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This question paper contains 16+3 printed pages] Qa;l_g

Roll No.
S. No. of Question Paper : 7447 @ | '
Unique Paper Code ;12271102 IC
Name of the Paper . Mathematical Mtj&thgds for
Name ' of the Course : B.A. (Hons.) Economics,
[CBCS C-2, Core]

Duration : 3 Hours "~ Maximum

. (Write yowr Roll No. on the top immediately on ‘receipt of this question paper.)

Note :—  Answers may be written either in English or in Hindi;
but the same medium should be used throughuut the

paper. g - :
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There are six questions in all.
All questions are\cumpuls_.ory.
A simple calculator can be used.
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Answer any two of the following :
2&3;:10

(A) Determine the domain and range of the follow;
: Ing

inequality : y
y = £x) = Infln(e* — 1] < 0.
(B) Find all x such that :
@ y=|4-24q2-2

. (x - u.s))r](:;(l - x)) e

(C©) Determine the direction of logical conclusion (P =50

or Q = P or P = Q) in case of the following
propositions :
()  P:f(x) has a local extremum at x = a, where /'(a)

exists.

Q :x = ais a stationary point of f(x), I¢

S(a)=o0.

" +5
(@) P : x satisfies the inequality : %‘_"}')l 20

Q - x lies in the opgn interval from _5to 1.
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@ HIET :

y = f(x) = In[In(e* — 1] <0.

(x - 0.5)(In(1 - x)) N

i = 0.
(i) Yy 22

© FreAfafea wul g TE® fas®s (logical
conclusion) (P = Q or Q = P or P = Q) =t fEwm
Fd HIfST
) Pix=aWf(x)H T T R T &Y
(local extremum) ¥ &1 f”(a) forErm ™ %1

Q:x=a,f(x)sh TH feox ﬁvg (stationary point)
€, 39 f"(a) = o.

(i) P :x, STEHH ((’:3 > 0 F TR FI@ ¢

Q:x,5q | TF B T <0 ¥ fega ¥

P.T.O.
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2.

Answer any three of the following :

; 3!5:-.15

(A) Draw in the same graph the regions representeq by the

(B)

©

following two sets :
S = {(x,y) : ¥ +y? <25}
T={(x,y): xy2 12}

In each case, plot coordinates of all points where the
graphs intersect each other or intersect the coordinate

axes. Determine if sets S and T are disjoint.

For the function defined as follows -

2-x, 0sx<2

f(x)=*~5, 2€x<4

= +1 4
"R

Plot the function. Verify continuity and differentiability

of the function at x = 2 and x = 4.

Find the asymptotes of the rectangular hypel'b"" :

_(k-2)x+ k-4
e
(k-6)x+ k-3

given that the asymptotes intersect at a point that lies

on the straight Jine Y =x - 7



D)

(2

Harish runs a ‘rent a bicycle’ kiosk at the university

metro station. He currently charges @ price of Rs. 10 per

bicycle at which the average demand is of 100 bicycles

per day. An industry expert estimates that, each time the

rental price increases by Rs. 5 per bicycle, the average

demand drops by ten bicycles per day. Express the rental

income as a quadratic function and use the method of

‘completing the squares’ 1O determine (/) the rental

price that maximises your income from renting bicycles

and (i) maximum income.

frefafas & & f&d @9 $ I A
) Frafafea Q wged & gam Fefm & T

S = {(x, y) : ¥ + ) < 25)
T={(x ) :x 212}

vaaw feafa d 37 vt faged & o=l
(coordinates) =1 Wt fofem 'ﬂﬁﬁﬂl o7 @ 3 sma.
TF TR F I=BEA (intersecr) T ¥ 1 s
&M (coordinate axes) T Wir=dfga =@ ¥ ¥
witg f& == VL= S A T A (disjoint) ¥

s 48 PT.O.
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May

wtﬁaﬂd’rﬁﬁﬁma |
)

38 smifem #T T8 HeT F x = 3 qop
x = 4 YT gadal (continuity) TUT STFHegar 3
(differentiability) &1 Tfaa =Hifsg |

© FAFR ATTIREET (rectangular hyperbola) :

(k-2)x+ k-4
y=
(k-6)x+4k~3

&1 AT (asymptotes) T HIforg, 3 7€ A
&N ¥ f A serefial wee y - 20 - 7 W fo
& fag m sfdfea @t ¥ :
©) 9, frvaferarer 32 wym W g W o
mﬁ'mﬁﬁﬁlwﬁaﬁwﬁw
'Oﬁ‘ﬁaiﬁﬂwﬂmmgﬁrﬁﬁwnmﬁﬂ
ﬁ%l@mmmwgﬁm



Answer any three of the following :

(A)

®)

| e pro b

(7)

ofafe &1 firae ﬂﬁﬁﬁlﬁﬂl\

ahqaﬁz;l’aﬂlﬁW(quad
(o o R’ 1 faf  wEE

3x5=15

A geometric series has its second term a, = -48 and

fifth term a5 = 6.

(D Find the first term and common ratio of the series.

