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Simple calculator is allowed.
There are six questions in all.
All questions are compulsory.
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I (@ If f(x)= Jx and g(x)= \/Et; , find the following functions and their domain :
@ Agk)
(i) Ax) - gx).
| P.TO.
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2
-9
(l) x2_1<0
@) o+ 1> 2 - | 44

(&) A f(x)=x T g(x)= 2 - x, A Ffafea werl & A i@ q
IH W e -

() fe®))

(i) fx) - ().

(@)ﬁwﬁf@amﬁmﬁﬁwaﬁm:

. x2 -9
(l) x2 -1

<0

() I+ 1] > 2.

(g

(«) State which of these are functions giving their domain and range :
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(b) Solve for x :
[5x — §| < 12.

(c) Trace the graph of g(x)=/x —2 from the graph of f(x)= Jx. . 422

(%) FAfafad # 4 wod $AQ €, 61 WH Td IR I@ SifSd

@ y=—\/4—x2

(@) x & T T D .

5x — 8| < 12.

(M fx)=vx F U® F WAV g(x)=x-2 B T H qeIA
HIfSE |
(¢) Find the asymptotes if any :

BUNSTE

oy X 10x
@ x+1

(b) Find:

() lim -
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(¢) Suppose the population P(f) of a species grows exponentially so that :
P(r) = P(0)e”
where P(0) is the initial population, ¢ is the number of years and r is a positivé constant.

(f)  If the population doubles in n years, find n.

t
(ii)y Show that the above function can be written as P(f) = P(0) 2n

(d) Find the 2nd degree Taylor polynomial centered at x = 0O for :

1

S()= = ' 4,443

(%) frefafen TRl @ sedwRiE | 9[ F IR, a9 feme §

@ y-= xe 2%

5x2 — 10x

@ r= x+1

(@)W@a'mﬁwww,wﬁﬁﬁwéz,

fim

(l) r=1 x -1
2 _ 3
(”) Xl_l_)n4 x2 -16




(5) o 7027

(M) A fF T yenfd 1 THEEA P(r) REMIRE €9 W (exponentially) 71 e
% FTER &% W ¥

P() = P(0)e’!

W&l P(0) IRfue U ¥, r IO H WEA ¥ AWM, gAHS feowiw
T ' '

(i) aﬁmnaﬁﬁgﬁémﬁ%aﬁnmmmﬁﬁﬂu

(i) TH qROTE B FEART Hiq gQ evigd foh SwdE e b fe g fern
S R ¥ :

t

PU) = P(0)2n.

1 & fed x = 0 & omquE fgdlta %A TR WiEweA wW

() f(x)= m
W |

(Aga)
(¢) Evaluate the limits :

4

0 lim ,;Il + x

x— 0

(ii) x 1_1_{%_ L;_C—I .
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() Suppose you own an asset whose market price ¢ years from now is given by :
V(t) =10,000¢"" .

If the prevailing rate of interest is 8% compounded continuously, when should the asset

be sold ?
(¢) If the demand curve is :

100
D(p) = m—,

show that the price eldsticity of demand is a constant.

(d) Find the second degree Taylor polynomial of f(x)= Jx at xy = 4. Use it to

approximate ./5 . Calculate the Lagrange Remainder. - 4,4,2,5

(%) frafafe dmslt & qeaws #if@, ok 3 faam €

4

@) lim {l+x

x =0

o hm
(”) x>0 X

(@) A & s g gty §, 9@ aem § qeg ¢ oot 7
V(1) = 10,000V

§ 1 At odOM WA TS AN X 8% ¥ A TW W i e S
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100
D(p) = 'l_)ﬁ'a

W cuiEd fe i w wma ae fer €

() f(x)=x & fa@ x, = 4 & s fgda %A 'Em gf%ed 914
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(@) (i) Show -that the nth derivatives of f(x) = xe™™ with respect to x is

.(—1)” (x — n) e ™

(i)  Find the polynomial with integer coefficients having roots at 3, -5, —1 and passing

through (-2, 15).

: !
(b)) Show that f(x)= [(x - 2)2}3 is continuous at x = 2 but not differentiable

at x = 2.

(¢) Findthe inverse of f{x) = In(2x — 1). Also find g’(0) where g is the inverse of . 4,5,5

(F) () TEATF 1) (x - m) e, fix) = xe F x & WUH » HH Bl TR
T
(ii) WWWH@WWWWH@&—S,—I%HW
(-2, 15) ¥ TERAl ¥ |

P.T.O.
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1

(@)‘c:ﬂfsﬁ & f(x)=[(x—2)2:|§ x =2 W A §, x = 2 W eherd &

% | ; .
(M) fx) = ln(2xv— 1) &1 yiae| . ?ﬁfrﬁ | g(0) T FRA & g, £ H

e & 1

Or
(3rean)
(@) Find the intervals in which the inverse of the function Ax) is defined :
fx) = =x3 + 2x + 1.
Find ¢/(2), where g is the inverse of £

() Given:

Is f continuous at x = 1 ?
Is f differentiable at x = 1 ?

(¢) Ifa >0 is a constant, show that the function f{x) = x3 + ax — 1 has exactly one

real root.

