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3 Do any two of the following : 2x4=8

(@) Solve the following inequalities :

gl

12

3x — 4
2_.-

@

(i) In(in(e® — 1)) < 0.
(b) () Thecurvey= X2+ dx is symmetric about the line

x = k. Find k.

+,/x+2

log (1=x) .

(if) Find the domain for fx) =

(¢) Show graphically the regions in the (x, ») plane

represented by the following sets :

|x -1

A% vy ye s >0F

X

B=[(x,y):y_<_21——18x—3x2]

C=AnB.

fretfafa § @ fd @ & SW QT ¢

(a) freafafea amﬁmaﬂ (Inequalities) Eal | It

3x — 4
2

£

12

@

(i) In(n(e* — 1)) <0.
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oo W}=x2+4x,i‘@1x=k%amqmwﬁa
Tk F FE wif
) x % 3 9 W T foR o
Ax) = ‘log (l_x)+,/x+2
frefafen ag=i grr oo & B SmE w1
mﬁmﬁm:

1x -1 s *

©

A={x»: 2

B=[(x,y):y521—18x--3x2]
C=AnNnB

Do any four of the following :
i 4x4=16

(@ Sho i
W that the inverse of the following function exists :
y=abx(a>0,b> 1).
Find the iny i
Inverse function g(x). Find £/(a) without finding
the derivative of g(x). (
(b)  Find the limits

L r 2 A Y »
(1) }TL( ]m,n>0

1-x"

1
@@ lim x; 5
X—)oo
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'k N
Find an equation of the line tangent to the graph

of (x2 + 23 = 8x%? at the point (-1, 1).
Given :
V = nh,
How is t‘he proportional rate of increase in V related
to the proportional rates of increase in » and 4 ?

Assume h and r are functions of time.

Determine whether the following converges or diverges.

If it

@

(n)

@

(i)

converges, find the limit :

e 4|
n=1;

n+l i ¥
W)

Point P moves so that the difference of its distances

from (3, 3) and (-3, —3) is always 6. Fil:ld the equation

that the coordinafes (x, y) of P must satisfy. What
V curve dees it rep_reSent ?

braw the graph of y = ¢! — 4, using the graph

of y-= &

(e ) 2436

ﬁﬂtﬁf@aﬁ@ﬁoﬁwa‘»wﬂf‘w:
(a) mfsqﬁsﬁﬂﬁwﬁgawﬁvr‘amw
(Inverse function) T 3Sifige ?

®)

©

y=ab(@>0,b6>1) -

yfoeiy e g(x) H A FHIC1 o) w7
SEETG] (derivative) 3"3 feu famr g(a) ﬁ Bk
iy |

st 5 3 Hifw

@

(i)

O

)

‘. 2+ 3x"
hm(\n Jm,n>0
X

X—)o0 ] 5
1

lim xx
X—oo

(x2+y2)3—8x2y2%31ﬁ@aﬁﬁg(—1 ) W
T Y w g g Fifora |
ﬁﬂTEW g

V = m2p
V &t S REIIGED gfe w (Proportional rates of

increase);rahﬁm%ﬁﬁm
THR Tt ¥ ? WM T R T
F wom ¥
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X ¥

@ @ Hifsg fa ﬁ""l'rﬂ'f:@'ﬂ SRE L (Sequenlce)v

AR (Convergent) T e (Divergent) |

- ofe 7% AfE ¥, @ TR EEd (Limits) o 6

Hifsa
ik
(i) ; n=1 ;

oo

) n+ "
Gy H™ {m}

(e_)" ) fog P38 ¥R 7 w1 ® 6 3, 3) =

n=1

(«3,~3)@sﬂaﬁ§ﬁﬁ$rwm6am
¥ p & et (Coordir;ates) *, ) BRI =
foru S e S 9@ w9 few
a%ﬁ Frefr w2

(ii) y=ex§awﬁ'@ﬁmﬁy=ex-‘—4m

:-mi'@wa

S | ‘ 2436

4

Do any three of the following : 3x5=15
(@) Find the elasticity of y w.r.t. x :
(D) y = x3 gblrto)

@ y=x+ [

(®) () Verify the quadratic approximation -

=1+ x4 % forx =0
1-x

Determine its accuracy for =0
(#) Show that the equation x> + 3x + | =

0 has exactly

one real root.
(© () Let fbe defined by

2x? =L X0
fx) =

5 -3 x59

Define f(x) as a linear function on [0, 2] so that f

is continuous for all values of x.

