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Instructions for the candidates:

1. Answers may be written either in English or Hindi; but same medium should be used
throughout the paper.

2. There are six questions in all. Attempt any four.

3. All parts of a question must be answered together.

4. All questions carry equal marks.

5

. Use of simple calculator is allowed.
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QUESTION 1

A) Let f(x) = |2x — 6]
i) Graph f(x).
i) Comment on the continuity and differentiability of the function
iii) Does the inverse of f(x) exist?
Iv) Suppose the domain of the function is restricted.
a) Will f(x) have an inverse if x € (-0, 3]?

b) Will f(x) have an inverse if X € [5, ©0)?



B) Given f(x) = Jex e tver T

) = P21 )
show that f'(x) = TR

C) Givensets A, B, C, prove or disprove: A\(B\C) = (A\B)\C

(12, 4, 2.75)
QUESTION 2
A)
1) Find the Domain of the following functions:
) )= oam

b) gx) = Vx +V3—x+ Vx2 —4x

i) Find the Range of the following functions:

x2
1+x2

b) k(x) =4 +2¥ 444 2743

B) The value V(t) of crop increases over time according to the following function:

a)  h(x) =

V(t) = 10eVt
Assuming that there are no upkeep costs and the discount rate is 5% per annum, find optimal time

t* to cut the crop such that the present value is maximized.

C) Given f(x) = log (+=) . Find f (=),
D) Given f(x) = (x —a)® + (x — b)3 + (x — ¢)3. What would be the number of real roots of the

equation?
9,5, 2,2.75)

QUESTION 3
A) Consider a firm that has a cubic cost function:
C(Q)=aQ®+bQ?*+cQ +d

Suppose it has positive fixed costs. Also, suppose that cost function is ever-increasing. In the
beginning costs increase rapidly, but the rate of increase slows down as production equipment is
used for a higher proportion of each working week. However, at high levels of production, costs

again increase at a fast rate.



(i) Find C'(Q) and C"(Q)
(if) Using the answer in part (i) above, discuss the restrictions required on coefficients

a, b, c and d for the cost function to exhibit the given behavior. Also discuss why the condition

3ac > b? needs to be met?

B) Given h(x) = x* — 4x3 + 6x% — 4x + 1. Find maxima, minima and inflection points of the

function, as applicable.

C) Prove the total expenditure method of measuring the price elasticity of demand, which says that if
total expenditure on a good increase with a fall in price then price elasticity of demand is greater
than unity and if total expenditure on a good decrease with a fall in price then price elasticity of

demand is less than unity.
(8,7,3.75)
QUESTION 4

A) Given f(x) = |x — 5] + 2. Check whether f(x) is concave or convex?

B) Find out the region where the following function is increasing and where it is decreasing:

hx) = | x|
1+ |x|

1+x2

C) Find the asymptotes for f(x) = »

D) If 100x percent, compounded annually and 100y percent, compounded continuously are equivalent
interest rates, show that y = In (1 + x). illustrate graphically that y is always smaller than x but
approximately equal to x when x is small.

(5, 5, 3, 5.75)
QUESTION 5

A) Determine the market price, P, in any time period, the equilibrium price and the stability of time
path:
Q4 = 260 — 0.5P,
Qs = 20+ 0.3P,_,
Initial price, P, = 250

B) Find the area of the region between the curve y = x? — 6x + 5;0 < x < 7 and the x — axis.

Graph the curve showing the shaded region.
(9, 9.75)



QUESTION 6

A) Solve the difference equation:
5x; —4x,, —10=0 ;X = 15
1) Find out the steady state.
i) Check the answerusingt =0andt = 1.
iii) Sketch a graph of x; and comment on the time path.
B) Suppose the marginal revenue of a good is given as:
MR =55 —4Q
Total Cost, TC is given as:
TC =100 — 7Q + Q2
i) Find the total revenue function and the demand function, P(Q).
i) Find out the equilibrium quantity, price and profits of the firm.

QUESTION 1

A) T AT S f(x) = |2x - 6|
i) ) DT IHRG TISU
i) 39 Had & Uidd d ahaqiad iR femuf sifsa|
iii) & f(x) P UfaaT B o1 3 82
iv) AT ST f e o1 IR Hifd g
a) FTHA fx) 1 U UfAaH e gRT A x € (-0, 317
b) T WA fx) BT U Ufdad e g1 AfS x e [5, 0)?

B) faargene i r(x) = Je"+ eX +eX + -
?-h’a‘qﬁs‘qﬁ;f/(x) — fz(x)_f(x).

