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- There are six questions in all.

All questions are compulsory.

A simple calculator can be used.
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(2) 27

Answer any two of the following : 2x5=10

(A) Determine the domain and range of the following
'inequality :
b . B In[In(e* — 1)] < 0.

(B) Find all x such that :

D r=H-222

=l (x - O.Szj(ll:(l ~x)) ¥, -

(©) Determine the direction of logical conclusion (P = Q

a

or Q = P or P = Q) in case of the following
propositions :
() P :f(x)has a local extremum at x = a, where f"(a)
exists.
- Q : x = a is a stationary point of f(x), i.e.
f(@)=0.
+5)

: x
(i) P : x satisfies the inequality : ((l =3)

=20

Q : x lies in the open interval from 5 to 1.

B)

©

Y = f(x) = In[In(&* - D] <o.
*® q W T T e R fom -
D y=H-2d>2

: (x=0.5) (In(1 - x
@i y= 13 (12 (1-x) Sy

freafafers ot ' TlE® frees (logical

conclusion) (P = Q qr.Q = Por P = Q) & fegn

I Hifew .

@ P:g=amf(x)'em@trmw=ﬁqawﬁ§
(local extremum) & wraf /(a) Taemm £
Q:x=a,f(x)F TF foom ﬁ!ﬁ (stétionary point)
¢, 19l f1a) = 0.

i i (x +5)
O Fix ST 20 e ww b

Q:x-5H 1 T% % G sl # fegm
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(4) 7447
Answer any three of the following : 3x5=15

(A) Draw in the same graph the regions represented by the

following two sets :
S ={(x,y):x*+)* <25}

T = Alx, )0 212}

In each case, plot coordinates of all points where the
graphs intersect each other or intersect the coordinate

axes. Determine if sets S and T are disjoint.

(B) For the function defined as follows :

23, . DSx<2

Plot the function. Verify continuity and differentiability
of the function at x = 2 and x = 4.
(C) Find the asymptotes of the rectangular hyperbola :

(k-2)x+k-4
Y k-6)x+k-3

given that the asymptotes intersect at a point that lies

on the straight line y = 2x — 7.

(3) 7447

(D)  Harish runs a ‘rent a bicycle® kiosk at the university
metro station. He currently charges a price of Rs. 10 per
bicycle at which the average demand is of 100 bicyclés

per day. An industry expert estimates that, each time the
rental price increases by Rs. 5 per bicycle, the average
demand drops by ten bicycles per day. Express thre rental
income as a quadratic function and use the method of
‘completing the squares’ to determine (/) the rental
price that maximises your income from renting bicycles

-and (if) maximum income.

Fresfefem 3 4 foeft d1 % 3w A

@) frafafen & sg=i & gar frefm a5 2 o
@ for i smfan #f

S ={(x, ) :x*+)? <25}
T={(xy:x212}

‘Hﬁmﬁaﬁﬁmwﬁﬁgaﬁ%ﬁi‘?ﬁﬁ
(coordinates) F1 +ft fafem #ifow oM w ¥ .
T T F1 IRBRA (intersect) T3 ¥ 77 IECHIED
HE (coordinate axes) F TRrSdfed w@ ¥ i
FIe % #1 w9==a s 7 T s (disjoint) ¥1
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(6) 7447
TF %o ot T o yer | gfonfsa fen sman

f(x)={Vx, 2sx<4
E+l, x>4

3 smfea ifsw) 39 wem # x = 2 g1
x = 4 T [AAA (continuity) TUT SAHETIA
(differentiability) Sl Teamfaa hiferg |

HAFAFR  AfaRaes (rectangular hyperbola) :

_(k-—2)x+k—4
C(k-6)x+k-3

&1 STAEATRIAT (asymptotes) T Fifor, afx 7w feam
T ® T A smamafyial weet y = 2x - 7 W feom
w fag W wfefa s §)

w91, frafagaes 3 ©vF ® uF ' wnfea e
= &' R ‘aalﬁ %1 anft 7w wfv wfew
10%. o) & o W siga @ wfafem 100 wsfee
# ¥ T @AM fRE w1 e ¥ R

(7) ; . 7447
Wt fF s % wga §, st wim F 10 awfea
fafe 1 fimme st &1 fre @ 99 Al o
T TF SfAEA BEH (quadratic function) B Y F
o FRT T et o e e w2 e
ﬁ(z)mﬁ@aﬁrmmﬁ%ﬁﬁﬁwﬁm
aﬁwﬁmmﬁmﬁ?ﬂm?ﬂ(u)ﬂﬁlﬁqm
H FA

Answer any three of the following : : 3x5=15

(A) A geometric series has its second term a, = —48 and

(B

fifth term a, = 6.
(/) Find the first term and common ratio of the series.
(i)  Find the sum to inﬁnity of the series.

