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AT HAfE pq 70 W€ G 2, Tl p 3N q WY & | S0 6 A1 A G 0 rravedy
W R A1 S oft sracend (H-A15efedl) e, G % Yo e ¥ wafafiiy
Tﬁﬂa’n

Let G be a group of order pq, where p and q are primes. Show that either

G is an abelian group or no non-identity element commutes with every

element of G. 10

/W%Wmﬁms@mmwm%l

(c)

Show that every non-zero prime ideal in a Euclidean Domain is maximal. 10

n
(1 +sin EJ -
flx) =lim =

n—oo . T n
l+sin—| +1
X

Irgiaed feig 9ra Hifsg |

,Xx€ (0, 1) TMuiINa S £: (0, 1) > R &

Find the points of discontinuity of the function f: (0, 1) - R defined by

n
(1+sin EJ 3
fix) = lim =

n— . T n
l+sin—| +1
X

,x € (0, 1). 10

AT o Bt z) =[xy | Fei-oig ot Fraifien i 2, srerfeh s foig we et
i G B € |
Show that the function f(z) = , /l xy | is not analytic at the origin, although

Cauchy-Riemann equations are satisfied at that point. 10
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LA FIRT Y = 10y, + 6y, + 273 + V4
ﬁ"?mﬁﬁ%ﬁ'ﬂ’h:
Y1+ Yo+ Y3+ Vs 22
2y1 + Yo —y3—2y4 21

Y1, Yoo Y3, Y4 20

Solve the dual problem of the following linear programming problem by

the graphical method :
Minimize Y = 10y, + 6y, + 2y3 + ¥4
subject to the constraints :
y1+Yo+Ygtys 22
2y1 +Yg—¥3—2y4 21

YI’Y2’Y3,Y4ZO 10

@< T A 2 3 4 7 u i v & S T uRfik EE G § | < 6 G, 2n HIR
%WR@%W%,WO(uV) =n&¥l

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

O(uv) =n. * 15

)m/ firg FIIT 6 Sieadd T u,,; = JT+up , vy = 7, S IRARG ST (uy),
TR x% — x — 7 = 0 % SR qeT W ATaRa aar & |

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

/

U= ,/7 +u, ,uy = 7, converges to the positive root of x2 -x-7=0."7 15
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wwmﬁﬁra;wﬁﬂ q
o[ _sin?0 de_Zn{a—\/a/._’-}%l
a+bcos a+bcos® b
) . e
Use the method of contour integration to prov
2 \/
' sin” de_gjf_{a_m,ifa>b>0. 2
j a+bcosH b?
0
firg Sifse foe
o0 1
cosh[z+l) =ay+ ) ap (zn +;;1-J _%,
2 n=1

2n
- 1
F&in=0,1,2,..%C a, = E}EI cos n0 cosh (2 cos 6)d6 T

Prove that
il
cosh(z+ )—a0+ Y&, ( J
n=1
where
an=2iJ‘ cos nd cosh (2 cos 0)do, forn=0,1,2,.... ¢ 15
n

FaUdt [0, 1] WUH Bad
f(x) = {Xz’ 99 x IRHT ®

X0, o x AT R
FCR I GR
1 1 1
e grene jf 3R I=T THTRA jfmnﬂmﬁﬁmwm jfm
aRaats

A function fis defined on [0, 1] by

.xz, when x is rational
flx) =
X

3, when x is irrational

1 1
Evaluate lower integral _[ f and upper integral I f. Does the integral
1 0 0
[fexist? 20
0
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(9" Pieafefa wroft et i e e 0 ST TG R 8 1 S0
N T F % Fore g P g 1 & G

M, M, Mg M

Jq 8 24 28 32

4 J, | 8 13 17 19
J, | 8 15 19 22

T T =TT T 35 Fore Feret STRefer & 2 37 I o7 e AT 3 T JHfeTH
(alternate) o, afk swe stidcd 8, W AT |

The following table represents the estimated costs of assigning jobs to

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

J, | 8 24 28 32
Job J, | 8 18 17 19
J; | 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

Q4. (a) T 1 T e QUi & | Ifse s e e e e
G) Z/nZ TEIHI A
(i) Z/nZ THEAR|

(iii) n3MITLI
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Let n be a positive integer. Show that the following statements are

equivalent :

6)) Z/nZ is an integral domain.

(i)  Z/nZ is a field.

