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QUESTION PAPER SPECIFIC INSTRUCTIONS

Please read each of the following instructions carefully before attempting questions.

There are EIGHT guestions divided in TWO SECTIONS and printed both in HINDI and in
ENGLISH.

Candidate has to attempt FIVE questions in all,

Questions No. 1 and 5 are compulsory and out of the remaning, any THREE are to be
attempted choosing at least ONE guestion from each Section.

The number of marks carried by a questionfpart 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 2 medium other than the authorized
Dne.

Assume suitable data, if considered mecessary, 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
guestion shall be counted even if attempted partly. Any page of portion of the page left blank
in the Question-cum-Answer Booklet must be clearly struck off.
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1.{a)

1.(b)

1.c)

1.(e)

HUs ‘A’ SECTION A’

w i R deEE s afen uw il wia ® | suie fE R # 9 At vee
R H U TS R
Let # be an integral domain with unit element. Show that any unit in K[x] is a unit

m K. [0

’ H X 2
AT - — < [———dx < a1 fag $ifom |

9 <sinx

[

. N T ¥ 2

Prove the mequality : -;:J' dr < . 10
y % Sinx 0
4]

forg Fifm & w8+ wlx, ) = (v — 1 =32 + 32 FEamr & ol s0d whaE e
Fr 3 "5a fawfs 599 ) =, 2 5 =9 # s Sifam
Prove that the function: w(x, y)={x—1)*=3p?+ 3)? is harmonic and fmd its

harmonic conjugate and the corresponding analytic function f{z) in terms of 2. 10
p(=0) ¥ F& uow wim i, fren for i

by . 1 | 1 ~
(1+a)Y ((2+a) (+a)’
(i) Frtera: sifieerd e (i) w2

iy 10

Find the range of p(=0) for which the series:
l 1 L

- + —iv; @008
(1+a)? (2+a)’ (3+a)”

(1) absolutely convergent and (ii) conditionally convergent. 11

e FU T % 9 180 7 AT 94H, 250 29 WiEhe w7 220 7 9y # |
o =7 umrdl & owEa 30304 % s & fmw @ 1500 v vkt 2 & AR A
TUT 20402 % o A fem w1200 9 Wl @ % AATE d S 9l | O
i -wram awe wem ifi, S aw guie & sfteres g W w %
= fit # fes 27w A & wel Sifgo |

An agricultural firm has 180 tons of nitrogen fertilizer, 250 tons of phosphate and
220 tons of potash. It will be able to sell a mixture of these substances in their
respective ratio 3 :3 : 4 at a profit of Rs. 1500 per ton and a mixture in the ratio
2 :4:2 at a profit of Rs. 1200 per ton. Pose a linear programming problem to show
how many tons of these two mixtures should be prepared to obtain the nmimuln;
profit.
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2.(a)

2(6)

3.(a)

zufEn o6 (R, +) Higgel z = fram o, afdm aa 8 v 99w el gene
F UETRHS HHE § eaRl B ¥ | Tl W R, ITTlEe denEl 1 aeesd &
Z 9l & T § |

show that the quotient group of (IR, +) modulo £ 15 isomorphic to the multiplicative
group of complex numbers on the unit circle in the complex plane. Here IR is the
set of real numbers and £ is the set of integers, 15

Fraferfia Yas wamss awear &t Big M fafa & =90 fifo oo suifee f oven
aftfie seom wa € | @/ 2 =2 wem W wWW T wE Eif
AT T 2 = 3x, + 5x,
a9 & o +2x =8
Iy +2x 212
5x, + 6x, < 60,
IE,I_EEU.

Solve the following linear programming problem by Big M-method and show that
the problem has finite optimal solutions. Also find the value of the objective
function :
Minimize z = 3x; + 51,
subject t0 x; +2x, 28

g +2x, =12

5.I| " ﬁ.r_gﬁflﬂ,

xp, x5 =0, 20

zuizn s ot R & Fam #=0a (a, &) W oiomfte wem 7 o=qe 2, o 92 d9a & |
FETE & T i TR aft fag soe wn R o 7 9, 99 e wea W dee
T ST e '

Show that if a function f defined on an open interval (a, b) of IR is convex, then

[ 1s continuous. Show, by example, if the condition of open interval is dropped, then
the convex function need not be continuous. 15

B (23, 413, %y3)s T UT 4,5 T 3 AN AW WA 13 F O AYSED 13
frefim = €, & s wE ¥ o s sweg = oFm S )
Find all the proper subgroups of the multiplicative group of the field (Z,4, +1, *4),

where +;, and *,; represent addition modulo 13 and multiplication modulo 13
respectively, 20
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3.(b)

3.(c)

4.(a)

4.(b)

mﬁﬂgﬁw%ﬁﬂzﬁﬂ#mwﬁqﬁ}, z;i:: =

= , a=0,
A +a ) da”

Show by applying the residue theorem that _[
0

sitfrRea i & e w0 aaeaa # e sl g9 € 7 93 @kt A W
=it |

2x; — X +3x3+ 2, =0

dx =
[rz+a3“j1 = PREL a=.

