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Instructions for Candidates
1.      Write your Roll No.  on the  top  immediately on receipt of this  question paper.

2.      Attempt  any  five  questions.
3.      All parts  within  each question carry six marks,  except where  marks  of a part  are

specified.

4.      Answers may be written either in English 6r Hindi;  but the  same  medium should
b,e  used throughout  the  paper.
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1.     (a)   Use the technique of indirect proof to prove that for two integers x and y:
If xy is even then either x is eve`n, or y is even.     .

22

(b)   Show that a tangent to the curve #a + ya = 1  at the point (xo, yo) can be
-1-1

written as #oT# + yoTy = 1. Use this to show that in the first quadrant the
length of any 'tangent to.this curve is  1.

(c)   The value Of a parcel of land bought for speculation is increasing according

to the formula V = 2000e°.5VE. If the interest rate i§  10 percent, how long

should the parcel be held to maximize present value.
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(ffl) a ipffiT x 3ft{ y ifr te 3TREer 3qqfa ch aq5ha `i5T wh ed gg iie ae
fas rfe xy en a ch " ch x RT a, ar y aF €i

(iF)rfuiaTifa®(xO,yo)TRqffiftFTfax3+y;=iri#0=#+yo=y=ia
RIB.iiniHTH5ar€iEHtFrowhqairfuifrftREfarEqqqqrty¥
ga i]H fl ia5th th FTch ifr ffi 1 ¥i

(IT)  Ham i± te ae TTp rfua vat anTr ch ire v = 2Oooeo.5vi qF i± a]grR
i]gia€iqfaRTtft€{ioHffro¥,chxpfrochctRTREedifritrsH
qTTr tit ire fflqa at* REFIT in?

2.      (a)    Solve the following inequality forx :  Zi±==£Z > o.
#-2

(b)   Approximate the. function I(x) = x]'3 by a Taylor polynomial of degr`ee 2 at
xo = 8. Us'e it to find the approximate value of 9[`3. Find an upper bound for
the error of approximation.

(c)    An auditorium with a s`eating capacity\of 200 is hired to stage a school play.
The ticket price is Rs.  500  for the first  120 tick`ets.  For every`additional

ticket sold, the ticket price is reduced by Rs. 2 for all the tickets sold. How

mai!y tickets shburd be sold to maximiz.e the total ticket sales revenue?

(ffi)  x : =:±=±z > 0 a te ia± fflHRE ch 8a qREi#-2

(RT)   xO = ,8. VI qTa 2 wh ERE qgra E]{T  f(x) = xiJ3 TFan aft HFin qmai xpE5T
wh9iJ3EFTHihaqFTfflaediiiirREiHF±afrd±taifued
th an Eel

(IT)  ¥iF xp ii i]TZE a rfu ti fu 200 an. i} Q5} ift gRET wh enrmT{ qa ia5FT
TR fin TTqT €i i5Swh 120 ian. i* ifu ike ffl qu 500 wh gi EEt} q]a ia;a.

ian Tfa wh ias ifr fan, ian ian TTa HtaH Hfa faq5E en RI 2 wh i=IF;'aFT
a ifflar ¥i i5a ihe ian a ch qT@ er[q qfr erffro ed a itr ian feed.
th fafi ERft an3
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3.     (a)   Evaluate ;Zjqucof(#)  and #Zj¥coJ(#) forf¢) = e==:F`.

(b)Provethatif`a'and`b'arestrictlypositivethentheequation=+±=O

has at least one solution in (1,3)                                                                                I

(c)   If a firm produces output x at a total cost C = ax2 + bx, where a. > 0, find
an expression for the elasticity of total cost with respect to x and comment

on its value.

(H)  f("` = e# g5 ;!jqucof(„ 8ife #zj¥cO/(#) 5T qgivaei

(iF) qR `a' Sire `b' qu: anTRE €. ch Hfro i + = = 0 ffl (1 ,3) ¥ ffl a
RT FT H .a, iaE rmi

(IT)  qfa qas Trf qa and  c = ax2 + bx, R HT3EBE x i5r in wh ¥, iH5To
a > o a, ch x ifr when t5a ffl]Ta th ± ts rfe im ae 6ir ed qFT
TR ian cai

4. (a)Forwhatvaluesofydoesthefollowinglimitexist:*1;mcoy#.Findthelimit

for the values of y, where the limit exists.
RT

(b)   Consider the function f(#) =
x3 if x = 0
x2 i f x >_ 0

.       Is it differentiable everywhere? I§ it twice differentiable ev.erywhere?

(c)    State Jensen's inequality. Use the .inequality to show how the log of the mean
of numbers x„ x2 ,..., xn compares with the mean of.the log of these numbers.

(iF)yi±ia5FqTfiatoia±qfan!iprco#faEFT€ia5T®rfu'fa-
a q€T. y ifr ri i± REr i]Ta rmi

(RI)Tfflf(x)={:23[#=:RiaFTae]iffliHwhianafflq5Trfu€?fflT

qa enfu iHli€ it air  3[-cTt3-tli^ici--€?
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(TT)  ha aft REfin iratiti ga ± ffl wh ed gr Falbe iaT whch.
x],x2,...,xni±qca5Tag]TmaT,=TwhdiE}agrmFi*qTcaiflgrFrSiin
RTim€'

a
#

5.     (a)   Find-.a.ll asymptotes off(#) = ffi..

(b)   Find all the stationary points for the function f (#) =

these points.
#4-0.5#2+1

and classify

(c)   Define global maximum and local maximum points. Are all global extreme
points necessarily local ext.reme points?

(iF) f (#) = 7= a wh ffljdi ch im iREi
(RT) ira /(#) -

qffiF as,
#4-0.5#2+1

i± idr wh ifro. fit aTa ae air gF ia±ch. ch

(Tr)  ch 3ifa Sit trfu 3ike fi=di iri qRrfu iREi fflT enft whir
fflTrfu iaFQ erRI: wh fflTEife ffi=i ¥?

6.     (a)    Solvefor'x:  |±#+4|=|4#-6|.

(P)   Determine the domain, asymptotes, first and second derivatives tp trace the
graph of g(x) = x2e-x.                                                                                                  (12)

Altern:ative  question for  visually  disabled  examinees.

(b)   Determine the domain, range, asymptotes, first and second derivatives of
g(x) = x2e-X and describe where the function is increasing, decreasing, convex,
concave, and points of stationarity and of inflex,ion.                                   (1.2)

(E)x:I:#+4i=i4#-6ichHani

(F)  8(x) = x2e-x i5r H" ed i± itr rfu, fflaRE, 3RE i]qT iEL qqq i]]a
qml                                                                                           (,2 ).

giEETrfde q8quTfen * far -a`d.raedcde- H=+

(RT)  8(x) = x2e-x ffl th, an~, fflidi, q5aT rfu qF{T grF ire ca ch
aaTsoiaTrmTedq?T5T€,q5ffqr15T¥,q5di3aa€,,5ffi3]aaaB8ft{irfu
3it frfu i} fig qrfu a.I                                                                         (i2 )
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