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o " 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. o i =, _
Candidate has to attempt FIVE questions in all.

Question Nos. 1 and 5 are compulsory and out of the rcméining,
‘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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@IS ‘A’ SECTION ‘A’

1) '
:;:?qﬁlﬁﬁﬁmﬁs;az?wamwhﬁwmmgqéﬁ@gma{aﬁrea?ﬁ%w%l
iy Ssaﬂzgﬁgﬂﬂwﬁm%aﬁlﬁ?ﬁaﬁéﬁmmﬁmﬂﬁ%l - -
e and it ‘
3 Z3 be permutation group on 3 symbols and group of residue classes

module 3 respectivel Si . :
trivial i n}; 1ow that there is no homomorphism of S, in Zy except the
' - 10

g ) 'WWRWWW%W & & oI
ﬁ) g@m%wmpm%am;gﬂa;ﬁﬁm_gmm%l’

Let R incipal i ]
oyl n.l;ec a alpr.mclpal ideal d_.omam. Show that every ideal of a quotient ring of
Is princip ldcal and R/P is a pr_incip_al_ ideal domain for a prime ideal P o%‘R

1) fag Aifg 5 sﬁ'“_' e %, B B TR . |
]a,m —_a,,lsalan '-_an_ll, G’l%ffﬂ?,()<q<l_ﬂ3f s EIEINED FeEATsii n=2 % fog e

A AT HGRA (a), FRM-ogFT BT R

_I_’rqve mat the sequence (a,) satisfying the condition
, a,,f, .—-t_z,,]E c;[ a, -='an__1],' O<a<_1 for all natural numbers n%Z, isa Cauchy séqucnce )

TN L0 | 10

L.(d) &= fc(22+32)dz 1, (2,0) §(0,2) 95 9% C & Wﬁ? ITE &l W C 99
|z[=2 %, AW faamfor | 4 ""% 33*‘*{1‘? .
Evaluate the integral fc(zz ?3:)32_ counterclockwise from (2, 0) to (0, 2) along the

curve C, where C is the circle |z|=2. | | 10

1.(e) -q\.ﬁ‘r.qrr.ﬁ.%Wﬁﬁmﬁmﬁqﬁaﬁmm—rﬁ%gqﬁ-m%%m
- T # g WG § | TAF gH il A 17 §e R | 9 B o F omEr

q¢ fit TS (FA W) avEew |@edt
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2.(b)

2.(c)

3.(a)

3.(b) |

programming problem in standard form that decides

e maintenance -_ =
_ : se
0 meet the Curta ction has purchased sufficient number of curtain cloth pieces

In requj : o
The Tequirement quirement of its building. The length of each piece is 17 feet. -

according to curtain length is as follows -

Curtain Iengg'th (in feety  Number required

700
?} 400
_ 300

ok 'at decides the number of pieces cut in
otal trim loss is minimum. Also give a basic feasible

| | | 10
maﬁfﬁq G, nvaq@aa'emuﬁ&a aa?rqzﬂg_% | 7= forg At fs G % ¢(n) m'
& (SRl R ¢ AR §-hert #) | . @ -

Let G be a finite cyclic group of order 7. The prove that G has ¢(n) generators
(where ¢ is Euler’s ¢-function). -~ . s 15

g PR e T 1(x) = sin 2 SRR [0, oof TR T S T X |

different ways so that the
solution to it. :

Prove that the function f(x) =sinx? is. not uniformly continuous on the interval

[0, oof. - $ « 5 . _ R &

o . |
Tl AR H ST 9K, wmj.%da & HH Fd HIT |
RS ' W _ . 3+2sinf e
| . o
: _ _ 2
Using cbntour_ inte_’gtﬁtion, 'eval'uléte the integral de& : 20
' ' 0 - .
A ARG R,p(>0)'aﬁm=|wa;rqmt&ﬁa' &7 ® | quisY f5 fla) = @7, VaeR TRT

i TRRET £; RoR T TR R | |

'Let R be a finite field of characteristic p(>0). Show that the mapping f: R—>l}§
defined by fla) = a?, ¥YaeR is an isomorphism. ' '
wtn fify ¥ g Frafifas W Ao @@ B g H:
gt R 2 = — 6x) — 25— Sxy -
— 4x, + 4x, + 10x; < 46
le +2x2.—4x3-‘<..37
22,521,323 - |
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Solve the linear : ;. '
NS za—r g;?{g_razn;;nl_nixproblem using simplex method :
subject to o SEE. W % 5314 :
~ Ax) +4x, + 10x, < 46
2x) + 2%, — 4x, < 37
122,521, %23 -

I . 3 3
. g V] PR
,3}% A u=tan™ 2 s XY
xX—y o
T Tz fop x2 0% S Y '
> t2xy +y ——_ayz = (1~—4Sin2u) sin 2u

dx ox ay
-1 x3 +y3 Sy

xi= Y
2 N2

then show that xzi;_th 0"u +y2_Qz_u

A : ;B Ox dy | ayz.