15

How many basic solutions are there in the following linearly independent set of
equations 7 Find all of them.

2x; =X + 33+ x4 =6
dxy —2xy —x3 +2xy=10.
A dif f5 R ol Gty denel @ waewa & S R— R UET R ?
@it x,yeR ¥ fo frafafen wdiem aF 8@ €
(i) fix + ) =f(x) + 1)
(i) Slxy) = fix) )
zyfzn fF i vxeRF RO T A AN =0T fly=x T|
Suppose IR be the set of all real numbers and f: R—JR is a function such that the
following equations hold for all x,y€R:
(1) fix +y) =f1x) + f ()
(i) SGx) = fix) f13)
Show that +x € R either fix) =0, or, flx)=x. 20

|
AT ETD) %1 frefig w@ aEl Sie Aft wm Sy s

(i) |z|<1
(i) l<lz|<2
(i) zj=2

15

Thel

Find the Laurent's series which represent the function zl when
(1+2°Kz+2)

(i) |zl<l
(i) l<|z|<2
(i) |z|>2 : 15
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S.(a)

S.(b)

5.¢)

uw Sadt # uig wEEE Oy, Oy, 05, Oy, O 797 917 TR My, My, My, My, Mo % |
uferer wwE, W@ 6 O, wEEE M, (1= 1,2, .., 5) #efE @ ofsem @ g,
& n § | afem vs wiE 2 B o, = Al wife M, =1 9fEem = T o, @
oieEt WAl M, # G F Sl ST el o He! € | SRR AR A G
£ | zem Praem o sEaw T <t emm s Hi |

T
Machine

M, M, My M, M;
0,124 |29 |18 |32 |19
T=EE o2 17 | 26| 34 | 22| 21
Operator O, |27 |16 |28 | 17 | 25
0,|22 (18|28 |30 |24
Og |28 | 16 | 31 | 24 | 27

In a factory there are five operators O, 0, 0, 04 0; and five machines
M, M,, M, M, M;. The operating costs are given when the O, operator operates
the Mj machine (i, j = 1, 2, ..., 5). But there is a restriction that O, cannot be allowed
to operate the third machine M, and O, cannot be allowed to operate the fifth
machine M;. The cost matrix is given above, Find the optimal assignment and the
optimal assignment cost also. 15

@vsg ‘B’ SECTION B’
e ;a2 + Ayt + 422 = 4 F 9 At wf-wEl § g A qawe wee
o R, S xy e o e e 6 |

Find the partial differential equation of the family of all tangent planes to the
ellipsoid : x2 + 4 + 422 = 4, which are not perpendicular to the xy plane. 10

:EE_'Ha-Tmwﬁm—mﬂEﬁ!;x?ﬁHﬁ'%l‘E{tﬂﬂﬁﬁu]=l,ul=?,
wy = 25, wy, =55 TGT us = 105 Fm man 2 |

Using Newton's forward difference formula find the lowest degree polynomial u,
when it is given that u; =1, w; =9, u; =23, ug=155 and u; = 105. 10
UF wEdET e wEE & U S (wew) T D OUEE u=x2+2)2+ 322 |
ve=xly 32 +zx on B el wew w w Frafor fifse @ifs 3 wee
itET F AR W | 0 & mew o s difa |

For an incompressible fluid flow, two components of velocity (u, v, w) are given by
=232+ 2124 322 v=xly—yiz + zx. Determine the third component w 50 that they
satisfy the equation of continuity. Also, find the z-component of acceleration. 10
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S.d)

S.de)

6.(a)

6.(b)

o see & wow B 8 US Wl o wwaw (T sw @) fafim wat (e
#) w s wolt g o W R

frr & 1 fem S womm 8w @ 20 ol # =l v afeee <0 (Rl )
T i |

W (fre) 2 |4 6 | 8 | 10(12 (14 (16| 18 | 20
Time (Minuies)

AR (fefi/a) |10 |18 (25| 2932|2011 | 5| 2|85
Speed (Kmih)

Starting from rest in the beginning, the speed (in Km/h) of a train at different times
(in minutes) is given by the above table :

Using Simpson’s -:}rd rule, find the approximate distance travelled (in Km) in

200 minutes from the beginning. 10
HHIFT : xex— 1 = 0 =1 Tgwre-Taft & gy, cuwea & 4 8l o0k, B e & o,
wred) tenfier fafi