(i) Solve for x : 4% _ 41 = 3xHl _ 3x

P.TO.
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(d () Check for differentiability at x = 0 for the function
@) =3x.

(if) . Examine the continuity for :

f(x)='lim , x>0
. oo 14 x"
Plot the graph.

frafafea § ¥ Al @9 & SW dfem
@ y® x H WHE WA (Elasticity) I VT :
T
| G) y=x+ o
® O Freqfifia fe WFHE (Quadratic approxi-
mation) Y TEATTAA (Verify) TSI :

1
1-x

W < 0.1 ksl TS A (accuracy) ot I
Hifg |
Cz) zgiEn & TlE S +3x + 1= 0 1 TH A

= +x+ % x=0%§

(root) % |

a9 2436

© @ [m @ fs 7

9xkiay x <0
fx)=

C|5x? -3, x>2
| TR R ¥ fw) F [0, 2] R T W @
(L;near)W%WﬁQﬁﬂﬁﬁaﬁﬁQﬁﬁ
x ® Wit #F ¥ Fa@ (Continuous) T
Gy x ¥ T R

4 — g1 = gxtl _ 3x

@ @ B fe=3 M xr=0 X G EEagRIEG|

(Differentiability) &7 W9l WHiferq |

W | |
Gy SO =lim ——=, x>0 <1 FEA (Continuity)
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Do any three of the following :

@ O

(i)

(8 ) 2436

The estimated value of a diamo‘nd bought for
investn%ent purposes is :
V. = 250000(1.75) 4V

If the rate of interest under continuous
compounding is 7%, how long should the diamond
be held ?

Consider tyvo cashflows. For cashflow A, you
receive Rs. 10 every year f;)r 5 years with .the first
payment being today. For cashflow B, you receive
Rs. x every year forever with the first payment being
today. What is the value of x in order for

cashflow B to have the same present value as

cashflow A ?

3x5=15

»

©®)

©
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Given a logistic function describing the population growth

over time, ¢ :
K
f) = ———
o 1+ Ae™”
(/). What is the initial population ? At what rate is P(?)

@)

(iii)

@

()

increasing at time ¢ = 0 ?
What habpens to the pépulation over time ?
Find tﬁe point of time when the rate of growth of
population starts declining.

. | B g
Find all points (?c, y) on the graph of . ;c3 +y3=8
where lines tangent to the graph at (x, y) have
slope = — 1.
The function f(x) is everywhere continuous and
differentiable. Prove that if the function f(x) has two A

real roots, then its derivative f’(x) has at least one

root.

PTO;
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(d Find the inverse g(x) of the following function :

2x, ix =0

r@=1,

x>

Also find the domain of the inverse, Show graphically that

f(x) and g(x) are symmetric about the line y = x.

frafafes § @ fegl @9 & S| T ¢

@ O

(i)

frire % va @ TR T T R T TR

(Estimated) T8 V = 250000(1.75) ¥ &1 afg Faq -

=G (Continuously compouﬁded) st 7%
@ 38 &R = Fa a% @ S ARy 2
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A ¥ SR 5 T A 10 T fred
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¥ ¥ ?