4.(a) afe v(r, 9) =(r"-%) éiﬁ@,_ r#0, iy
a9 oyt s f2) = u(r, 0) + iv(r, '9) T i | |
If v(r, 9):'_("-'-% sinBI,. };¢O; s : : |

- Ifu=tan s X#EY.

= (1 -4 sin’u) sin 2y 20

. then find an'a_nalyﬁc function f(z) = u(r, 0) + fv(r, 0) 15
| _ | i sin?x i Ay |
/4«4 aaﬁsq-ﬁé fmdx: Tlog.(1+42)
3 'silllzx- | 1: ' ..
Show that fmdx; E-log’;(lfﬁ) ' ' 15

| 0. - Sy w -
/./(c) A R afirme fift & freffes TRae e @ SR ke @
I I | 30 & 1 TN IR GHEAT Sl IEAH B T IRAeT A T R |
Destinations | =i

D, D, D, D,
(107 [0 20 |1.1_15]

qrIdr _
Availability -

10 [14 |16 |18 IOJ :

. S [12] 8] [9] 20
Sources .S : 25
S,

[ %]
=

-/

5/ 201 15| 10
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5.(a)

Find the initial hac: : )
: ¢ Initial basic feasible solution of the following transportation problem by

Vogel’s approximati
: mation method and use it to fj i i
transportation cost of thie Brotlem. . ind the optimal solution and tgg

2TV +xg(y) ¥ ARsw v Jx) T g(y) o1 e == Wﬁﬁﬁ
SCE
T T TR Wy (Srefachra, SRl a1 ) x>0, y>0

Form a partial differential equation by eliminating the arbitrary functions f(x) and
g(y) fromz =y f(x) + x g(y) and_specify. its nature (elliptic, hyperbolic or parabolic)

in the region x>0, y>0. _ 10

gz & wwfawor : f(x) = cqs-ﬂxsjﬂ +0-148x - 0-9062 = 0

P TF T T (-1, 0) 3 70 T W (0, 1) # ¥ | oomens T & AT
ﬁﬁ.ﬁ@W%IWWWHﬁ._WWI .

(x+1)

Show that the eq_uatioh : f(x) =cos +0-148x — 0-9062=0

has one root in the interval (-1, 0) and one in (0, 1). Calculate the negative root

5.(c)

5.(d)

correct to four decimal places using Newton-Raphson method. | 10
A WG g(w, x, , 2) = (Wt x4 Y)(x+F+2)(w+5) T Tha-ww 2 |
gw,x,y,z) & IRTHS TEHA EET (ma:f‘_a-qj AHd W) T fifsg )
gw, x,y,z) H I-951 (A0 @) F W F &9 it =k i |

Let g(w, x, y,z)=(w+x+y)(x+ y+z)(w+¥) be a Boolean function. Obtain the |

conjunctive normal form for g(w, x, y, z). Also express g(w, x, y, z) as a product
| : o 10

of maxterms.

A e FHIET
(D?-2D?D’ - DD"? +2D")z = ***” +sin(x - 2y);

@ B HI |

Solve the pé_rtial differential eqi;atio_n :
(D?-2D?D’ - DD'* +2D")z =€*** +5in(x-2y);

_90. -D'E—a- B | | C o, . a D
S ox’ ~dy |
5 URC-B-MTH
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'ﬁaﬁﬁm%ﬁ‘gammAchsﬁ:aﬁﬁA%@waﬁwﬁ%tﬂm

S.(e)

URC-B-MTH

R WWMWEﬁHE%WﬁayWQT Bac%mwg{%ﬂﬁa@taﬁr
| T R

F WO e aﬂﬂgf
(ﬁ2+ﬁy+y)

Prove that the moment of inertia of a triangular lamina 4BC about any axis through
A in its plane is ' B |

_ —(ﬁ2 + By +72)
where M is the mass of the lamina and B, v are respectively the length of
perpendiculars from B and C on the axis. ' 10