Write down the basic algorthm for solving the equation : xex— 1 =10 by bisection
method, correct to 4 decimal places. 10

Wil AaeRer wHTE

(=260 + (4 ~Xy)q = 9203 - ), T,

ﬁﬁip=§—g,q‘“—'§—3%, I AT B AT R, T S, Twa=y =0 0=
x ¥

# f YA 9 T 98 W W e A |

Find the general solution of the partial differential equation :

(Px—2x%)p + (2 - y)g = 9207 - 17),

where p =E q =E, and find its integral surface that passes through the curve :

ox ' dy

x=Ly=F =], 15
sifafas Hemal & whgel o 9w wwe cws T fafe den ggft #, W@
Hfra |

(i) (111011-101), T ZyH=E TgH H

(ii) (1000111110000-00101100), T gzgemed ggft &
(iii) (C4F2),, =1 gqowmd ugf #
(iv) (418),, &t Teamard wafr 4
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6.(c)

T.da)

7.(b)

Find the equivalent of numbers given in a specified number system to the system
mentioned against them.

(i) (111011-101), to decimal system
(i) (1000111110000-00101100), to hexadecimal system
(i) (C4FZ); to decimal system
(iv) (418);; to binary system 15
T Hfifm R gife-fem s e .
L=4m(ax® + 2biy+ 5" ) - L k(ax® + 2bay + ™),

% grr whhra ® W't a, b, o, m(=0), k(=0) TR € w0 b2 ac S wEm
=i Tafau @ fAem =t we=nfao |

Suppose the Lagrangian of a mechanical system is given by
L=1tmlai® +2bip +ci®) — L k(ax® + 2bxy + ™),

where a, b, ¢, m(=0), k(>0) are constants and b*# ae . Write down the Lagrangian
equations of motion and identify the system. 20

AT e wet
(2D* =300 + ZE'E}E:551':1{2;+}=}+24[y—x]+e]"'+'” T B hHifaD

: d d
gl D=— O —
; , D 3

Solve the partial differential equation :
(2D% =5D0" +2D'% )z = 5sin(2x + y) + 24(y — x) + &>

o o
h De—  Ds—,
where D= P 3 15

feriwt o, b, ¢ @ fwifg afs dewan-a3
J:”ﬂfi*ﬂi[ﬂf(ﬂﬁbf[g]+fffh;'] st & aifrs wre awm 9gat ¥ fom e
B | s wE-Af @ o d wa S |

Find the values of the constants a, b, ¢ such that the quadrature formula

_f:f (x)dx = ﬁ[ﬂf (@) +bf (%J +gf {ﬁ}} is exact for polynomials of as high degree as

possible, and hence find the order of the truncation error. 15
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Tdc)

8.(a)

8.(h)

8.(c)

ft aifrm T =1 efimdifm H = pig, —agf +bgi - ppg; & w1 g
wet o, b EE # | Ml wet w0 oew b @ quizg 6

P2 =Yy _ feuci |
q

The Hamiltonian of a mechanical system is given by,

H= pq —mﬁ +bgs = P, where a, b are the constants, Solve the Hamiltonian

equations and show that FI__;L"?E = ‘constant. 20
|

‘{:ﬁl‘[ o

(@+B)-(B +¢)+b-(F+2) = sEra-sowtm F Freel 1 5@E = F g '
Fifsn | T woaar-anl § geen et warma w1 # ffa |

Simplify the boolean expression :

(a+b)-(b +c)+b-(a@+7) by using the laws of boolean algebra. From its truth table
write it in minterm normal form. 15

e fefifia Frmovare & fm 3 e o= xfy— ot + 4 () —)%) F g fan
2 | x=y Raelt ¥ iy 3 wea @ Frafor A | am-wE g w1 d o
Hfwu sk i Fifw 5 T ¢ TE g wER @ el s ? aE Tw@

For a two-dimensional potential flow, the wvelocity potential is given by
p=xy—xp + %{xj — ). Determine the velocity compenents along the directions

x and y. Also, determine the stream function w and check whether ¢ represents a
possible case of flow or not. 15

g UET Al (TeE) 89 O<asesh, 0s0=2r W § | S 99 -
sradtel & | areafes Remt F wm-wmg A 00 @ fEr T o  wele e R

El?lﬂFszF:msg oK W T o f, vl K e s R awfie # a-Reem
&1 frgfo Hifso |

A thin annulus oceupies the region O<a = r<b, 0= =2x. The faces are insulated.
Along the inner edge the temperature is maintained at 0°, while along the outer edge

the temperature is held at T=K cusg, where K is a constant. Determine the

temperature distribution in the annulus. 20
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