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1. Answer any two of the following : ' C 2x4=8

(a) vFind a, b and ¢ if y = 0 is tangent to fix) = ax® + bx + catx=4and fx) passes

through (0, 32)
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(b) Find all x that satisfy the follQWing inequalities : {

3x+1
2

<1

()

(@) x*+1 " x*-1"

() Show graphically the'region represented by the following set :
S = {0, » | xy =28 and y > x2}
frefafen sedi & 4 7 & & sw G

(A)a, bda c@qﬂquﬁ‘{y—O x—4‘3le(x)—ax2+bx+cE|ﬁ .
Ws‘f%@%amf(x)(on)ﬁw%l |

(a)xaﬁéwﬁmmmﬁ@ﬁﬁﬂﬁf@awﬁmﬁﬁwm
T '

' 3x+1 <1
() 9
W Za3” x* -1

(¥) Y@t & wemm ¥ Frefafer w9 g ARl & 9 Ty

S={(x,y)|xy28?‘[9ﬂy2x2}




e

(3)

Answer any four of the following :

(a) Compute the following limits :

7667

4x4=16

(h)

(i) - lim

1_1
x—>0" ._x x2 '

F inci the values of x (if any) at which fis not continuous and determine whether each
such discontinuity is removable.
2
x° -4
xX) = 547———
f(%) ¥+ x -2
(¢) Find the equations of two lines through the origin that are tangent to the curve :
X2 —dx+ 2 +3=0
. ) A 4
(d) Find all the asymptotes of the followingA function :
26 - 3x + 4
x) = - .
Fx) = 223
(¢) Examine the convergence of the following series :

| (i) i(};j

0

n=1\ 1

n

n=1

P.T.O.
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Fretfafed g 4 @ fovdl 9R & s S .
(=) Fretfafag dmei = T Fif

x-9

® 131%[\/}—3)

.. (1 1
(if) hm(— ——;j.

x=0"\ x X

() x & 4 f 99 9@ S (Ffe W@ FE 99 € @) 9 | f g
(Continuous)v & ¥ dum frulffa wifsR & = B:I'a@l I OCT amaam EETQ
W A ¥ ? '

x2 - 4

f(¥) = 5——. | |
() qE-fig ¥ T AR A e § w9 A S

- d4x 2 +3=0% W E (aaﬁsa;awﬁwﬁ%@r@%) |
(7) fr=fafaa wew =1 asf mwﬁ)ﬁ (asymptotes) 1 S HIFSY

F() = 2x2° - 3x + 4.

2
X

(7) freAfafaa Al &t A (Convergence) &1 St &S

@

51
v 52
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Answer any three of the following : _ . ' . 3x5=15

(¢) Prove that if ¢ and b are strictly positive then the equation :

has at least one solution in the interval 1, 3).

(b) Find an approximate value for (7)1/3' by using binomial expansioﬁ for (1 + x)™.

(Take n = 2).
(&) Shéw that there is at least one point in the interval [2, 4] where :

j(x) = (x - 2) x -3 @x -4

has a horizontal tan‘gent. |
(d) Do the following functions have an inverse ? Give reasons for your answer :

) A0 = 87 + 455 + 953 + 21x

(i) fix) = 10 - 22,

Frfefom § & frel 99 @ I A
'(a)m@ﬁm%qﬁ:aabnmz_w%‘ﬁrmm:

P.T.O.
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@) (1 + & e fowR ® wEa 9 (7)1/3 w1 gf-he A (Aéproximate
| Value) T FRA 1 (n = 2 ¥ 1) .‘ |
(%) aeis 6 sioue [2, 4) § B9 A A wH fag A % for W
| D E - h) |
! TIYRWT (Tangent) &S (Horizontal) T |

(8) = friwfcd&eld ol % Fide™ Wwe § 2 d9d S & fad wRwm
: : : - .
() fx) = 8x7 + 4x5 + 9x3 + 21x

@) fx) = 10 — x2.
Answer any tWo.of the following : : : - 2x5=10 .

(@) (i) Given that an economy’s income, consumption'and population grthh rates are
5%, — 0.5% and 1.5% respectively, when income Y = Rs. 10,000 éror,es and
.consumption C = Rs. 8,000 crores, find the rate of growth of per 'éapit‘a savings,
where total savings S =Y — C and population P = 10,00,000. Per capita savings

PCS = total savings S/total population P.
(i) If elasticity of fx) and g(x) with respect to x are denoted by Ef and Eg

respectively, find the expression for elasticity of 4(x) = Ax)8®), in terms

of Ef and Eg.




(b)

(©)

( 7)) : : 7667
A new electronic gadget is introduced in the market and ¢ months later, its unit price

is p(¢) thousand rupees, where :

p(t) = [M] + 6

t +1

0] -For what values of ¢ is the price increasing ? When is it decreasipg ? -
(ii) What is maximum price of the gadget ?

(iii) When is the price decreasing most rapidly ?

(ivy What happens to the price in the long run as ¢ tends fo oo ?

A wine dealer inherits a case of fine wine (with zero acquisition cost) whose value at
any given time is giv;en by :
V() = ae, witho > 0
()  Show that the value of the case of wine grows over time.
(1) Sho§v that even though the rate of growth of the value of wine (r,) is positive,
it deciinés over time.

(#ii) If there are no storage costs, calculate the time * when wine should be sold in
order to maximize profits (Profits = Value of the case of wine — Costs). Assume

a continuous discount rate = 10% and o. = 1,000.

(iv) If the current cost of storing the case of wine until * is Rs. 10,000, would it
be worthwhile to hold the case until #* ?

P.T.O.
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frffea 4 & fosl & & SW difsa .