Cias ) 2436

b @ ® WY e g F i FE A
wifafeEs Hed

©

@

(@)

)

U

(i)

)=

1+ Ae™"
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(@) W™ ®EH (Inverse function) g(x) 1 Eaa‘? W
H @ FHSC :

2% %<0

r@=1
X, 259

G F TEHA ¥ MU BF ) T o) @
y=x % ufa wafha (Symmetric) g
Do any three of the following : 3x5=15
(@) Consider the function f defined by
fx) %4—x+ log(x — 1), x > 1.
Determine where f is increasing and where fis decreasing.
Does it have any global extreme points ?
(b) Given the function : |

e Scgey |
x’ -4

f(x) =

(7)) Find the asymptotes.
(if) Find the possible local extremes
(#if) Find the intervals of concavity and convei(ity

(v) Draw the graph.

©
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A tour service offers the following rates :
Rs. 1000 per person if 50 people (the minimum number to
book the tour) go on the tour for every additional person,

up to a maximum of 80 people total, everyone's charge

| is reduced by Rs. 10.

It costs 3000 (a fixed cost) plus Rs. 200 per person to

conduct the tour.
How many people does it take to maximize the profit ?

Given a demand curve p = f(x) is convex from below

pe
ie -dx—f>0.

The total revenue‘TR = px is defined in terms of x and

d(TR) )

the marginal revenue MR = e

Show that the MR curve is al;o convex from below if

3 3 d’ 34*
d 14 2ap
7&3—>0 orifzgg<0itis 'dx3,<xdx2'
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et § @ fodl A @ T AR -

@ f&)=4-x+loglx — 1), x > 1 g1 YR wer

®)

©

R foaR HITQI 7 FE TEHA (Increasing) ¥ T
Fa PEHME (Decreasing), T I | T T a?rs‘
ARaF (Global) TH I (Extreme points) & ?
Tor fear ® ':

3x2 -8
x2 -4

f(x) =

0) qft. grve  sEaeatyiar (Asymptotes) FTd
- ifSE

(i) T (Local) St = Tt Fafered =1 of

[ RIS
(iii) e, HE SUA (Convex) & AU Hal eaaaa
(Concave) ®1 |
(v) aaﬁ@éarsm A
% g da1 frefafen @ <@ ©
o so & (A F qH FW BG AW TS
I WS W 1000 TR Ff AR | Tdw Al

¢d7 ) 2436
safiq ¥g (fmad A 80 AN TH) W A

w1 [eF 10 T FH F e s
Wmﬁwmmmmauﬁrwﬁa

200 T el @@ S ¥

@

e o ® aen wA @ @ tfad g ?
ﬁ'qrgaﬂqhaa?p=f(x) = | I (Convex)

HA TE  (Total revenue) TR = px, x % T #

yfraifed @ o diEq TSI (Marginal revenue)

el LB 4
dx

Wﬁmw*ﬁﬁﬂm%ﬂ& %}w

3

o : .
71 afg ;‘?d’, B

x di?

3
dp<

- il

6. Do any two of the following : 2x3=6

(@

At a certain factory, the marginal cost is 3(g — 4)* per
unit when the level of production is g units. By how

much will the total cost increase if the level of production

is raised from 6 units to 10 units ?

P.T.O.
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Find the area of the region enclosed by the graphs of

y=x? and » = 2 — x,

Given the démand and supply functions in a competitive

market :

QY =1200 - 6p, and Q 2p

Find the equilibrium price and quantity in the market. What

is the stability of the adjustment to a disturbance in the

market ?

ﬁﬁ’f%%"ﬁ'{w:

(@

ﬁwﬁmﬁﬁ'wmwwqmﬁ
%?ﬁ%ﬁtrmms(q-zt)mrﬁrsmé@m%l
uﬁwmwaw@@wmmﬁ

‘m:ﬁwmﬁ'ﬁﬁamﬁvﬁw
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y=R2d =2y % sl g wEg 4w

qI%E A i

WLW (Competitive) SR § R 5 gfe

weH = R ¥ . |
Q' =1200 - 6p, T QF =2p.

T TSR H FG H SR (Equilibrium) ﬁaﬁqa

ammamﬁfamwﬁwmm(msmame)'

% YRummEsy wnzhm T TGS (Stability) F7
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