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- os. Show that either
Let G be a group of order pq. where p and q are primes. Sho ¢

G : . : ; with ever
(3 is an abelian group or no non-identity element commutes hJ

clement of (1. 10

(b)  zitzw i AfFerdia wid § seiw YR Sse sEe 3D R

Show that every non-zero prime ideal in a Euclidean Domain is maximal. 10
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Find the points of discontinuity of the function f: (0, 1) - R defined by

I - n
1+sin ) -1
X

fix) =lim

n—yx

- |

, X € (0, 1). 10
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Show that the function f(z) = JIxy| is not analytic at the origin, although

Cauchy-Riemann equations are satisfieq at that point 10
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freaferfaa YRas T GHEN # 37 W Y v Rt @ 7 Ao
A AT Y = 10y) + 6y, + 295 + v,
Frey sga) & 3

y1+Yo+Yg+yy 22

(e)

2y +Yo—Y3-2y4 21
Y1: ¥9: ¥3, ¥4 20

Solve the dual problem of the following linear programming problem by
the graphical method :
Minimize Y = 10y; + 6yg + 2y3 + ¥4

subject to the constraints :
_"fI 'l'}"?'["yg"f'}"d 22

2y, + Yo -¥3—2y4 21

Vi, Yoo Y3, ¥4 2 0 10

T 2 3 21 araat u 3 v & 9a o vitfad @ G %1 s G, 20 Fi

Q2. (a)
¥ Re o ¥ gegnt 8, 8 Ouv) = n ¥

Let G be a finite group generated by two elements u and v of order 2
each. Show that G is isomorphic to the dihedral group of order 2n, where

Oluv) = n. 15

forg Hifore 6 wfoad T vy, = Ty, , uy = V7, g UoITfa 319 (u)),
T %% — x — 7 = 0 ¥ YT Tl v Afrafa 2 3 |

Prove that the sequence (u,) defined by the recursion formula

Up, 1= 1.,/'1"+vu,,,.1 , 0y = ﬁ, converges to the positive root of x° — x — 7 = 0. 15
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21

H\TI sin? 0 d9=gg{a—\/ﬂz—b2}%|

a+bcosO b

0
Use the method of contour integration to prove
2
. 2
J- sin 9 H-——r—{a—\faz bZ} ifa>b>0. 20
VEA a+bcos0
g hifsre fay
cnsh[z+l]=an+ ia 2 2
7 = n zn »
n
aﬁ“=0’1’2 %%‘Qﬂ --—-‘[ cos n® cosh (2 cos 0) dO & |
Prove that
1 o
cosh|z+=| = ne 1
Bewe g 2)
where

20
1
a“=§;j cnsnﬁcushmcusﬂ)dﬁ,fnrn:0, N, 15
0

AU [0, 1) W U FoAg

fx) = {“z S/ x Ifti 2

X 99 x sufmg 2
10 gfonfea 2 |

ﬁnmﬂ[f IR I=T wHTES jfmﬁm%,mm Ifa“
Ffaag?

A function fis defined on [0, 1) by

2 : _
flx) = {x , When x is rational

1-:3, when x is irrational



(a)

1 o ZFaH AT o FoI e axfidtar & 2 om0 w0 A o o AT
(alternate) P, IR FaaT aiRaw R, yw Hifvr |

The following table represents the estimated costs of assigning jobs to

machines. Solve this assignment problem to minimize the total cost.
Machine

M; M, M; M

5, [ 8 24 28 32

Jb J, | 8 18 17 19
|8 15 19 22

Is the assignment unique for the total minimum cost ? Justify your

answer and obtain an alternate assignment, if it exists. 15



_~~

Let n be a positive integer. Show that the following statements gre
equivalent :

(i) Z/nZ is an integral domain.

(i)  Z/nZ is a field.

(iii) n is prime.

15
(b) ﬁaﬁﬁaﬁimﬁwj 21_ 5—dx T 2
A 1+x s;n X
Prove that the improper integral I - lesinz = dx 1s divergent. 15
0
() Tr=fefea Rew s wren =) g il & g Hfv
SHAHHR 0 Z = 4x, + 10x,
= st & arq
2X; + x5 < 10
2xq + 5x4 < 20
2X, + 3%, < 18
X1, Xo 2 ()
m-r@qmi%a,mhﬁnm(altemam}mm,u&maﬁaa%,mﬁﬁm
Solve the following linear programming problem by the Simplex method :
Maximize Z = 4x, + 10x,
subject to the constraints
2%y + X9 <10
2x + 5x4 < 20
2X; + 3%, < 18
X1, X920
Obtain an alternate optimal solution if it exists, with explanation. 20

6
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SECTION B

. dx d
gfteron - =AY dz
Q5. (&) #2-Wﬁmﬁq@maﬁhq|

XZ—Y yz-X 1_

dy _ dz 10

Find the integral surface of the equations - 9% :
— =y

X2-y yz-X 1-3

(b) EIEH.WWHE%EW&N%W@MW%%W@

Il

Xip1 = ll (2xi +E‘?J 1 yaTfrg o |

3 \ X

1

ST B W, 6 §F % I9ANT A, Wi afaed 3.9 A, 63 F UALE qOHd &
IR TATHT T el J1d ST |

By using the Newton-Raphson iterative formula, establish the formula

xi+1 = 3 X

l [2xi + Li—} to find the cube root of N.