(7if)  Show that the magnitude of the difference between
the sum of first » terms of the series and its sum

to infinity is given by 26 - 7.

Given the following approximation for small values

oF x:

(1 + ax)" = 1 - 24x + 27022,
PTO.
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Where »n is an integer greater than | -
)] Find the ‘values of » and 4.

(i) Use the values of » and a and a suitable value

of x to obtain an approximate value of (0.9985)'6,

Evaluate the following limits :

! | x5+1
0] Y= I1m( J

x—>e| 57 4 x4

(ﬁ) yzxfl—];—m( 8"

Suppose in a given city with » individuals, total market

demand X = Ele X;, where x, is the demand of the
ith consumer. The inverse demand function is given
by x; = f(P), where P is the market price. If half the

consumers with 75% share in total demand, have. price

‘elasticity of demand [E,| = 2 and the remaining have price

elasticity of demand |E,| = 1.5, estimate the price elasticity

of demand of all consumers taken together.

(:9) 7447 -

frafafas # & it @7 & 3w @ .
(A) T iy ’j‘@?’ﬂ (geometric series) 1 TEU g

B)

a, = —48 T rEEl UG 4 = 6 ¥

0 m’j@wmmwwmaﬁm@mmon
ratio) FTd q’ﬁﬁ'ﬁl

(i) TH S F ST TH AT A w o |

(i) TS 56 30 gE@en ® 5aq , 0 B Grea
U S YRl B ATEA B HH SRR F
gftmmr 26 - n §

x % B AHI ¥ ﬁ“"lﬁ‘l’ﬁ@ﬁ wfwe (approxi.mation)

fean B3 T

(1 + ax)” = | - 24x + 27022,

WETn, 19 gl Teh ‘IF[fEF (integer) ?:

6) naaﬁmmaﬂﬁﬁm

(i) naa%mﬁmx%qmw&aﬁmaﬁ
HEgT 9 (0.9985)' 1 Qe T/ (approximate
value) FTd %:Iﬁml

P.T.O.
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ﬁq%rﬁgaﬁlmaﬁa?mamaﬂﬁq-

g 5
& y=lim [" *LJ

vho | 'S5 Ly

7_ NN n2+6
oy ool i

mvﬂﬁq%nwﬁaﬁaﬁ@mﬁaﬁw
WX = ¥, et & sq%ﬁaaraﬂqm%u

Hﬁﬁﬁwonverse)mﬂwx = /(P) &, S p AR
ﬁﬂﬂ%lqﬁmmﬁmﬁﬁmﬁﬂhﬁn%
aiw%,ﬁwhﬁﬂﬂnaﬁalsluz%wﬁw
mﬂwaﬁﬁﬂhﬁﬁnaa’mmzhl.s%,ﬁ
il srdes # A W gdfer e o

(elasticity of demand of all consumers taken together)

I HifSg |

Answer any three of the following : 3x5=15

Graph the following function and verify that it is

one-to-one :

In(x); 0<x<1
f(x)=

(B)

(11) 7447
Find the inverse function S !(x) and identify its domain
and range. Draw f “I(x) in th? same graph and comment
on the nature of symmetry in graphs of £ (x) and f'(x).
Plot the coordinates of all points where the graphs intersect '

the coordinate axes.

The Coconut Farmers’ Association in India esumated
that the value V(#) of coconut produce (m lakh
fupees) increases over time according to the following

function :
V(t) = aln,,l'b.r + c,

where a, b, ¢ > 0, a> e and ¢ is time for coconuts to

ripen.
Assuming that the discount rate is r :

(/)  Find optimal time /* for the producers to pick
coconuts such that the present value of the harvest
is maximized (second order condition for optimum

need not be verified),

(i) .How does a change in discount rate change the
optimal time ¢* of picking the coconuts ?

P10,
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Given the function :

I/x
7 g
(]6)”x ifix 20
f(x)={1+(16)
' 7 if x=0.

Prove that there is a point in the open interval (2, 4) in

which the function f(x) has a value of 1.
If the function :
) = axe®, a>0

has'a local maximum at point (2, 10), then find a and b.

Find the point of inflection of f(x).

frafafes & @ fosl @9 & sm e

(a) Trefafen wem = st TRY 9 gefia Fifsg

f 98 TH-V-TF (one-to-one) T :

In(x); O0<x<l

7()=

s Il R |

B)

(13) | 7447
T ARG (inverse) FEH £-'(x) T HIFAT aeqt
mmaqﬁmaﬁaﬁﬁmﬂ@ﬁﬁw

: T@f‘aa H smfea wifsu T4l f(x) B £ 1(x) SR

ﬁ%(symmetw)ﬁmﬂw_ml
31 fargedi % fadwient =1 fafea #ifse <=l 3 s
frdvis el #1 whedfn =@ §) '
I TRES Foe d 1 e & 5 iR
IR F T (@ T F) vy, I D qg
frefafen wem & sHER e .

