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Questior. Paper Specific Instructions

Please read each of the followang insfructions carefully before attempting questions :
There are EIGHT questions divided in TWO SECTIONS and printed both in HINDI and in
ENGLISH.

Candidate has to attem:pt' EIVE questions in all.

Questions no. 1 and, Sarésompulsory and out of the remaining, any THREE are to be attempted
choosing at least "ONE~puestion from each section.

The number o/ marfscarried 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 an the cover of this Question-cum-Answer (QCA) Booklet in the space provided. No
mar &s will¥e given for answers written in a medium other than the authorized one.

e ———

Assume suitable data, if considered necessary, and indicate the same E.!'éar!:.;.
Unics 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.




TE A :
SECTION A

oA efifoe 6 x; = 2 3 x,, =x, +20, n=1,2,3, .. %8 | 35w f&
maa;ﬂxl,xg,xa,...m?z‘l
Let x;=2 and x,,1 =%, +20,n=1, 2, 3, ... . Show that the sequence

Xy, X3, Xg, ... 18 convergent. 10
Wﬁ _ ' s e
PR & qEEdt R |
\y’-‘@ Let G be a group of order n. Show tha suggrmqb of
; the permutation group S 10
@ m & I [l} E]mﬁmaﬁtﬁqmmmiﬁrﬁm.l

: Find supn_amum nd th@u : An theuinte ﬂl{ﬂ E]. 10
fi s (Gins it (0

(d) %mmﬁﬁﬁﬁmmﬁﬂzlmﬁﬁqﬁiﬁﬁmuw r[ ]ﬁmﬁa
%
fafe 2 | 1
v-m Determine all entire ﬁ.mctiun@ﬂ_n@ a removable singularity

1
ff-=|
0 z] 10

i fafys % seme & 2@
2Xx+ vy %
%1 I=AH WM, T
4x + 3y 12
4x + yeSB
dx—y <8
Xy=20
1A i |
Usmg graphical method, find Lhe maxamum value of
2X +Yy
subject to
4x + Iy <12
dx+y<8
4x-y<8
x,yz0.
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Q2. (a) W difau fa
t

n:u=f x]dx,
L]

W@l [x] T8 =9 gl GE &, 1 x ° S A x F 0 B, F g9 R
(i) FruffE fifse o aafas T=11 +, 981 f3EHa-HT 2 |
(i) fraife Fifae wfi arafas @@ t, F@ f9aq 2 a9l sEseHE T8
2 =)

ol P, Bl 1 = o= : T i | e .
Let \

i
ﬂt}=I hildi,
]

where [x] denotes the largest integer less than or equal to x.
(i) Determine all the real numbers t at which fis diﬂ’érmﬁablm
(ii) Determine all the real numbers t at which _fi_a___mntinunus but not

differentiable. 15
b) ofttE (F) e fafa & sewma % gr-fag Hif i
! x sin mx" , ' '
e = g T
J: a? +x2 2 :

Using contour integral method, prove that

* X sin mx dxaE o-ma 15

J'[I al +x?% b EE

(0 WA e fF B &9 2 sl FX] oft agve, S5 F A wwa XA E W
T g R | AX), gX) ¢ FIX| a9 gX) » 0 % fau, gufze & @

q(X), r(X) &F(X) ? ok fer (o(X)) %1 =16 (g(X) % 9 | Fa & 3
S = q(X) . gX) + n(X).
Lt F be a field and F[X| denote the ring of polynomials over I in a
single variable X. For fiX), g(X) e F[X] with g(X) # 0, show that there
exist q(X), r(X) & FIX] such that degree (r(X)) < degree (gX) and -
T %= 900 500+ 7% 20

Q3. (a) oise o WE By x B, 0@ Ly, @i R |
Show that the groups Z, x Z, and Z are isomorphice. 15
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b) TH AR F f=u+iviEE B D=(ze C: |z| < 1) W & fawifis
T ¢ | zaige fF D% wft fagai w
ot g 2% Fry
2

—_—— == +
P ayz Pe
Let f=u+ iv be an analytic function on the unit disc
D={ze C: |z| <1}. Show that '

o%u v %

s ey - T — e — -

e —=-“=_z+_3_ = = o S
at all points of D. 15
() v fafy % go Frafofea Yes womm woen # ga fifaw .
sftrepafiarn Fifa
z = 3X; + Xy + 4%4
EHCRED
2%, +3x, < 8
2xy + 5Xq < 10
3% +2Xp + 4x4 £ 15
X, Xp, X3 20, L] ]