Use this formula, if established, to find the cube root of 63 correct to four
decimal places with the initial approximation 3-9. 10

() Prerad oy L &1 fem i

(i) Yaﬁwm%mﬁmﬁwﬁﬁm
(ii) A,Baﬂtc%ﬁms-ﬁzﬁmaﬁwﬁiml
(iii) a-ﬁzﬁﬁmWﬂ%WﬁLﬁmﬁwﬁmm|
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Consider the logic circuit L

A >
B ' J—J

C..-—-—-u-—q_—

&

¥

:

4

) {

(i) Express Y as a Boolean expression.

(i)  Write 8-bit special sequences for A, B and C.

(iii)  Find the truth table of L using 8-bit special sequences. 10

m‘ﬁ?ﬂﬂ‘{ﬁw%ﬂu? %1 U THEHE 9T § gei-ferg O 90 U m AT T He
ara feua R | ar & feelt foig P v am fonr ¢ s Fifse, SETOP = r T 0 TR HITE
S OP . | i fem & T 2 | ur Yare ¥ sreehel Gl 1A e, A Zui
ﬁa‘WUrz sin“0—2mcos 0 = 3R WRATR|

A simple source of strength m is fixed at the origin O in a uniform
stream of incompressible fluid moving with velocity U? . Find out
the velocity potential ¢ at any point P of the stream where OP =r and 6

A

—>
is the angle OP makes with the direction 1. Find the differential

equation of the stream lines and show that they lie on the surface

Ur2 sin2 6 — 2 m cos 0 = constant.

e ‘@ 1 % wweme 9wl S sdmen e £ fRufy § wmr @ et
THE! YW FET ¢ 3T 306 9% I3 UF aAfast G0act & Oy F 2 | gf sy
&1 qFd (et fan smar 8, 9 auae 391 &9 R 5 fraem =1 0= w5, @

aqiige o t O QU HIOT 0, S A FT AW A A wwr &, vy www 2

de 2_‘ 15gcos O 5|
(EEJ ~ a(28-15c0s6)

10



A uniform h : _
i ' eavy -snhd hemisphere of radius ‘a’ is held at rest with its
ase vertical and its curved surface in contact with a horizontal plane. If

th.e ljemlsphere is released when the plane is rough enough to prevent
slipping, show that the angle 0 that the base makes with the horizontal

2
at time t, 1s such that (d_ﬁ} _ __ 15gcosH
dt) a(28-15cos0)’

10

. 123 ';-2 2
Q6. @ mwmy%+{x+y} 0‘z @'z
(

+ X

= 0 % fafyq & o gold
; ﬁxe}r ﬂyz
e o 79 38 & Aifvw

2 2 2
Reduce the partial differential equation :,rﬁ%+{x+y) A +x§—{ =0

| oxoy oy
to canonical form and hence solve it.

20

b () Feafiles v i By 1050 @) densdt § e e @
Eﬁﬁl@,ﬁﬁSiﬁﬂ?fﬁq I & :
1010111011 3T 0100101010

Find the decimal equivalent of the following floating point 10-bit
numbers with 5 bits as fractional part :

1010111011 and 0100101010 8

Gi)  (11001.1011);, + (33.24)g + (101101)y T FEAHA Hftre i sifed
oo Y ey mar (Reare i) v # wefer |

Evaluate (11001.1011);, + (33.24)g + (101101)9 and convert the
final result in hexadecimal system. 7

©) mﬁm'a’%tﬁmﬁ%&mﬁéﬂ-ﬁaﬁﬁwmﬁww%|
ﬁﬁ-w%@mﬁmﬂmaﬁﬂéﬂﬁﬁwﬁm?mm,qﬁ
. W%uﬂﬁ:kﬂﬁﬁﬁﬂtﬂﬁﬂmm%ﬁwﬁﬁuﬁgmm.m&

Suppose that there is an infinitely lﬂng cylinder of radius ‘a’ placed in a
uniform stream having velocity —Vi. Then using Milne-Thomson’s circle
theorem, what will be its complex velocity potential ? If in addition, a
circulation round the cylinder of k is produced, find out the stagnation

points. Do they produce a lifting tendency in the vertical direction ?

