MATHEMATICS (Paper II) 99.9. 9
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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 waritten 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 sh-all be counted in sequential order. Unless struck off, attempt of a question
shall pe 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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@US ‘A’  SECTION ‘A’
7 i 5 G o o we & ok B K, G % - & W R KCH |

QY (G K)=(G - H)H : K) | that
Let G be a finite group, H and K subgroups of G such that KCH. ShQW T

(G:K)=(G: H)H : K).

1.(a)

1,(1,)‘ T & wew
v (v )=, -1, (1, 1)

f(x’ y)=' X=y
0 > (xa y)=(13 l)s (1’ _l)

o IR g (1, 1) W ormarilg 2 |

Show that the function
‘ 22

N

x“—y s Lt

TSR ) # la—l ) lsl
f(x,y)={ x=y o A

0 s i (xa y)‘=(1: l)s (1’ _l)
is continuous and differentiable at (1, Y 10
L) Heea $ifa .

ftan (azx)dx, a>0,a#1. gy
0 X(1+x°) ‘
Evaluate
-
J-\tan (a:)dx, a>0,a+#1. 10
0 x(l+x )

L@ TSR ¢ ¥ D we w /(@) T et wer & ik e
m] @)= Ref @), ZeD %t wige w2 | T 6 DF () w3 |

Suppose 11(z) is analytic function on 3 domain Din ¢ and satisfies the €quation
Im1@) = Re /@))%, ZeD. Show thay J(@) is constant in p, 10
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1.(0) mﬁﬁ%m%mmmwaﬁwﬁﬁm
‘ arﬁlaﬁuﬁma?rﬁqz=3xl+2xz

v &
X=X =21,
Xy tag =3

Use graphical method to solve the linea i
Jse gra I programming problem.
Maximize Z = 3x, + 2x, i 4

subject to g’
. X — Xy = l, ;
xptx;=3

and x;, x5, x; =0 10

20 IR GIR H R g § R Dt adem: s & 9 Rig 5% B OF
e T B IR Stihs € S R g @

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
2.() TE Z,% ast v g R |

Write down all quotient groups of the group Z;,. _ 10
2.(c)  SEFCl H SN A QY f(4-1, 4-9) T AAFE AH @ IR, STt

1 4 ' |
fGny)=(x*+2%)
Using differentials, find an approximate value .of f(4-1, 4-9) where
15

f(x, y)=(x-"+x2y)%- .
2.(d) aﬁsqﬁsﬁgmﬁﬁaﬁ@-zo,mf(z)mmﬂﬁwﬁa@muﬁ IR Faw Al £1(2)

B f(z)=z_¢(1m_ ¥ &0 ¥ frar 1 B, T ¢ () Pl 2 ok 2, YRR 2 |

2

- (m-1)
THH FATET Res f(z)=¢——_(1;‘:—)v&mal|

=z (m
Show that alz1 iso(;ated singular point z, of a function f(z) is a pole of order m if and’
onlyif. f(z) can be written in the form £(z)= (_z%;
where ¢ (z) is analytic and non zero at z,
Méreover Res f(2)= M if m=1. 15
z=2 (m—1)!
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- ! e ER(—w’ w)
@) Ja(®) 14 n?x? %

n=12 3 .

& THeHH TfiERor W w= A |

Discuss the uniform convergence of

f,,(x)z o ‘V‘XG]R("OO’ 00)

b
1+ n2x2

15
n= 1,.' 2’ 3, cene

e Y o sedmrer ot g e ST e A T A

3.(b)
S TR R
ENGEED

X+ 26-3x+x,=4 .-
xl+2x2+x3+2x4=4 .

AR 25,5, 2%,

=0

Solve the linear programming problem using Simplex method.

Minimize Z=x, +
subject to

2x2—3x3—2x v, ; \‘O
\ | C T

and  x;, x5, x3, %,=0 A" : 15

,34 wE [ Re(z)d: 1 AR 9% C ¥ wra-ary 08 2+4i 7% R, W&l C w&
TEH y=x2R |

Evaluate the integral fc Re(z2)dz from 0 to 2 + 4i alo g the curve C where C is a

parabola y.= x2,

4.(3) © f(x, y, 2)= x%272
(,3,2>0)% |

RIBEILE e R DR EECHRC T Ve 2ty i2=c2

Find the maximum value of f(x = :
24 i 2 R 0 s Vs z) = x2)2;2 subject to the subsidiary condition

S JOF-B MY 3
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4.(b) TH1 f(2)= -
i f & O0<|z|<27F MR |

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

f(2)= e about the point z =0 valid in the region 0< |z| <2m. 10
2
4.c) J.I—xdxa?ﬂﬁﬂm‘ﬂﬁfiﬁ'ml
, &x
15

Discuss the convergence of I = —dbx.
1 In ‘
4@ Teafifem . @ @ ® R ®),
SRR ARG Z=2x; + 4xy + 43— 3%
T &
x,+4x, +x,=8
IR Xpy X3, X3, X4 2 0

mmmmﬂwﬁg,wﬁaﬁ%gﬁuﬁwm(xl,xz)wﬂﬁ%l

Consider the following LPP,
Maximize Z=2x; + 4x, + 4x;—3x,
subject to
X tx,tx3=4
X +4x, +x,=38
and x;, xp, X3, X4 =20
Use the dual problem to-verify that the basic solution (x), x,) is not optimal.