1 :
(d) Find the slope of the tangent to the curve y = _\/;-' where x = a. Find equations of

the tangent lines at the points (1, 1) and (4, 1/2). ‘ 54,23
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() 98 TaUA T HIH &l Hel fx) B WG fx) = -3 + 2 + 1 gRAfda
T AW g(2) I HIA SRl g £ ufoadm ¥

(@) e

L ox =1 W T L0
L x = 1 W TR T 9

(‘T)aﬁ:a>0@ﬁmim%€lmf§ﬁ%Wf(x)=x3+ax—1maﬁ$®
aEdas A § | | |

_(‘a)awy=7l—;ﬁx=awwﬁ°@waamaﬁﬁm | fagsdt (1, 1) @
(4, 12) W o3 @l & i AJd Sy |

Attempt any three :

(¢) (i) For what values of 7 is the sequence {r"} convergent.

: n _
(i) Show that the sequence {;2“‘_1} is decreasing for n > 1.

+

P.T.O.
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(©)
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()  The concentration C of a medicine in the blood stream ¢ hours after it is taken,

s given by :

. &
where a, b(b > a) and K are positive constants. At what time does the largest

concentration occur ? Find the limit of C as t — oo.

.(iiy  Show that the series :

2
n
Z 5n* + 4

n=1
diverges.

Suppose the demand function for a certain commodity is :

P = for 0 <x<b

where a and b are pesitive constants.

(i)  Find the total revenue (= Px) function. Find the intervals where the function is Increasing/

decreasing.
(ii) Graph the total revenue function and the demand function for x > 0.

Find two non-negative numbers whose sum is 9, and the product of one number and

the square of the other number is a maximum. 5.5.5
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foasl 99 & I S | |
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n
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b—x
a

P = OSbeﬁﬁTa_

@l g A b YNeHF TR € )

(/) A 3T (total revenue = Px) eld A w1 9 W A aﬁﬁ?}
T W' e genH ¥/aduE ¥
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Attempt any three :

(¢) Determine where the function :

+

is concave and/or convex. Find the local maxima, minima and inflection points, if any.

Sketch the graph.
(b) ] (1) Find constants A, B and C that guarantee that the function :
f(x)ZAx3+Bx2+C

will have a local extreme at (2, 11) and an inflection point at (1, 5). Sketch the

graph of f.
(@) Find- the point on the parabola y = 2x2' that is closest.to. the point (1, 4).
(¢) Show that the function :
y - i — 2]

is convex from below in the interval (1, 5).
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-(d) A monopolist has the fdllowing cost and demand function :
C(x) = ax® + bx + ¢
P=f-ox -

where C(x) and P and x are total cost, price and quantity respectively and g, b, ¢, o
and P are positive constants. Determine the profit maximizing output. The government

imposes a tax of ¢ per unit. Find the tax rate that will maximize tax revenue. 5,5,5
gl a9 & I Sy .

(F) I &ifa & wo .

e A A/ AT FE 9 ¢ | W 3fess, ffers qen Afq wfed
fag 9 HifSE | Uk FARY

(@) () A FoRiE A, B A9 C TW FRR FER FeE
fix) = Ax3 + Bx2 + C

F1 Wrtg 9@ fag 2, 11) | § d 9fq afwdt o (g, 5) ®
TS OWE TR

(i) TXEEA (parabola) y = 2x2 W 9% foig o wiferd s {5 (1, 4) & Freaw
T

- P.T.O.
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(W)W%W:
_y¥|x—2|
A (1, 5) W A € |
(%) T TR B e W wen Frefaten ¥
Clx) = ax® + bx + ¢
P=P - ox

& Cx), P q91 x HHI: KA AN, AT A SART H A T | a b, -
c,o T B oI feeiw € 1 afueman @Y & ford SRA W ounn @@
Ff | TR (TR TEE F AT N THEAER S A # s
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(a¢) Find the total area between the curve y = 1 — x2 and the x-axis over the interval -

[0, 2].
(M Solve the difference equation :
x,+3x,_; +8=20and x5 = 16.
Comment on the nature of the time path. : 4.4

(F)TH y =1 - x> TG x-314 & HA FI, @A [0, 2] H, HFA §APA T
HIfsd |

(@)ﬁmﬁf&aﬁﬂﬁwaﬁzﬂﬁﬁﬁam‘mgm—waﬁmﬁw
' CAECEE |

x, + 3x, _ | + 8 =0 7" x, = 16.
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Or
(37
(@) () A manufacturer estimates that the marginal revenue of a certain cémmodit_y as :
R'(x) = 240 + 0.1x
when x units are produced. Find the demand function P(x).

(i) Solve:

1 4
d tt+1
— — dt.
dx')l(.t2+1

(h)  Determine the market price P, in any time period, the equilibrium price P, and the stability

of the time path :

Qy = 180 — 0.75P,
Q, = -30 + 03P, _,
| P, = 220. . 5,3
(éﬁ)(i) -@Bﬁmﬁxﬁaﬁ%;ﬁwﬁmﬁﬁwmm

%2
R'(x) = 240 + 0.1x
mvxmﬁwﬁaaﬁw&r% | O ®ed P(x) I Sife |
(i) B HIfSE

441

d t
E{ 12 +1

P.T.O.
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(@)WWW%@WWWWWPt,WWP q
g Uy & fera 99 s .

Qy = 180 — 0.75P,
Q, = -30 + O.3Pt._ 1
P, = 220.
Or
(3t

(¢«) Under what restrictions on ¢ and b will the function :
gx) = aflx) + b
be concave if f(x) is a concave function ?

(b) Show that if f{x) = x*, then £”(0) = 0, but (0, 0) is not an inflection point on the
graph.- 44

(F) o fix) A HA € @ o a0 b W T wfased & o9 wem
g(X)=Gf(X)+b
Faad § 2
(@)zeied f& afq fx) = x4 @ £70) = 0 ® W (0, 0) I uftads fag
TR |
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