Explain how. 15
|| ms_n_m
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L on'2yz =24 (y—x)+sin(y-
Q7. (a) srifires s w207 - 5DD’ + 2D 7 y Y = X) 7y

-~

£ ; ( )8 |
sz —.D=—.z=4dXY
) OX cy

Solve the partial differential equation

9D? - 5DD + 2D2) 7 = 24 (y - x) + sin (y = %)

*I

i )
where D= — . D’ = CLz=zxY)

x v 08

15

(b) R ¥ O frag # T IR I H FHE I fix)dx =T HATHT 0, e
& 0

4 A 3
fx) = 0-2 + 25x — 200x2 + 675x° — 900x" + 400x 2
08
Evaluate the integral I flx)dx,

0
3 4 D
where flx) = 0-2 + 25x — 200x2 + 675x° — 900x" + 400x

o O
by using single application of Simpsons 3 rule. 15

(c) 2aﬁﬂaﬂtmwﬁ@ﬁwﬁwﬁ$.moﬁﬁﬁﬁmﬁﬁﬁ?ﬁ
filg 0 W ey (Rrafee) 2 | o A ) i FEATH T@T OZ | 0 10T WHFH e
ﬁrmoaz.@ﬁﬁaﬁmmﬁm¢m%| Am SSHHIE I Th
mﬁwﬁﬁmﬂmﬁm%aﬁknmgm(ﬁwaﬂtmma
$1 T geeht Yoy SH & g O A 97 | 7wisY foh g a (R i st it T
2T = imag(ﬁz + 4‘12 sin 0) + J.m(iz +x2‘él2+ x2é2 sinzﬂ]mﬁm’rﬁ%‘
et x ot 1 e () i 8, SRy e et T

A smooth uniform rod, say OA, of length 2a and mass m is pivoted at

one end to a fixed point O. The rod is inclined at an angle 6 with
the downward vertical line OZ and the plane OAZ makes an angle ¢
with a fixed vertical plane. A bead of mass Am slides smoothly on the rod
and is connected to O by a light elastic string of modulus nmg
and natural length a. Show that the kinetic energy T of the system is
given by 2T = %maz (62 + $%sin0) + Am (%2 + x202 4+ x202 sin0),
where x is the stretched length of the string, and derive the equations of

motion. 90
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AT & 3 74T - )

et 2 et A B, n w |
n 1 ffanfta st wf #1 dqw

(i) ro0WVfifimeme

{ii] r=ﬂWV=chm}5(nm%
n
H HIL FAT2 |

Two-dimensional harmonic e on i - '
quation in plane lar coordinates (r, 0)
takes the form : P po

o’V 1év 1% 0

ot rar g2 592

Deduce that it has solutions of the form (Ar® + Br™) e ™ where A, B,
n are constants. Determine V if it satisfies the two-dimensional
harmonic equation in the region 0 <r < a, 0 < 0 < 2r and satisfies the

conditions :

(1) V remains finite as r - 0,

(11) Vo= Z ¢, cos(nb) onr = a. 15
n

(b) YT W GHET gi-=l+—ii, y(1) = 1, h = 1 (@7-917) =1 fa=m Hifsa |

(i) y(2) %1 f~he 7 3w A F foe Frofafia sgsnife &g fafa = swam

EIE I
(i)  y(2) R y(3) & 9H 19 FA & fore iger fafy 1 sqam Hifde

Consider the initial value problem :

Y _14 Y, y0)=1, h=1(Step-size)

dx
(i)  Apply the classical fourth order Runge-Kutta method to
approximate the solution y(2).

(1) Use Euler’s method to find y(2) and y(3).
FIrsc vu wom 11

15



(¢) Fsar a. b (b >
mﬁmﬁ%ﬁraﬁémﬁﬁaaﬁﬁamtﬂqﬁfﬁ%l

H;E\:a‘lﬁ%ﬂ%aﬂ#aﬁ?ﬁmmtﬁsumﬁma.m
qret ¥ am A A=A s 53 gy

Hifsra af2 -

Gy st Aer i wvi A ) foro A & eIt amedt s R AT §
ST 2

(ii) amﬁamaﬁaﬁvﬁaéﬂnﬁgwmm%m syrafias ded i farmmar i

A viscous incompressible fluid i
of radius a, b (b > a). The flow is stea

consideration. D

(1)

(11)

KVMS-B-MTC

T AT R |
s filled between two concentric cylinders

dy and no body forces are taken into

iscuss and formulate the velocity of the fluid if :

the inner cvlinder is given angular velocity 2 while the outer one is

held at rest;
the outer cylinder is rotated wit
inner one is held at rest.

h angular velocity €2 while the
20
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