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Question Paper Specific lastructions

Please read each of the followiny instructions carefully before attempting questions :
There are EIGHT quertions dicided in TWO SECTIONS and printed both in HINDI and in
ENGLISH.

Candidate has to attempt FIVE questeons in uil.

Questions no. 1 and 8 are compulsory and out of the remaining, any THREE arv ¢ be attemplisd
chovsing at loart ONE question from cavh gection.

The number of marka carriod by u question { part s indicated against .

Answers must be written in the medinm authorized i the Admission Certificate swhich must b

stated clearly on the cover of this Question-cum-Answer (QCAY Booklet in the apace provided. No
marks will be given for answers wedten i a medium other than the authorized one.

Assume suitable data, if consideced necessary, and indecaty the same clearly.
Unleas and otherwise indicated, symbols and notations carry their vsual standard meanings.
Attempts of quentions shall be counted in sequential order. Uinless struck off, attempt of a question

ahall be counted rven if attempted partly. Any puge or portion of the page loft blank in the
Question-cum-Answer (QCA) Booklct must be clearty struck off.
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SECTION A

QL. o o s $R mn ®1 vF IFE TR G R, F® m 3 0, (m > n) iy
Mtlmﬁccwﬁﬁmwuﬁm.@-mWWQ,

Let G be a finite group of order mn, where m and n are prime numbers

with m > n. Show that G has at most one subgroup of order m. 10
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If w=1£2) isan analytic function of z, then show that

a2 32
[; @2]log|f'(z)|— 10
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Test the convergence of I -f!g—g-i; 10
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If ¢ and v are functions of x and y satisfying Laplace equation, then
show that flz)=p+iq, i= /21 is an analytic function, where
N i g RN 10

4 o & and q 0l+0y'
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@  Refefn s womm e B wm sQ & R e fafu s i
mﬁﬁn z2=X) +2x,

“ﬁ & xl - .‘2 23
2% +x,510
xl, x-z 20
Use two phase method to solve the following lincar programming
problem : 10
Maximize 2z=x,+2x,
subjectto  x;-x,23
2x) +X9 510
X1y X 20
Q2. () WM F nftwm ¥ =w (F@) fagia & I FQA W, A <[, > F
i ) 33 A, 7w =10 -+ 21 ot
Using Cauchy’s gencral principle of convergence, examine the
convergence of the sequence < f, >, where f; = 1 + il—' + % R - —!—’ . 15
! ! n!
(b) Zwige & vk el Iqp Wy aeed sfafe amae R, Afes ww
faqlia smarms s A g R
Show that every homomorphic image of an abelian group is abelian, but
the converse is not necessarily true. 15

wed WA DI FF ge C oz = el 050 < 27, F T a9 39F IN
© Ix j
frrdfts & o ¢ H oy w Free o @ " DemO-i? s Daino

T At o220 1
R, ada2>1 0
Find the function which is analytic inside and on the circle

2 T ;

; @ -DecosO+20” + Dino
: d has the value — — -~ - -

C:2=¢9% 0505 2nan 4 s 200 1

on the circumference of ¢, where a2 > 1. 20
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Q8. (a) WM flz)= ._l—léasﬁaa;am:ﬂﬁm (AT 1 T ImRY |
z(sin nz)(z + E]
T ITH W flz) F svaw ft 30 Hfvre |
> Locate the poles and their order for the function f(z) = ) N
z(sin nz) (z + 5)
Also, find the residue of f{z) at these poles. 15
® I S U, 0<x<1 w frer b, ek vl n W w A
n .1
Sp(x) = —l—log(1+n4x2),xe[0, 11 % gru e mn | gofze f @ wd S
202
n
N RIR R B o e Y, TR S U ), (0, 1 T e
n=1
sl ol @6 2 )
Consider the series i Un(x), 0 < x < 1, the sum of whose first n terms
n=1
is given by S, (x) = 21 -5 log (1 + n%2), x €[0, 1. Show that the given
n
series can be differentiated term-by-term, though i U; {(x), does not
n 1
converge uniformly on 10, 1. 20
© %ﬁ'ziaw:m‘mwagq, Frafefen Wew s wwen 1 g it
mﬁﬁm{ z=4x1+3x.z+x3
a4 {5 x1+2x2+4x3212 2
3)(1 + 2X2 + Xa =8 2.
X1» X2, X3 20 \
Using duality principle, solve the following linear programming
prpblem ; 15
Minimize Z2m4x; + 3% + x4
subject to Xy +2x2 + %2 12
3xl +2X24’x828
x]n X2, xa 2 0
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(@) iRl % 0@ 2 W ageR 3 Z(x] @ fram A | am fife x g afa