Solve the following linear pmgramu‘ti;ﬁg problem by simplex method :
Maximize
z = 3x; + 5xy + 4%y

subject to
2x;+3x, <8

2x4 + DXy <10
3x; + 2% % dxy < 15

4. (a) HEASIC €W n2 1% fow, 77 A & 1 wem 1 nal s
i & i f0 = £ | wm i 6 fos e v v e @

%qi%&ﬁnn%%q,r*"*[k] =0,8fk=1,23, .. %fw gwigefEsr o

F TR |
For a funetion f: ¢ — € and n = 1, let '™ denote the n'® derivative of f and

9 = f. Let f be an entire function such that for some n > 1, f™ {k] =0

forallk =1, 2,3, ... . Show that fis a polynomial. -'~'
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(b) Frfafigs sfEes auen & fou, ave 6 wfwa fofu & g, ahis
et GET B WA HifA qur S w Fifag |
T
D; B D; Dy b

Op{4| 7 | 0| 3 |6 |14
W 0, 1| 2 [-3| 3| 8 gfd
T ok __.-03 3. | b L 4 ) - D - aNs c
g 3 —8—1—§—— S\
Hin
Find the initial basic feasible solution of the following tra&pfb}tatiun
problem using ?n;gffs approximation method and find the cost. I15
Destinations
D, D, Dy D, D
O,14| 17 0 | 3| 6414
Origins Oy) 1| 2 |-3| 3 [ &% 9 Supply
Og|3[-1| 4 | @\ |17 )
8 3 8§ 18 8
Dentahd

(¢) WM e B Z_gﬁ_;qmmﬁmmaﬁﬁmﬁmzmmﬁ%i

il
. = 3 -
ziige foh Soit Z X, I 0F FH=E Z X BPT S 100 % ifiafa
_ n=1 n=l
&la, 2\
Let Z x, be a conditionally convergent series of real numbers. Show
‘—w—-——:&il—_ —_—— = — — ———— e ———
that there is a rearrangeme ) xh that
converges m 20
- S
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Write the Boolean expression

wEBR
SECTION B

mIg-AieT fafy & yer gl 6 sren it qn s ¥ s 5@

g({ AR
2 6 6
2 8 6
2 6% 8 ) v
&1 vfdem 7 $ifau |
Explain the main steps of the CGauss-Jordan method and apply this
method to find the inverse 6f the'matrix 10
2 6 6 T8
2 8 8|
2 6 8

;_.Lf‘i&] (x+y+2z)

+ $9% oA &9 i faflgr | wefiem & G w@we 2 Tt Pt

‘33@ Aifiw | fiw T s aa 39% G w9 % fou seme Al e

e —————— e ————— —— —

zly+z)(x+y+2z)
in its simplest form using Boolean postulate rules. Mention _the rules
used during simplification. Verify your result by constructing the truth
table for the given expression and for its simplest form.

10

=



(d) HF xy-89AE [0 q99 9% @ 901 S 369F 9% [ g dEg 8 F R
a1 8 | T R

S+ =flx,y) Vixy eS|
oy*

afe 8 & ya® g (x, y) W £ Fuff@ 2 qw s 6 @ r w0 w fife 2, &
forg i {3 37 el %1 G0 F 1 F ft 7 w = wix, y) THHE 7 R |

If f is prescribed at each poin{(x, y))of S hnd w i préseribed on the

~* boun f n prove that any solution w = w(x, v), sattsfymg
tt__l_l_e_se conditions, i€ unigug. 10

fy :ﬂhﬁﬁ?ﬁ'&dﬁﬂmﬂm ﬁmmm%waﬁmaahﬁ &
a1 =, ﬁﬂﬂmr%%s&ﬁéwm@ M2 inma;rﬁﬁm

ﬁmﬁsmﬁmtsﬁﬁﬁm-prﬂ ﬁm.aﬁpaﬁa%ﬁﬂ
Trsitan i dad gl @ |

Show that the moment of inertia of an elliptic_area of mass M and
N 2y 2
semi-axis a and b’about a semi-diameter of length r is 4— M A . Further,

r2

prove'that the moment of inertia about a tangent is ETM p*, where p is

the perpendicular distance from the centre of the ellipse to the tangent. 10




6. (a) Infirk Esd T

2{pq+yp+q:l+xﬂ+y2=ﬂ
&1 qof Hurha Fd Hifa |

Find a complete integral of the partial differential equation

@jr]}+qx}+x2+y2=ﬂ1 15 !