2f(x)-1

C) dH IH= A, B, C RU gU g dl g SIS a1 WueH Sifoi f&: A\(B\C) = (A\B) \ C

QUESTION 2

A)

)y Fafited Bl & RN I BT

(9, 9.75)

(12, 4, 2.75)



a) f(x) = x2+2;x+2

b) gx) = Vx +V3—x+ Vx2 — 4x

iy Fafaied wanl & uReR I I
a ()=
b)  k(x) =4%+2¥+47F+ 277 +3
B) U Budl o1 Hed V(¢) TH & 1Y FHufifad e & SIR sgdl &
V(t) = 10eVt

Ig T gU b 3! D13 [WRWIG AN 51 8 aUT e Bl &x 5% Ufd a9 §, A Bl Ple &I gFad
Y ¢ J1d Pifod fo IR 01 gadH Ramadt g SHfdmad gl

C) feaganR & f(x) = log (32), al £ (=) d HiforT|
D) fQag3Me fd F(x) = (x — @)® + (x — b)® + (x — ¢)° . §F THIDHRU & ARATAdD el DI AT FT
BRI

(9,5, 2,275)

QUESTION 3

A) T o R TR BT SrIsT g-Tds dNTd e Y UHR B

C(Q)=aQ®>+bQ*+cQ +d

T Y 3 STt fRR aTd 41 81 a8+t 0 <fifore fob g8 wem 9ed-agdH 81 UR™ H I8
ol ¥ F6dT § TR oi-oid ST SUER Bl HA-TIE & IR 3R 8 SUANT b1 ST g, a9-
I AT Bt gfg R il S St B 1 ST & IR TRl WR A1Td G doh ¥ dgdl 8

0 C'(@TC(Q) PIIE DI

(i) YT () & 370 IR B! TSI J UMD a, b, ¢ T d 5 3 SrA1S{ /vl &1 fdd=- Hifore i fas
e gRT SR afvld TdeR UG RId - g a0 & | 9 i faaem Sifor i ord 3ac > b2 &1
¥ BT Y 3MaP B2

B) fAATg3MB i h(x) = x* — 4x3 + 6x2 — 4x + 1. T W & IS, S 7 Af3-uRadH fag 3@
HIfog, S ft ArL gl



C) HIT ! BIHd Al o HIUF B pot oy fafe Bl Ricg, BT foreh 38R TS o] R $of o0 HiAd o
fiRTae & W1y FgdT & df HiTT B! BHd Al SBT3 A IS Sl § 99T afe 9% R $d a9 $iad o
fRTaC & |1y HH FIell & o 7l B A dld P18 I HH Bl 6|

(8,7,3.75)

QUESTION 4

A) FRATgang b £(x) = |x — 5| + 2. A HIT fb BT f£(x) 3Hadd g AT IAA?
B) 98 & J1d pifvoie g Fufafld we aga & 9uT 98l I8 3eHH &

heo) = | x|
1+ |x|

Q) fi) = L g sIafRial wid i

D) uﬁmgim,mﬁmmﬁémwm100yqﬁw,mam@$maqmwﬁ%,a‘r
TURYTB = /n (1 + %), 3G B FeTIdl & IUZY b ), THA + Y BN et §; |Reg o ¥ BIT Bhelt
g 1 T8 xS THTHT SRR gl g

(5,5, 3,5.75)
QUESTION 5

A) Tafafad gq fad 9Hamafy § S8R B P, o HiHd dUT 5 UY BT RIRIE J1d i
Qe = 260 — 0.5P,
Qse = 20 + 0.3P,_;

URMR® P4, P, = 250

B)d®h y = x2 — 6x+5;0 < x < 7 aUT x — 318 o HeT RYd &F BT &Fhd J1d BT | Sifchd &
DI TWd §T 39 I P! ARRAT BT
(9, 9.75)

QUESTION 6

A) Fafafed srar THiaRu &1 gd Pifo:
Sxe—4x,1—10=0 ;x5 =15
i fRR /a1 &I J1d BT
i) t=0dt=1 B GG Y U IR B! SIF DI/
iii) x, T AR FAZT qYT TG 9y R fewoft Hifvm|
B) M oM f Uer avq o1 WA IToRd FAUTER 3
MR = 55— 4Q



Fd AT FEER ©:
TC =100—7Q + Q2
i) o S Wl qUT TR HerH, P(Q) JTd SIfoTd |
i) ThH B e HET, HIAd 9 ATH J1d Difod |
(9, 9.75)