(iii) nisprime. ° 15
| 0
(b) ﬁaaﬁﬁq%aﬁaammj —2—1—2—-dx ATEH 2 |
1+x“sin” x
0
o0
Prove that the improper integral I 21. dx is divergent. v 15
1+x“smn” x

0

() FreafaRea e S aaen w v iy & & Fifee
SRIRAHIFT HINT Z = 4%, + 10x,
o et o Siarta
2x; +x9<10

2x1 + 5Xg < 20

2% + 3%, <18
X1, X920
T afed, T 3T (alternate) TAW &, ATE FHHT AR 8, ITe HITSIT |
Solve the following linear programming problem by the Simplex method :
Maximize Z = 4x, + 10,
subject to the constraints

2X1 + X2 <10
9%, + 5xy < 20

2X1 + 3X2 <18

X1, X9 20
\/ 20

Obtain an alternate optimal solution, if it exists, with explanation.
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Q5. (8) wfwwit X __dy | Az o omagm @Al

XZ—y yz-x 1-2°

Find the integral surf ons X = 2o &
gral surface of the equations z—y yI-X 1—z2

/’q@mgw@%aﬁwa, N &7 A 1 F0 o [T T

X4l = % (2xi +%J Y yTfoTa hIfT |
mﬁﬂ,wg%mﬁ,maﬁm&gw, 63 T IHEl SN &
IR T e TEl J1d I |

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

1
X1 = 5 (2xi + Ez] to find the cube root of N.

X;

Use this formula, if established, to find the cube root of 63 correct to four

decimal places with the initial approximation 3-9. 10

(c) ey 73 i L %1 feem i :

A 47_* e
B AND’———
C ‘

{—o)

AND

}

@) Y el e % &9 7 A A |
(i) A,Baﬁtc%m&ﬁz%ﬁma@mml
(iii) 8-fore farfaree SFgsFA o ST & L o 9w aroft 37 i |
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Consider the logic circuit L :

i
Yo =

Y

A4

AND

/(A’)/ Express Y as a Boolean expression.

(ii)  Write 8-bit special sequences for A, B and C.
‘(6 Find the truth table of L using 8-bit special sequences.

}da/amﬁgamaﬂ%rrul 1 T THAHH 9T 0-Rig O W T m e 1 o

(e)

a’ra%zrcr%lW%ﬁ:mﬁzpqténﬁuumaﬁﬁmrvIﬁOP_raﬂreaaaﬁw%

TfﬁOP, i ﬁﬁw%m%mmémmmaﬁﬁmaﬂtw
ﬁ?%‘}‘EUr sin 0 — 2m cos 0 = I WA :

A simple source of strength m is fixed at the origin O in a uniform
stream of incompressible fluid moving with velocity Uli\ Find out
the velocity potentlal ¢ at any point P of the stream where OP =r and 0
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 0 — 2 m cos 0 = constant.

B @ 1w w3 ot R # Rufy § wr @ sl
THHT TR FEaTe & IR 30H I3 TS U At waer & audh o 2 | afy iy
& gd (Reften) foram Stman 2, 9/ wwae sa w1 @ 5 froem & O% o, @
AT F ¢ T T H00 9, Y NS FT AR S F 77T 2, 39 61 2 fp

(de) 15gcos 6

dt) ~ a(28—15cos0) 8|
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b o heavy solid hemisphere of radius ‘a’ is held at rest with lti
as ' ;

th © vertical and its curved surface in contact with a borizontal plane- I
e hemisphere is released when the plane is rough enough to prevent

slipping, show that the angle 0 that the base makes with the hOl'izontal

; 2
at time t, is such that (@) __ 15gcos® 10
dt a(28—-15cos0)
: 2 2 2 2
Q6. (2) AT ST wiaraor Y%+(x+y)ai;y+x2y; _ 0 @ fafea ww § @A
HITT T g7 e Fifsre |
2 2 8%z
Reduce the partial differential equation ygé+ x+y) 6?: azy i X‘éy’i =0
ox
to canonical form and hence solve it. \ " 20
®) () e =a @@t fig 10-g8% (fre) TEamsll & Temerd qedich I
Sifor, S 5 ges ey v &
1010111011 3R 0100101010
Find the decimal equivalent of the following floating point 10-bit
numbers with 5 bits as fractional part :
1010111011 and 0100101010 8
G (11001.1011);y + (33.24)g + (101101)y FT HEAHT i iR sifam
o it Srew STTan (R Rme) vefd # il
Evaluate (11001.1011);o + (33.24)g + (101101), and convert the
final result in hexadecimal system. 7

o s 9 % S S A B AT Vi Y Th AR R e TR
ﬁﬁ-aﬁm%qwuﬁw%mﬁmvﬁw%ﬂﬁwwm?mmﬂ%
W%mzkm@mmmmiﬁmﬁgmmlw%
eatere Fgr i SeuTo IR I U & 2 e B R

finitely long cylinder of radius ‘a’ placed in a
A

(c)

