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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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Qug ‘A’ SECTION ‘A’

1.(a) ®W Hifg 6 G uw TRkfm wg § 9k Haw K, G % S9-w €, o f KcH |
WY (G:K)=(G:H)H: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) wTfEwm
-y o :
f(x, y)=[“ﬁ ’ (xs y)#(l, 1)’ (1’ 1)
0 ’ (x, y)=(l’ 1): (1, _1)
Haa 3R forg (1, -1) W r@aariia & |
Show that the function
£2 _yz
f(x,y)=[_x:7 ’ (xs y);t(la l)s (1! 1)
0 ’ (xs y)=(l’ l)s (1: _1)
is continuous and differentiable at (1, —1). 10

1.(c) F=uTwHa HfT

oo

f tan”' (ax)
s M)

dx, a>0,a#l.

- Evaluate

f tan”' (ax)
o x(1+x%)

dx, a>0,a#1. 10

1.(d) "AHCR ¢ T DU R f(2) @ fawilte wom © 3k wfamo
Imf(z) = (Ref(2))?, Z€D H G el § | gUEW &6 D f(2) IR T |

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

2.(a)

2.(b)

2.(c)

- 2.(d)

arhl Tl & wQwe & g s Wwma qwan = e Hifeg |
siftreratencor ifsie Z=3x, + 2x,

a6
X —-x% 21,
¥x3 23

M o nE0

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

subject to
=% =1,
X t+x 23
and x; x, =0 10

TR G R H aifa @ ¥ Srd St avea: o §, @ Rg R 5 GA Haw

¥ TF B grERar st & o foh qeu ® |
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
wE Z, % et fasmr e fafg |
Write down all quotient groups of the group Z;,. 10

FEEl W I A G, f(4-1, 4-9) F WiHE WA A AW, Tl

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

£ ) =(2 +x2). | 15
aﬁsq%ﬁgﬁﬁﬁaﬁ@zo,wm)mmaﬁﬁmq’mmu&aﬂt%aauﬁ'f(z)
Tﬁrf()—('p(z) ¥ &7 § foran s @, e ¢ (2) oot § 3R 2, R PR B |

2)"
0" (z9)
& FAET Res [(z)=—12 Irﬁ.’m=~1|
ol (m=1)!
Show that an isolated singular point z, of a function f(2) is a pole of order m if and
| 9(2)

only if f(z) can be written in the form f(z)= =
- (z—-2p)

where ¢(z) is analytic and non zero at z.

(m-1)
Moreover Res f(z)= ¢_(:"'_0)

ifm=1. 15
z=2 (m-1)!
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3.(a)

3.(b)

3.(c)

3.(d)

4.(a)

nx
1+ n’x?

Pl 3 s
+ U AR | == = |

Discuss the uniform convergence of

, VxeR (oo, )

Ju(X)=

nx

W 2,'V'xell(-oo, o)
n“x

[u(%)=

it A S SRR 15

e faftr = s AR g s W wwen @ v AR -
raHie ARG Z = x, + 2x,— 3x;— 2x,
St o6
X+ 2x-3x3+ x,=4
X+ 2+ x3+2x,=4
IR X1y X, X3, %420
Solve the linear programming problem using Simplex method.
Minimize Z = x;+ 2x,— 3x;—2x,
subject to
X +2x-3x3+x,=4
X +2x,+ x3+ 2x,=4
and x;, Xy X3, 4= 0 15

T [ Re(z?)dz o T T C F WA-GG 0 X 2 +4i 7 W, T C @
waeld y=x2% |

Evaluate the integral | Re(z2)dz from 0 to 2 + 4i along the curve C where C is a
parabola y = x2. 10

AT T o, gfFerEion oo R o1 T srEEAT srage @ ad Rg R &F R/(o) @ aa & |

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

f&x, p, 2)=x322 & Aflwad AW FE R Svd fE M0 9 2 +)2+22=¢2

(x,5,z>0)% |
Find the maximum value of f(x, y, z) = x%)?z? subject to the subsidiary condition
x2+y2+22=c2, (x, y,z>0). _ 15
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4.(b)

4.(c)

4.(d)

5.(a)

5.(b)

‘F-F[f(z)-(ez )%sﬁ@z 0% A +iike Ao frer &, wom A @ W R,
<6 8 0<|z|<2z ¥}

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

@)= (ezl D about the point z =0 valid in the region 0<|z|<27. 10

.[ vx

Discuss the convergence of I Ii;—dx. : 15
n

frafafea wa. 9. d. ® AR =R,
aftrrariaor $ifsg Z=2x; +4x, + 4x; - 3x,
T o6

xtxtx;=4

x+4x, +x,=8
M x, x5 X3, %420

wﬁmmwmg,wﬁaﬁﬁsgﬁw@mﬂﬁ(x,,wmﬂﬁ%l

Consider the following LPP,
Maximize Z=2x, + 4x, + 4x; - 3x,
subject to-
x+tx,+x;=4
x+4x,+x,=8
and x), x5, X3, x4, 20
Use the dual problem to verify that the basic solution (x;, x,) is not optimal. 10
9qus ‘B’ SECTION ‘B’
ferafafeaa =i :
v (2 +y2+222, )2 - 22x) = 0
% gr1 fou 10 s o 1 U i sraehe wEERT S |