V()= amPrre,

Wﬁa,b,c>0,a>eﬁmfmﬁqﬁ3ﬁqﬂﬁﬁw

e TE ¥

I% HAG U fow T2 F W (discount rate) r %

@ mﬁﬁi%mwﬁaﬁaﬁa@mﬁm
TR 9 Hife e fae 3o &7 adme
H&F (present value) 3fUFaq & (TR |

BT
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%’gﬁﬁfﬁﬂm(second order)qﬁwaﬁmﬁﬁ
F F AEVIRT TG ) |

i 'a@aﬁmﬁvﬁaﬁ,m&aﬁaﬁa@%
mw:‘ﬁmgwﬁvﬁaﬁam
? 2

7-(16)"*
f(x)={1+(16)"

iFox # 0;
o) 'ifx=0.

%gmqaaﬁﬁq%q@tama(z,@ﬁwﬁm
ﬁg%mwmf(x)mwm%l

e werT .
Sx) =axe®™ 4>

ol ﬁ% (2, 10) W TH Ty Eﬁ-’c[%(local maximum)

%aﬁa‘db%qﬁ_maﬁﬁmﬂx)aﬂﬁ@ﬁg _

(point of inflection) T HifeTy |

(15) 7447

Answer any two of the following : 2x6=12

(A) * Consider the function FO =27+ 32 - e 4 24,

B)

defined for all x € R.

(N Find the stationary point(s) of y = J(x) and determine
whether each statidnary point is a maximum or

minimum point.

(i) Plot the curve grE i depicting clearly the
stationary points and the extreme values attained

- at these points,

(ifi)  State the set of values of k for which the equation

S(x) = k has three solutions.

Given the function f(x) = gx43 _ 3x' defined over the

interval [, 1] 2

()  Find the global maximum and minimum values of

S&).

(/)  Find the interval(s) in which the function increases

and/or decreases.

PT.0.
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(iif)  Find the interval(s) in which the function is concave

and/or convex.

(©) A function f(x) is knc;wn to be continuous and

differentiable for all x. Find /“(x) where :

f(x) = [;3 (20 =3) (e +1)° (e - 7)] dt.

SN
Oy

Find all stationary points of f(x) and classify each as a

local maximum, a local minimum, or neither.
frorfef 2 fdl @ % S A -
(A) Wt xe R G TR oM £(x) = 26 + 322 _ 120
+ 24 W faur wifSg
@ y=f@® fer fag(sl) 1w Fif aa
e feeR firg ¥ W F fr ae S
(maximum) & A1 TS (minimum) |
(i) mﬂﬁmﬁgﬁmmwmwﬁg@
1 T GY TF p = £ (x) A sfEa wiferg

(i) k® 3T HEI F GeIT wasy fee o

THFE f(x) = £k B AT TA E)

(17) : 7447
B) A [-1, 1] W gfenfig TEH f(x) = 6643 _ 34183

®

0 f() P AR (global) st & =
I Fifeg

) I S F W@ FH fe aw wem
AHHMA (increasing) & A/ AT FAHT

: (decreasing) %l
i) 3T SFATEA F T FC A T7 Fow
ST (concave) & qur/srean I (convex) ¥l

© @Wﬂi)aﬁwﬂﬁwm%ﬁ'%wx
%gﬁaammmﬁw%lf'(x)maﬂﬁqw:

S (x) =‘% | [r3(21 - 3)2 (c +1)° (t - 7)J dt.

O Sy

/@) ® Tt e firgy s T a5 @ v
aﬁwﬁwm,mmﬁﬁawmmﬁﬁaag

P.T.O.
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Answer all the questions : 2x4=8

(A) Find the area of the region bounded vertically by
y=x>and y = 6 + x and bounded horizontally by

x=0and x = 5§, -
(B) Consider thq two-sector :ﬁodel :
Y, =C, +1,
C, = 0.75Y,_ , + 400
I, =200

()  Find the difference equation in Y, generated by this

model.

(i) Solve the difference equation for Y, and determine

whether the solution path of Y, is convergent or

+divergent.
(iitY)y Find the value of C, given that Y -= 4,000.
it g & swm i

(A) TFA F AT T BT My =2 Tdy=6+x
B At qfeifid ud x = 0 U6 x = 5 §R SHHRR
wRdifim ¥ ;

7447

B)

(19) 7447
frefafaa fgaa disa W faar =i .
Y,=C,+1
C,=0.75Y, | + 400

1,=200

() ¥4 Hied g v, ® Sfa R Wi 9|
i '

(i) TW SR TR 1 Y, % '@ Hiforg qu
w1 #ifse & Y, &l ® 99 (solution path)
ST (convergent) & AT ATERT (divergent) |

'(m) c, ® AF §d wifow 4R e fem gem ¥

f& v, = 40001

i 3,200



