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1. Answer any two of the following : (2x4=8)
{a) (i) Find all values of x satisfying (x| — 2) (x + 5) < 0.

(it) If A and B are two sets containing 4 and 7
elements respectively, find the maximum and

minimum number of elements in A U B,

(b) Fill in the blank with necessary, sufficient or
necessary and sufficient:

(1) If A is a sufficient condition for B, then
~Bis —____ condition for ~A,

(i1) For a rectangle to be considered a square,
having four sides of equal length is

condition.
(ti) x > 0is — __ for x(x + 4) > 0.

(iv) For two sets X and Y, X U Y = X is

condition for Y to be a subset of
X.

(c) Graph f(x) = |x* — x - 6.

PwD(c) Suppose the consumers of a product demand 60

units of a product when the price is ¥ 5 per unit
and 40 units when the price per unit has gone up
by T 4.

(1) Find the demand equation for the product,
assuming that it is linear.
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(¢} (i) Consider two cash flows, A and B. For cash
flow A, you receive T 10 every year for 3
years with the first payment being a year
from now. For cash flow B, you receive ¥ x
every year forever with the first payment
being today. What is the value of x so that
cash flow B has the same present value as
cash flow A, given that the rate of interest is

6% per annum (compounded annually)?

(3)
(ii) If f(x) and g(x) are differentiable functions
of x, express the elasticity of h(x) = eflvem
w.r.t x in terms of Ef and E g which are
the elasticities of f(x) and g(x) w.r.t x
respectively. (2}

(d) QY = f(P + t) and Q* = g(P) where f and g are
differentiable functions with f' < 0 and g > 0. Use
the equilibrium condition Q¢ = Q* to find an

: . dP . :
expression for a Alse comment on its sign.

d(P+1)

Find the expression for T and find its range.

6. Answer any twe of the following: {6x2=12)

I
{a) The monopolist with the cost function C(x) = Mxr..
with quantity x, faces a demand curve x = 12— p,

where p is the price.

P.T.().



‘0'L'd

‘aneA
Sunjwi] B 0) $aseaIoul }1 JeY) MOYS pPUB INUIAI
[e10} pulq ‘s[|e} 2011d se sjunowe ow.ﬁ.a_ A[oiurjaput
0} () WOJ] SISBIIDUI PUBWAP Y] JBY) MOYS
JItX

|uao>.§ovcmEuﬁumuu>nmufu=m8mxm?v
02 .

%) = 1 12 sSurures

110dxa [e103 JO yImoa13 Jo 2jel 2y} pul] ‘A[2A130adsal
%8 pue 9%¢| e SuIMoId a1e D) pue () d[IYM %¢ I
Bururpoap st M L = (*)o pue 01 = (D ‘v = "D st
spooS 259y} JO YoBD WOIJ PIALIIP $99dnI JO $9I10ID
u1 snusaal oy} ‘% = 3 swy }y ¢ 10 wied pue
D 1202 ‘A 1BOyM ‘spoo8 221y} spodxa Anunod y (q)

"MOU SBM )1 UdYM IN[BA
SJ1 JO J[BY 0} S20npal Ied 3Y) JO anjeA dY) USYM }
PUI] "MaU Sem ]I USYM JIBD 3Y) JO In[eA 3] puij
Jeak 19d 96 JO 2381 2Y) JB SUISE2IOOP UAQ SBY
anjeA §)1 jey)} pue sIedk ¢ JO pus 3yl 1B 000ZI 2
S1 IBD 92U} JO anjeA 2y} jey) asoddng ‘[apow Kedap
[eriuauodxa ue 0} Suipioooe ‘paseyaind st I 12358
(sosea10op) sojeroardap I1ed mau e Jo anjeA ayf (e)

(91=txt) : Burmor(o] a2y3 Jo ano} Aue Iomsuy

‘WNWIXeW SI
onuoAal [e10} YoIym 10j 9ouid ay) puij pue
aouid Jo uonouUNy B SB 9NUA2I [810) ssaxdxy (1)

£ LEOE

(€) {0 = X Je snonunuoo
uorjoun} a9yl 9yew o) se 0s g = X 18 (X)J
auIjap noA ue) ‘sjueisuod aAnisod aie b pue
G
d aroym ¢ 5 q nAx: 197 (1)
w.l— do[ - k] mo.g

X=1 looex H
(@ N3 uw| iy pud () (Q)
w ;

(usdue) [ejuoZLIOY
9ARY 2AIND Y} S20(] '2[qBIIURIAIIIP JOU S1 UOIdUNJ
aroym sjurod oay) purg -jurod siy) je ydeid oy
Jo adoys ay3 purg A.ﬁ. 1-) = (£ *x) yurod ay) y3noay)
sassed X7 = (Ag¢ — £,x uonenbs ay) jo ydeid ayJ (e)

(§1=6x¢E) : uimor(oJ ay3 Jo aay) Aue Jomsuy

"XQAUOD SI J J1 X9AUO0D SI (sisquinu
[eal are q pue e a1ym) (q + xe)j = (X)3 moys
‘suorouny 2[qeljuaIajyip jou are 3 pue j usAln (p)

: [4
— |3
. mEﬁ i
puE 9SIOAUT 9Y) puy ‘sak J ;8 wonouny asisAul ue
(*X-1). T
aA®y j uopounj SY) S0P ‘| T Eﬂu?: 197 (9)

"UOIJIpuOod
Ioplo jsi1y 2y} jardioju jouim ay) [[@s 0] awp

9 LEOE




3037 4

wo a; . Prove that

(d) Consider an infinite series M“l i

lim a, =0
n—co

series, but not sufficient.

is necessary for convergence for the

N:
(e) If f(x) = —, show that f(x) decreases for x>n>0
e

and find the local maximum value of f(x). Find

i e
f(2x) and show that o < e
Answer any three of the following : (4x3=12)

(a) Using Mean Value theorem, prove the inequality,
e 21+ x for all x € R.

(b) (i) The time in minutes, t, required for a rat to
run through a maze depends on the number
of trials, n, that the rat has practiced.

TS
n+l
How does the change in n impact the change
in t? Does there appear to be a limiting time
in which the rat can complete the maze? How
many trials are required so that the rat is
able to finish the maze in under 5 minutes?

(ii) National income in two economies X and Y
is growing exponentially at 100r,% and

3037 . 5

_oow\,x, respectively (compounded continuously),
where r, > r. In year zero, national income
was N¢ in economy X and Zw in economy Y.
If N? < Zw, at what time will the national

income become equal in both the economies?

(c) Use Newton’s -binomial formula to find the
approximate value of /217, taking the degree of

approximation as 2. Also find the upper bound on
the absolute error.

(d) An investment project incurs an initial loss of C,
Thereafter it does not incur any losses and the
sum of later profits is greater than the initial loss.
Show that the project has a unique positive internal
rate of return.

Answer any three of the following : " (4x3=12)

(a) If fis a oonﬁ.macosm function on the interval [0,1]
with f(0) > 0 and f(1) < 1, then there is some
number ¢ € (0,1) which satisfies f(c) = c.

(b) Suppose that the value of wine W(t) is given as
: 1

the following function of time: W(t) = 1000. _.L\M

in crores of rupees (t = 0 denotes the present). At

an interest rate 10% compounded continuously and
assuming zero storage costs, what is the optimal

% i