Suppose that there is an in

uniform stream having velocity -Vi.
what will be its complex velocity potential ? If in addition, a

r of k is produced, find out the stagnation

Then using Milne-Thomson’s circle

theorem,

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

Explain how. 15
KVMS-B-MTC 9
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D }/ mmm(2D2_5DDr+2Dr2)z_24(y x) + sin (y — X)ﬁm
WWD-— D'=5 z = 2(x, ) &

Solve the partial differential equation
(2D? - 5DD’ + 2D'?) 7 = 24 (y — x) + sin (y = X)

15
where D = i,D'E i,z:z(x,y)- v
ox oy

(9/ i ""*%ﬁ‘mﬁ@wmﬂmm I flx) dx T AT TG, STET
0

5
flx) = 0-2 + 25% — 200x2 + 675x° — 900x™ + 400x° ¥ |
08

Evaluate the integral “. f(x) dx,

where f(x) = 0-2 + 25x — 200x2 + 675%° — 900x* + 400x°

by using single application of Simpson’s E rule. K 15
©  2a @ 3T m = H T fae weEE 38, A OA, #1 o T v ffed
Womm@aﬁaélmﬁﬁwm%@ozﬁemmﬁgé
3 gHad OAZ, @ﬁmmmam¢m% | Am SIHH H TH
T B8 W AT (Spel) fhwer @ 3 nmg WM (HIETeH) 3T TTHerh &S a
£ e Tkl TR S FHET O A ISR | zuiize fk g o (Reeem) i ifest &t T,
oT = 2maZ (62 + $2 sin 0) + Am (%2 + x202 + x202 sin? 0) U & ITA 2,
et o i g ) iaTE 2, s e g
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 = %ma2 (é2 + 4.)2 sin0) + Am (x2 + x262 4+ <262 sin29),
where x is the stretched length of the string, and derive the equations of
motion. \/ 20
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PV 1av 1%y
2+_h+~“
or r or I‘2602
ﬁﬂﬁ?ﬁﬁq%mmmm(mn+Br—n)eiin6%,agTA,B,n3ﬁT.%l

VWWHﬁRmOSrSa,OSOS2nﬁWWW%}W
HTAT 7 N 97t -

1) ro O0WVIRfaEare,

(i) r=aWV-= ch cos (nf)
n

U HAT R |

Two-dimensional harmonic equation in plane
takes the form :

polar coordinates (T 0)

2V 1oV 1 8%V
B +——t—=——=0
Deduce that it has solutions of the form (Ar" + Br e

n are constants. Determine V if it satisfies the two-
ation in the region 0 <r <a, 0 <0 <27 and satisfies the

400 where A, B,
dimensional

harmonic equ
conditions :

(1) V remains finite asr — 0,

(i) V=) c,cos(nd) onr=a. 15
n
gTifiyeR AT gHET g—y=1+1, y(1)=1, h=1 (qT-T9) 1 foram AT |
X X

1) y(2)mmmmmﬁ%mma@wﬁﬁtﬁ-@ﬁﬁrmm
#ifere |

Gi)  y(2) 3R y(3) F AT I et 3 fore siferert farfer <hr o shifore |

Consider the initial value problem :

4y _1.Y y(1)=1, h=1(Step-size)

dx X

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

(ii)  Use Euler’s method to find y(2) and y(3). v 15

KVMS-B-MTC .11
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BT a, b 0> a)%ammﬁm@mm@mmgmmm

STttt 2 it 8 of e et e 78 & | et 3 A 1 far o @ gha

o afe

(i) aﬂiﬂﬁmémﬁwﬁaéwaﬁmm%mﬁ?mﬁwaﬁﬁwmﬁ@
TR

(ii) mﬂ%wﬁaﬁvﬂaénnﬁgmmm%mm%mﬁﬁmﬁwﬁ
TETSTar e |

A viscous incompressible fluid is filled between two concentric cylinders
of radius a, b (b > a). The flow is steady and no body forces are taken into
consideration. Discuss and formulate the velocity of the fluid if :

(i)  the inner cylinder is given angular velocity Q while the outer one 18
held at rest;

(ii) the outer cylinder is rotated with angular velocity Q while the
inner one is held at rest. X 20
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