T L R
mﬁamm% |am1:v,ﬁamﬁ
2
u, = yug + xuy + L ':J"ET" b azu_1+ x(xs Id 1 A%

Feydfrmaosm®, T x+y=12 |
For given equidistant values u_;, uy, u; and u,, a value is interpolated
by Lagrange’s formula. Show that it may be written inthe form

2 2 A
u, = yug + Xu; + 3{33! L, ﬂzu_l+ x{xM N ﬂzuﬂ.

i wherex + y=1¢ v V15

(c) & UHENH B8l AB, AC #I, SEHURIF F gHHA m T4 A= 2a #, WG9
Al # AW Fe & WA A TR a1 3 &fes guaa v afowm # )
T, wHaa | e da wia 0x Oy % v 1 98 %1 75H 3 fag (g, ) W
2 a9 B8 Ox & WY 0 + g w1 7t € | fag Hifaw & 53 6 ofea o=

[E_, +“J -r-[;+sm 41] - 92+[%+m52¢-]32 |52:|%i
iy i dHeh Tt nfa & @ wiEwen W oo difse, 9w X v

afeq v awh @@ sl & maam, A fag o frm w5 )

Tiwg uniform rods AB, AC, each of mass m and length 2a, are smoothly
hinged together at A and move on a horizontal plane. At time t, the mass
¢entre of the rods is at the point (£, n) referred to fixed perpendicular
v —axes Ox, Oy in the plane-and the rods make angles 6+ ¢ with Ox.- Prove
- that the kinetic energy of the system is

m[E2 + 1'-|2+[é+5i:12 ¢]a2 H2 +[%+m52 ¢-]a2 qﬁ“!]

Also derive Lagrange's equations of motion for the system if an external
force with components [X, Y] along the axes acts at A. 20
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Q7. (a) HHEFW
2 2 2 2 2
ax &x dy oyt x & y dy
% fafea =9 ¥ gurdia Fifdw i saua w9 @ 7@ Fifaw |
Reduce the equation
2 2 2 2 =
yia—;—zm’;;+x25—:=f_$+i%
X
- ? . ‘l_:.'!'f el }r = ~ ,:“
to canonical form and hence solve it. > N 15
(b) A

b
3h
I rdx=E (Yo +¥o) +3 (¥ +¥a + ¥y + Y5+ .. + ¥ 1)

2]
+2(y3+¥g+.CHyp 3l

# =gea i | 7= 0 T FE wfeey R 2 38 wd @ faflee | fem &
gﬁﬁn%mﬁﬁzﬁqﬁéﬂw%?

Derive the formula

' b 3h ! 4 .
.[ Yd“i l(yp + ¥p) + 3 (e Vp + ¥4 + V5 + o # ¥y )

+2(yg+yg+ .-+ ¥, 9l
Is there any restriction on n ? State that condition. What is the error

bound in the case of Simpson’s g rule ? 20

(¢) U "HT § U YearhR A 4 & fomd il & =m D aw d #, A
4 e i@ walz vawm v v & Tmaan @ aw 3z g 9 fe afa
pafiad] &, w3l & sl @ @ 2, @ fag Hifs fF

w’D? 2 v2eK
R
&l K 9ea g fawfom e & aw smfadf 2

A stream is rushing from a boiler through a conical pipe, the diameters

&~ of the ends of which are D and d. If V and v be the corresponding—— —
velocities of the stream and if the motion is assumed to be steady and
diverging from the vertex of the cone, then prove that

B D? ol - V22K

vV 42
where K is the pressure divided by the density and is constant. 15
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@ (a)” fem zan & wwfardta @ wfisro,

y(0,t) =0, yil,t)=0 ot t &% fou

AT [@] =0, y(x,0)=asin>, O<x<l,a>0
E‘l’. t=ﬂ !

=+ @9 it 7= Frefom |

Given the one-dimensional wave equation

v
ﬂ_y:cglai't}ﬂ ] i
[ 9

2

where ¢” = = , T is the constant tension in the string and m is the mass

m
per unit length of the string.

(i) Find the appropriate solution of the above wave equation.

(ii) Find also'thé solution under the conditions
yi0, 4% ﬂ. yil,t)=0 forallt

Aand [%] =1, y{x,m=asin?T O<x<l a>0. 20
t =1

Sy ffr s o v e S v i ot R R R
faweran it feafaai = avfa Hifse |

Write an algorithm in the form of a flow chart for Newton-Raphson
method. Describe the cases of failure of this method. 15
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o 3 (x, y, 2) g W smwdies o @ am
[aﬂ - hz_rg],#=x2+y2+zz

y* o 3P r’

¥ w1 = 3, @t fag Hifw 5 za ofd goE @ qw an fava iailam
i, arodE & ot faton Hifso | i

.2 Mthe velocity of an incompressible fluid at the point (x, y, z) isgiven by 1\ )

3xz 3yz 3z2 —_— 222 yg g
o 15 L =X°4+ v +2°

[r"=l rd rd
then prove that the liquid motion is possible and that the-velocity

potential is 13 . Further, determine the streamlines. 15
r
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