=)y -§=~+(y x)x -a——(x +y%)z
oy

_'_SFW Xz=a, y= Oﬁmwmﬁﬁwgﬁaﬁmﬁﬁm

Find the mtcgral surface of the partial dlfferentlal equatlon

-2 o E o (2 442
ox ay

that_contams the curve: xz=a ,_y=0 on it. . 15

wftar forem 4x+y+2z—'4
Ix+ 8y +z=1T
x+y+3z=3

%w%mmﬁmgﬁmﬁ&mﬁﬁrﬁmﬁaaﬁﬁqwmﬁm

I'IX(O)—OQWW%WWWIW(W%)HﬁW
ﬁtgﬂrmﬁza‘tﬂgﬂmiﬁﬁml | |

For the solution of the system ‘of equations : 4x + y+2z=4
- ' Ix+S5y+z=17
' T x+y+3z=3
set up the Gauss—Scndel iterative scheme and iterate three times starting with the

initial vector X = 0. Also ﬁnd the exact solutions and compare with the iterated
15

solutions.
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Sy | | )
& I e
o T =TT I T H il *
%%Wﬁlﬁa%lmﬁ_—kr SRl W k IR P, %%q?{ﬂm%lia

By writing g
0
L Cfnstr:::: :jhe Hamiltonian, find the equations of motion of a particle of
R is a constant, e’n 'o move on the surface of a cylinder defined by x2 +? = R?,
and proportional tC:eﬁF"H'l(IICIc is subject to a force directed towards the origin
1€ distance r of the particle fr
om
==#7 kisa o, the origin given ‘:3(;

- 7.(a) afﬁﬁﬁaaaarawﬁmm
2=3(P* +¢*) + (P~ x)(g - y); p_gz,q=5_
X :
mmmﬁﬁr&sﬁ%x-aa%w-@ﬁ

Find the solution of the partial differential equation :

z=1(p? g )+ (p-x)g-y); p~—a—,qe_-' v oE
ax ; ay

which passes through the x-axis. nf ' 15

7.(b) é‘arama%ﬁq
J.f( )—— —alf(0)+a2f( )+a3f(1)
mwgﬁmﬁﬁqﬁaﬁwmm%a@a%%ﬂw(ﬁ@a
3t&) T | a:ram:hﬂ Em(aamaa%a?ﬁawﬁama@)
e fﬁ o

& ] |
frg i1 ) Telegrem
Find a quadrature formula _ " : @ M%:C MIQH"J

If( )‘J——-alf(o)'*'azf( )+0~'3f(1)

whlch is exact for polynomials of highest p0551ble degree. Then use the formula to |

J‘ 20
evaluate
\/x -

ﬁﬁﬁqﬁwm'ﬂﬁﬂﬁw O(x,y) = +x =y mﬁmw%isﬂm

& URI-%ed @ Hie | a’
A velocity potential in a two-dimensional fluid flow is given by
¢(x,y) ='xy+x2 — y2. Find the stream. function for this flow.

(correct up to three decimal places).

7.(c)
15
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8.(b)

8.0

URC-B-MTH

x‘}’mﬁ”.@‘é%ﬁ‘aﬁraﬂaﬂwﬁm%%ﬁﬁ@xww:,aﬁﬁ
ﬁmﬁw%%ﬁ'ﬁ%aﬁ,mﬁwmyaﬁmaﬁrﬁml- -
S0 Y e s = & T
H TS s iy wehy
One end of a tightly stretched flexible thin string of length / is ﬁxed at the'origi.n

and the other at x =1 It is plucked at x = 3 50 that it -assumes initially the shape of
a triangle of height 4 in the *-y plane. Find the displacement y at any distance x and

at any time ¢ after the stn'ng is released .f'r'_om rest. Take, nodaonbl \ension . 3
& mass per unit length

| 0 LR g 20
ﬁr_g"éiﬁ Xo, Xot& TAT x,. & @M Fﬁ?leﬁlﬁ R - A9 9 I W TR |
TEII limit £ >0 R Fafefen wary @1 e Hift - |

)= LoD+ =230 - mx)y=n) L (e x)?
f( )- I 0 0 1 ’ 0 :
X (% "-’fo)z S (x)+ &~ f.(x0)+ (i —x0) f(x)+E(x)

Tl T E(x) = h(x-20)2 (6= f(€) Ao 2 o

- O (x, xpte, x;) <& < F=aa@H (x,, x,+, x)

Write the three point Lagrangian interpolating polynomial relative to the points
Xp> Xot € and x;. Then by taking the limit £—0, establish the relation

i = X)X =2 (X =x)(xX =x%) ., o (x=xp) '
£ = D0 22%) iy o) =) oy )
(x —xp) , '. _ _(xl-—xo) - . (X1 —xp)

where E (x)=2(x- x0)? (x—x, )f ”(6)

is the error function and min.(xy, Xo+€, x;) < & < max.(xy, xy+€, x;) 15

" 5 TR 2. e, Rl (1. 0) 0 & e 5 9 24y Pt

st firg 3y F WK A y F TR € |
bl - % arel-placed at the points (+a, 0). Show that at any point

on the circle x*+y*=d% the velocity _is_parallel-fo the y-axis and is inversell?jf

proportional to y.
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