Zix) F @& TerEe S R | gafge @ S, Z(x) B @ sy ureTactt & At
s Toreaeh T R

Consider the polynomial ring Z(x] over the ring Z of integers. Let S be an

ideal of Z[x] generated by x. Show that S is prime but not a maximal
ideal of Z[x].

15

® [0, 1) = vhonfim Frafafgs wem £ & e 3Rt qar e fom aoeer T

i ;
(1-x2)V2, zfe x ofig } |

fix) =
(1-x), afe x sfom R |

¥a: <atze i (0, 1) W £ v wnraera 76 R |

Find the upper and lower Riemann integrals for the function f defined
on [0, 1] as follows :

(1-x9)Y2 ifx is rational.
fix)=

(1 - x), if x is irrational.

Hence, show that f is not Riemann integrable on [0, 1). 15

(0 U & & Fiids gaus, sfumi@ A, B it C R gfra swratadi e,
gk, Freamn ol 37¢ 8 Fagw v e ¥ ) il st § W@ e
AftrrfEl % T 6 A (TR wE ) AR A R .

Fraterg
st | feh | et | wowm | e |
oo | et | g |

A 16 24 20
B 10 32 26

C | 10 i 20 46 | 30

a8 Fram (i) o A, N wmiwe @ o @ § e wm R
v g o Fraffea e
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The personnel manager of & company wants to assi

gn officers A, B and C

to the regional offices at Delhi, Mumbai, Kolkata and Chennai. The cost

of relocation (in thousand Rupees) of the threc officers at the four

regional offices are given below :

Find the assignment which minimizes the total cost of relocation and

Office
Officer { Delhi Mumbai | Kolkata | Chennai
A 16 22 24 20
B 10 32 26 16
C 10 20 46 | 30

also determine the minimum cost,.
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SECTION B

Q5. (a) <uige f aR f o g % wafim wAy @ F @A wew B, As
u = flx - kt + iay) + gx - kt —ioy),
22 2 , 2
0121 6_\;___11‘0;,38‘“2 l—k—%
ox oy C at c?

FTEEAR N

Show that if f and g are arbitrary functions of their respective
arguments, then u = fx — kt + ioy) + glx — kt

—iuy), is a solution of
‘32 -)2

(—;«» l:—: 1)5 ,l) \vhorou-—l—k' 10
ox cy~ C= - CZ

(b) A fafk g fffea e adew e 1 5@ A .
2x+3y-2z=5
4x +4y-3z=3

2x -3y +2z2=2
Solve the following system of linear cququom by Gauss-Jordan method : 10
2x+3y-2=5
4x +4y-3z=3
2x -3y +22=2
(© () (8D 3UFF) o afae uftam w9 3 qawetd awged 7t Sfa |
Gi)  (9B2.1A), H1 ZNAAT YAGA T Hifo |
(i) Determine the decimal equivalent in sign magnitude form of
(ii) Determine the decimal equivalent of 19B2.1A), .. 10
@) ZEWA m aw T 2a F UH GG v @d wsk fawd Al do 9w uge
R 3l M ZmmR @ UE At 36 W T BHE GHT B dh el R 3H v
wrd g 7@ @ nf gl e Fifwe
A rough uniform board of mass m and length 2a rests on a smouth
horizontal plane and a8 man of mass M walks on it from one end to the
other. Find the distance covered by the board during this time 0