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

v (2 +y2+222 2 —22x) = 0. 10
Fea-ywed ity &1 Swm aRa g s (gifded) e e x log x = 12
areafash d GIFEE & T TIHI a% et e | |

Apply Newton-Raphson method, to find a real root of transcendental equation
x log,ox=1-2, correct to three decimal places. : 10

5 SDF-B-MTH



5.(c)

5.(d)

5.¢)

6.(a)

6.(b)

TF 20 TETE H TF T B 04 I R 0 & = gm & f) @a R,
W 0 FEARR 0ZF aia: oia 37 F gt &, sk 0z3 Ffva v o s @
o R A/ G A |

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
OZ; find the value of a. 10

It @i A w-ggr G @ SwEm w®E p(0)=1 F W FEawa GHERw
d_ Y =X =02 W T W | WRae F R TR e @ R R

E;‘yz_l_xz

wrarE (R o) 02 &1 I9anT fifva |

& pen
Using Runge-Kutta method of fourth order, solve Q:%—x? with »(0)=1 at

; Yy +x
x=0-2. Use four decimal places for calculation and step length 0-2. 10
6
Peeee fram % seme & g1 W y = | lfx'z F i A F TR, @
g 1+

WATE 91¢ ST 991 U g TSiRke (BigM/C /CHR) ford |
Draw a flow chart and write a basic algorithm (in FORTRAN/C/C") for evaluating

6
y:_[ o > using Trapezoidal rule. 10
3 1hX - '
woe wife Waewerea Aifires sraewa wftesor
du ou
x-a:-p(u—x—y)g =x+2y # x>0,-0<y<ow E0] u=1+y H g x=1W
Frftrenafires faftr & g 5o %X |

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

dx

wenfafen sl & @agel @ oA wE s 1 fafie e wgft # s
Hifeg
(i) e 524 = foamart agfa # |
(i) 101010110101-101101011 I 3rsTardt ugfy # |
(iii) TIHET 5280 HI VAT UgfT H | :
(iv) 3T AT W HIfIT (1101-101)g — (D10 |

x +(u—x-—y)-g-‘-‘-=x+2yinx>0,—oo<y<oowithu=l+yonx=1. 15
)y : ;
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6.(c)

7.(a)

7.(b)

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

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

& o o oty B ke e ffir e fred, T b e
f@:‘{@@ﬁﬁ%mﬁw(mu)%|a&ﬁéﬁa"saaﬁlaﬁﬁ%aaq¢(b—a)[l+j—i}
TS 9T MATHR Alereh A Seral ¢ |

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—z) : _ 20
a

ehree wftaRw #1 ITAR FRA T, TH Mar, A 6 TF Gd IWd 9@ (inclined
plane) W = F 3R e T ¢, T &R0 T4 &K, Al x,mﬂﬁfﬁﬂﬁﬁ%‘ﬁﬁ%
o g A W 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. : 15

Frafafea avfie = mow-urded FRghy fafyr ¥ &a, quwea & @@ d= @
qH o

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

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

2x+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)

fraff fida AR F st sega Them & fifte =0 § @ sk
WA B A &

2 :
IR RS az’z‘=a—“+12x i
ox oxdy dy~ oy
Reduce the following second order partial differential equation to canonical form
and find the general solution : ;

Ou_, Su, 2 ou_u 1o - 20
x> dxdy dy> dy
@ ™ e wee & fog
X=AB+ABC+ ABC + AC
() = & oy oifds sma &+ |
(i) =I5/ gaad & | A
(iii) FE e & ford aifde amR@ @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
ua Brear R Men, foraen 3 fBR € 98 99c p & T 39 srdies e # B
Fq9 AT © | 3R IFd W g [1 7, A quit fr Mo A wae | R e oR g

Rearacig

2 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

2p2 2

2 @ \dr) |
2 A, &G m ARG A (—a, 0), (¢, 0) Torgell = T 2m AftF T fow 3@ forg
R® @@ 2 | et & gt 3% (2 +)2)2=a?(2 -2+ Ay) B 13- A R &
RrteR © |
R ¥ o guid o et wifey fomet oft forg R (2ma?)/(ryry7s) % &1 ryry, WG W
3R o & formgat it 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*(x* — y* + Axy), where 1 is a variable parameter.
Show also that the fluid speed at any point is (2ma?)/(r, r,r;), where ry, r, and ry
are the distances of the points from the sources and the sink, respectively. 20
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