(30) () TH arforeen & emE, UM qr SwEEw w1 gfs ¥ e

%, — 0.5% T 1.5% ¥ | Whi oafH s @ 9hg <X B TR

SE S Y = 10,000 HAIg T, UM C = 8,000 FAIg T; He

S=Y—CHWW@TP=10,00,000@ | gfq =afeq o=@ PCS =

el 9d (S)/RA SHEE (P) | .

(n‘j IR Ax) T g(x) B x H IO cfhuﬁqow:-Ej;a Eg@ﬁﬁﬁam'
am%,ﬁrh(x)=ﬂx)g(x)aﬁ?ha%§}3fa Egéq’ﬁﬁ'aiwaﬁ

. : _ |
(a)@wmwwﬁmwaﬂhﬂﬁmww_'

a0 oo o) < | D 6y

) t%%ﬁ%fmﬁmaﬁnﬁ%laﬁm.w%?
(i) ITHE F sfymdn wHd @ T 2
(iii)mﬂa@ﬁ@mﬁﬂ.?ﬁ%?v

(v) AR F T 0, 0 H SR VI A ¥ T AW B o q 2
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(@) T F S ) e d o T W e e ¥ (af
ﬁ'msﬁ%ﬁwq\wﬁmﬁa@wmﬁmm%u
V(t) = e, witha » 0 | |
0 wﬁgﬁﬁw%%@ﬁww%wam%u
(ii)mfsﬁ%mwa%qwﬁﬁa@m%,qgm
& wy frdt § !
(i) w' HE o+ &Y MO st S %ﬂ‘q #1 srfuwan FW 2
wﬁﬁmw@,qﬁwmﬂﬁall(wx=w-
& fes o1 g9 - API) |méﬁﬁrqf$ﬁaa§§aat(continuous.
Discount rate) = 10% a9 o = 1,000 & |
(z'v)aﬁt*ﬁwiﬁﬁw.mwﬁamwﬁ-lo,oooa

TA R W e 1 o+ 9F T@W WY B ?
Answer any three of the following : , , 3x6=18

" (a) Find the global maximum and minimum values of f(x)- = 6x*3 — 3x!/3 on the interval

[~1, 1] and determine where these values occur. Find also the point(s) of inflection of

t

Ax) and intervals of concavity/convexity.

P.T.O.
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() Discuss the extreme values of flx) = Ax% — va, for d_iffer.ent values of o, where

A, Band oo > 0 and o # 1.

(¢) Given fix) = In(x) and g(x) = x12 for all x > 0, use J_énsen’s inequality to show

that A(x) = flx) + g(x) is concave for all x > 0.

(d () A firm sells Q = 200 units of a commodity when its per unit prige P is Rs. 100.
For a discount of Rs. x, its sales Q increase by 10x units. At what price will

the firm maximize sales revenue =PQ)?

(i) If fix) is maximized at x*, show without using calculus, that'—](x) is minimized

at x*.

ﬁmﬁf@ﬂﬁﬁmﬁﬁ?%wﬁﬁﬁ

() FIWA [-1, 1] H fx) = 6x¥3 _ 3x13 F qﬁf?ﬂ (global) s (Maximum)
aﬁﬁﬂ%(minimum)nﬁﬁaﬁﬁﬁﬁamﬁaﬁaaﬁm%%mﬁ ‘

W B ¥ | fix) B HIS fag (Points of inflection) AL ST (convexity)/STaaatal

(Concavity)?ﬁ aua ot 9@ Hifed

(/) x & fafu=s am & f&aw fx) = Ax® ~ Bx & TRA HM (extreme values) oI
foo=m wifsw, S@1 A, B, o > 0 991 o # 1.

(@) A x F WA wARHE T ORG Ax) = () A g(x) = x12, @ @FRFI

F orafyEr w werar A cwsd fF o« @nﬁww¢m*

h(x) = fix) + g(x) 343?!@ (concave) T
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(B () T FH TE T F UM HE FTT P = 100 I X W WH

Q=200 FHEA SEA T | x T b A (discount) W TIR! TaIhT 10x

THEA 9% Wl € | WH U fawd s (=PQ) TRt ®iHa W
Afyraq w7

() A B fx), x* W Afumadiga @ 7, A & Fem (calculﬁs) E4
el % TuiEd fF WeW fx), x* W FAaHERd od & |

Answer any two of the following : 2x4=8

| (¢) Compute the area A bounded by the graph of flx) = )é3, the x axis and the lines

~x = -2 and x = 3. Draw the graph.

(b)  After initiating an advertisement campaign in an urban area, a satellite dish provider
estimates that the _nufnber of new subscribérs (N) will grow at a raté given by
dN/dt = 154123 + 37 subscribers per month where  is the number of mont'hs after
the advertising begins. Hon mansr new subscribcré should be expected 8 months from

now ?

(¢) Evaluate the following :

Inx

0 o I+ 3

dx ;
—Ci ] 1 dx
(ii) dt o x4 +1

. PT.O."
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| Ffefen § & B @ 3 TR AR

7667

(aw).f(x):xh%swﬁ@,xaaaw%@aﬁxs—zax:mﬂré@ 5 H SEe
T AT KT | IR SRG T |

() T Ve 4 F T T S e w3 B AR T e e
YTl STheld &hial € foh AU Sudiemedl &t W& (N) firetfofad o0 @
I : N/ = 15423 + 37, IusdEdt RT TR ST 4 AT YRW BR @

TE T W en ¥ 1 oW ¥ 8 W aR fEa) el # ovan %)
S OERd E 2 '

(@) Frfefem & w9 @ A

t dlnx )
(i). d_i[<t.+ )dt»

X

d’ 1 '
IS d
W _'[ x* +1 *.

- 12 6,000 . |
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