aﬂa%%&wamamﬁiaﬂtm

dx y+x

warE (VY o) 02 % SwE fifsg |

£
Using Rungc-Kutta method of fourth order, solve @ y with »(0)=1 at
dx y +x2

x=0-2. Use four decimal places for calculation and step length 0-2. 10

0
YaTE 91 SR 991 UE gt wenie (WM / C/c ) ford
Draw a flow chart and write a basic algorithm (in FORTRAN/C/C") for evaluating

ak 5 using Trapezoidal rule. _ 10

o Hife Waaaea ifire e gt

x?-{.(g—x-—y)% =x+2y ﬁ x>0,—oo<y<00 aﬁ u=1+y % g x=1
24

srf¥enafirr faftr & g s |

Solve the first order quasilinear partial differential equation by the method of charac-
teristics :

x%-{-(ﬂ—x-—y)-g-g=x+2yinx>0,—oo<y<cowithu=l+y0nx=1. 15
X 'y ‘ :

senfafa TEmel & wAgedl & 99 weE s s fafie e wgfa # W
wifoe -
(@) it 524 =t fesmeart wgha & |
(i) 101010110101-101101011 <t 3rseTaTdt wgha # |
(iii) T 5280 W WIRYHET gy H |
(iv) a G W I (1101-101)g — (D10 |
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6.(c)

7.(2)

7.(b)

~ Find the equivalent numbers given in a specified number to the system mentioned

against them :
(1) Integer 524 in binary system.
(1) 101010110101-101101011 to octal system.
(iii) ‘decimal number 5280 to hexadecimal system.
(iv) Find the unknown number (1101-101)g — (?)10. 15

o o T oy e ke e fifer e e, T b e @,
R e fiftre 3 geaa (roll) | qufd 5 Tt wﬁ%ﬁ@@—c{”ﬁ]

a
TS AT MATHR el o Ferell ¢ |

A circular cylinder of radius a and radius of gyration k rolls without slipping inside
a fixed hollow cylinder of radius b. Show that the plane through axes moves in a

2
circular pendulum of length (b— a)(l + k_zJ ; 20
j a

Sfiree wfiaRur o ST 9 qY, TE Mer, St 6 U gl Ma 99 (inclined
plane) T F I AR TgF W 7, H RW G &KW, I x, 70 R fifvwa g w5
T g A R _

Using Hamilton’s equation, find the acceleration for a sphere rolling down a rough

inclined plane, if x be the distance of the point of contact of the sphere from a fixed
point on the plane. i 15

Frafafea it #t mew-wrfea gREfv Bl & &, wwee & w@ div s
qH oW :

x+y-2z=17,
3x+20y—-z=-18,
2x -3y +20z=25.

Apply Gauss-Seidel iteration method to solve the following system of equations :

x+y-2z=17,
3x+20y—z=-18, _
2x — 3y + 20z = 25, correct to three decimal places. 15
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7.(c)

8.(a)

8.(b)

8.(c)

Fraffee fidfn A & aife sEgem gdem & fifta =0 § wrfa R sk
AW B T o

az‘z‘—zx L az"z‘ o iy

ox oxdy dy* dy

Reduce the following second order partial differential equation to canonical form
and find the general solution : :

o%u Fu . Hdu el

-2 =—+12x. 20
ox? g dxdy i dy> Oy i
T sEig =ws & fog

X=AB+ABC+ ABC + AC

(i) =vs & ford aiffhe sma @i |

(i) =T gaaH & | _

(i) "EFIG o & ford aifder @ @i |
Given the Boolean expression
X=AB+ABC+ ABC + AC

(i) Draw the logical diagram for the expression.

(ii) Minimize the expression.

(iii) Draw the logical diagram for the reduced expression. 15
s B R e, Fre g fBR R 98 w1 p & T sFa sadies @ # Breaa:
YA ST B | IR I W g [T B, O e £ et i waw w R @ owgw
H+lp{d2‘R2 +(@ﬂ B |

7 dr? dt ) -

A sphere of radius R, whose centre is at rest, vibrates radially in an infinite

incompressible fluid of density p, which is at rest at infinity. If the pressure at
infinity is IT, so that the pressure at the surface of the sphere at time ¢ is

Lo ddied . ramy

H+Ep{—‘1t—2—+[—&TJ } , 15
2 A, 5AF m AR F (—q, 0), (a, 0) forgall ® T 2m vfF = R 7@ forg
w® B | st ff gr-Xand @ (2 +))2 =2 -y + Axy) § 1 TR AW TH
e 2 |

AR ¥ ot guly, for oer wifar fomelt ot ﬁ'ﬁtﬁ (2ma®)/(ryryrs) B &I 1y, 1y, ry BIQT |
AR Forer & gt 1 s i € |

Two sources, each of strength m, are placed at the points (-a, 0), (a, 0) and

a sink of strength 2m at origin. Show that the stream lines are the curves
(2 + y2)? = a?(x2 — y* + Axy), where A is a variable parameter.

Show also that the fluid speed at any point is (2ma?)/(r, ror;), where ry, r, and ry
are the distances of the points from the sources and the sink, respectively. 20
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