W@UE ‘B’ SECTION ‘B’

5.(a) ﬁmﬁrﬁmm: |
y (2 + 24227 )7 - 22x) = 0
& gRI R T Y5 Tt o1 Teh AR eeher TN S |

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

10

expression :

o2 + )2 + 222, Y2 —2zx) = 0. 10
5.(b) a;wimﬁﬁmwmm@aﬁvﬁa(aﬁém)ﬁwnogmx 1-2 &

AR A GIFAA & i Al ah el (e |

Apply Newton-Raphson method, to find a real root of transcendental equation

x log,, x = 12, correct to three decimal places. 10
5 SDF-B-MTH
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5.(c)

A(e)

@2am1§ﬁ@ﬁmﬂ@30Amﬁ 07 o FATH B;
I 0@ TR 0z % oRa: oA

o N H T A HINT | _ Savolv
A uniform rod OA, of length 2a, free to turn aboflt 'lti;lc;::d%t a constant angle o 6
velocity @ about the vertical OZ through O, and is 1n 0

OZ; find the value of «a. T
M DR B gy AR I wE p0)=1 F T I

B_P - o 0w g & | e ¥ Rl IR G €I SR S

& 2 ix?
w=TE (R ) 0-2 1 v hf |

d A <
Using Runge-Kutta method of fourth order, solve i Aan. i TR with (0) =1 at

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

6
SIS e F e ¥ R e y = 1:-1; 1. qFHT FA & o, uah
0

ATE 9TE FIRY T4 T g weiRer (Wige/ e/ e H) frd |
Draw a flow chart and write a basic algorithm (in FORTRAN/C/C**) for evaluating

10

6
o dx
y—{ I+x

Waﬁﬁ%%w-qanﬁmmwﬁw

5 using Trapezoidal rule.

Ju Ju o i
xa.{.(u_x_y)g =‘x+2y ﬁ x>0,—oo<y<00 Eﬁ u=l+y ‘a'; m x=1 9T
sfienafes fify & qrr 2w @ |

Solve the first order uasilin ial di i
i q ear partial dlﬁﬁénhal €quation by the method of charac-

u ou
X—+(u—-x507% _ ¢
Y (u X 'y)ay —x+2ymx>0,—oo<y<’°° Withu“l-'l-yo 1
SO e nx=], 15

R St ¥ et

S T T T T Bl e g ¥
(@) TTE 524 B Rsmard wghy ,

(i) 10101011010t-101101011 9t seererry S\
gkt ¥ | 3

(?u) ‘Q'QT’WF:I 5280 VST Ugfy 3 l Y

. [ T —— .ii'lii.”." o
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Find the equivalent numbers given in a specified number to the system mentioned
against them : 5

(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)3 — (?)10. 15

6(c) T B o wn oRowrr fron e e Rfere form e, T b Prear i,

| {ﬁz@aﬁﬁﬁmﬁgm(mn)%mﬁi%sﬂﬁ arﬁﬁ%aa@(b—a)(H:—z]
TTE T NAER ANeF J T ¢ |

A circular cylinder of radius a and radius of gyration k rolls without slipping inside

a fixed hollow cylinder of radius 4. Show that the plane through-axes moves in a

, 2
circular pendulum of length (b —a)[l 1 %J : A 20
arc}is |

efteed SR 1 ST R U, T e, o T T GRedt A ae (inclined
plane) W = FI 3R Toh T&T B, F RV AR, ?—Tﬁ' x, 7 R e g A W &
9% fag A R |
Using Hamilton’s equation ﬁnd the acceleration for a sphere rolling down a rough

inclined plane, if x be the dlstance of the point of contact of the sphere from a fixed
point on the plane. : 4 15

1.b) ﬁwﬁﬁaawﬁawhﬂ?fmm‘{%ﬂﬂﬂﬂaﬁﬁfﬁ%%ﬂ, [ & TQ A T
qH W :

2x+y— 2z =17,
3x+20y-2z=-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 decunal places. 15
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2t Pifee =7 & "AEE F:E sy
- FHAT qHIF
T.(c) frafife Rdg | & iR
AT & A1 W :
_afg_zx____azt‘ +x2_a_%g-=-éa—t-l-+12x ' | .
ax: thaxafyll 'ay seco:d order partial differential equation to canonical form
Reduce the following ; )
and find the general solution : D%' 9D D""f' D ( D"'l)
Pu_ Fu 0% _u 5y
— - sl : 2 b
x> 2x8x8y+x oy’ dy _ 'D—-2’DD"2D --.QD
o Y C 3 z e
X=AB+ABC+ ABC + AC |
() o F fory arfhe sm@ @i | 224
(i) F AR W | :
(i) TG E F R qrfe dRE @i |
Given the Boolean expression |
X=AB+ABC+ ABC + AC
(1) Draw the logical diagram for the expression. ¢

(1)) Minimize the expression. -
(i) Draw the logical diagram for the reduced expression. 15

8.0) = Froar R e, forera %% foR B 9% 9 p & U oa swdfed oot 3 e
TR E | 3R 3 R AL R, QR e e )RR e o e
1 _|d°R* (dR)’ e
I7T+— +[ =
zp{ dr’ (dt) L
A sphere of radius R, ‘whose ‘cefitre is at rest, vib 1 ' infini
: : IS K, se » Vibrates radially in an infinite
m;or'npr.esmble fluid of density 'p, which is at rest at infinity. If the pressure at
ity 1s I1, so that the pressure at the surface of the sphere at time 7 is

+2f’{ dr? +( ) : i
8.(c) i%ﬁa,mﬁzﬁm(};&m,@,mﬁ@ﬁmw2marf%sa:r%a=q;=rﬁ7
HRT-XEg :

) T =232 ) ¥ i g

20

aﬂ(m%ﬁ@ﬁﬁMTw%l : r2r3),%»wrl,r2,r3"éﬁ7ﬁi?

, are T
n Shor, ccd at the poinss (_,, () (a, 0) and
m lines are the curves

SPTs » et oo e gl nk, respectively, 20

Scanned by CamScanner