PHXM-B-MTH 7



(e) Qa; 9313 Eal a" ﬁ“ﬂ ¢.'
0= é(x2 +y2-222)
& g fen man @ 1 wra Y@ 3 A |
The velocity potential © of a flow is given by
o= %(x2 +y2 =222,
Determine the streamlines.
Q6. (a) cuiEe fF ffam Tram wHem

2 ¢
a%(:;,y) + 20N oy (coney20
ox dy

w1 T, IRl gieeg
¥x, 0) = fix), x & (- o, o) & LT TG ¢, y) — 0
g | x| ﬂmaﬂ'{y—)oo,

“L}')=y- I __f(";)d‘f —

T

Show that the solution of the two-dimensional Laplace’s equation
2 2
(x, 3
zszy) i J%’-yl =0, x€(-%,x),y20
subject to the boundary condition
¥x, 0) = Rx), X € (= o0, o),

along with «x, y) - 0 for | x| = <o and y — < can be written in the form

'MX.Y)=! j. —2-%__5'
C Yo+(x-2)

®) T S V= ABC + BE + AB ¥ fory aeT TRy (vl afie)
difue | 7 Fram g
A=10001111, B=00111100, C=11000100
Draw the logical circuit for the Boolean expression
Y = ABC + BC + AB. Also, obtain the output Y (truth table) for the
three input bit sequences :
A=10001111, B=00111100, C=11000100
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(0)

(n)

e fies ¥ 2 v ~l2 =, v sl S gz MO8, #90 5u% a2

o oA A 0 B e A v i, e sl Fifa |
S e fe el o Sy et sty 3 g 4

Find the moment of inertin of o quadrant of an olliptic disk
] V)
"n- " i’g =1, of mass M uboul the line passing through its centre and
n ) '
perpendicalar o e plane, Given that the density at any point is
proportional Lo xy, 15

forvafenian Yo aoq ilian
b2 (bR
(y=d) o i x) 3y .-y,

18 AT g 31T RS, SO 0 < 0, xy S Mg x4y 4 9= 0
X2y yhoﬁ.n” y ﬂ“ts‘l '[‘ﬂ‘ﬂlﬁ |

Hnd tho Intogral surlnee of the following quasi-dinesr equation

15
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Q8. (a)

(b)

W AT foh 3 &

Bix’ —yz)

u(x,y) = (x2 2)1’

wix, y) =0,

3%l B © 3 3, FWH Edey W & fu afa wiwon s age wa
2 139 97 33 Q "ewrd (@iRieR) 2@+ Ay Hifsw |

Let the velocity field
B(x? - y 2) 2Bxy _
x,¥)= 55 WX, y)= ————=, wWix,y)=0
T R ey Yy

satisfy the equations of motion for inviscid incompressible flow, svhere B

is a constant. Determine the pressure associated with this velocity field. 20

)h
iR ATHa arfteor
I CHNPRRYEN
ﬂﬁﬁamﬁmﬁ&ammaﬁﬁqn

Solve the partial differential equation

ay[ - +¢] +2"2'(°4 +¢|

by transtorming it to the canonical form. %

e & e =R & i g w1 IwEm w05 Frafafea SfES d@ k25
913 &1 AR Hifvre

X: 1 2 3 4 5 6

fx): 0 1 8 27 64 125
Using Newton’s forward difference formula for interpolation, estimate 15
the value of 2-5) from the following data :

" 1 2 3 4 6 6

Rx): O 1 8 27 64 126
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"R A fF v oz 3 9 quenw, waE au faie s v 2
&1 gl w2 ) Tuise fx wfrw % ane am e
><.‘)'Jr()'v»zll2 ¥

; — + 2
x% 4 (y-a)® a

log

=C

& E, IR C o R, qa-fag qem woav fag 2, et ufied
S arel @ y W FA R

Suppose an infinite liquid contains two parallel, equal and opposite
rectilinear vortices at a distance 2a. Show that the streamlines relative
to the vortex are given by the equation

2 . _ a2
Iogh 1 (y —a)

where C is a constant, the origin is the middle point of the join, and the
line joining the vortices is the axis of y. 20
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