(i) Find the sum to infinity of the series.

(iii) Show that the magnitude of the difference between
the sum of first 7 terms of the series and its sum

n

to infinity is given by 26

Given the following approximation for small values

of x :

(1 + ax)" = 1 — 24x + 27022,
P.T.O.
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Where n is an integer greater than | -

2 learndu.in
()  Find the "values of n and 4. _

(f))  Use the values of » and g and a suitable valye

of x to obtain an approximate value of (0.9985)16,

(C)  Evaluate the following limits :

. lim x5+l
0] y PRI 51+x4

[\inz + 6

= |im
(i ¥y 8

X — —eo

(D)  Suppose in a given city with » individuals, total market
n .
demand X = Z;‘ -1 Xi» where x, is the demand of the
ith consumer. The iﬁverse demand function is given
by x; = f(P), where P is the market price. If half the
consumers with 75% share in total demand, have price
elasticity of demand IE,| = 2 and the remaining have price
elasticity of demand IE,| = 1.5, estimate the price elasticity

of demand of aj| consumers taken together.



frffea @ | fF= 99 % I _Sfsw
| & learndu.in

(A) & i ﬂ'@ﬁ'l (geometr..

gy = —48 TA UiEEl T 4 = 6 ¥
() wé@ﬂﬂmqﬁwvﬁw(cmm
ratio) ST FHITeIT | |
(if) wmmﬁwmmﬁm
(i TYzu fF 39 gEen # 999 4§ F ATE

A1 3 TBl B ANMHA B WA IR
qfi|mor 26 -7 ¥

®) x% B "H ¥y FrAfafea 5= (approximation)
fe g ® -
(1 + ax)” = 1 — 24x + 270x%,
&l n, 1 WS TH YUNE (integer) T :
() nda® ¥WHA T

(if) nﬁa%ﬂﬁﬂﬂlx*@?ﬂ'ﬂﬂﬁmﬁ
R | (0.9985)'¢ 1 gf=iahe | (approximate
value) T FHIfSC |

50 P.TO.



© frefafas dmel & 99 w9 Fifm .

[xm ] { @ learndu.in

5I+x4

. 8 n +6
i) ¥= llm[ g ]

() y= lim

Ir—=sm=

X —) —eo n

0) T p AR e T R § we A
w1 X = B, W, A S d
SRS (inverse) AT e x, = £(p) &, el p o
FT ¥ AR S 3o o e w750,
ai‘ﬂ%,ﬁqhﬁﬁﬂaﬁﬁm,[w%wﬂw
mﬁﬁﬁﬂﬂﬁm?ﬂmsgﬂ.stﬁr
W I # wim # i w5t @
(¢lasticity of demand of all consumers taken together)
T FHifeg |

Answer any three of the following : 3x5=15

(A)  Graph the following function and verify that it is

one-to-one -

In(x); <x<
fogel ™ Vo



®)
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Find the inverse function /~'(x) and identify its domain

and range. Draw /~'(x) in the same graph and comment
on the nature of symmetry in graphs of f(x) and @),
Plot the coordinates of all points where the graphs intersect

the coordinate axes.

The Coconut Farmers’ Association in India estimated
that the value V(¢) of coconut produce (in lakh
rupees) iﬁcm over time ac.cording to the following
function :

V()= alnm,

where a, b, ¢ > 0, @ > ¢ and 7 is time for coconuts to
ripen.
Assuming that the discount rate is » :

()  Find optimal time r* for the producers to pick
coconuts such that the present value of the harvest
is maximized (second order condition for optimum

need not be verified).

(i) How does a change in discount rate change the

optimal time (* of picking the coconuts ?
P.T.O.
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(©) Given the function :

f(x)

! I/x

7'(‘6)” if x#0;
11+ (16)"

7 if x=0.

2 learndu.in

Prove that there is a point in the open interval (2, 4) in

which the function f(x) has a value of 1.

(D) If the function :

&)= axe®™, a>0

has a local maximum at point (2, 10), then find @ and b.

Find the point of inflection of f(x).

frafafes § 8 fFsl @ & W SIS

) Frefafan wem w1 s aEy a9 Ferad Hig

f& W'W—'@-W (one-to-one) g :

In(x); O0<x<I

£(x)=

x -1 xz21
52



B)

: 7447
T S (inverse) e @ .
mmammﬁmlﬂmﬁ%ﬁm
e & smfEd FC @ £ B 1) s
ﬁ%(smﬁew)ﬁmmﬁwﬁﬂﬁﬁql
37 fargsil & w1 fafen 39 et 3 v
fidvis arei = vhreofa =@ §

Wn?ﬁaﬂrﬁwam#aww%%m
SR F T (A % H) vo), 999 B g
Frafafes e & sar s ®

V() =dne,
aﬂa,b.c}o,a?‘eWrWﬁmﬁWﬁ

e w9 ¥

9% HAd gq & 22 ﬂ'ﬁ T (discount rate) r & :

() TURH F T3 TEE F) A F1 aw Ty
WA~ wifse faes g 39w #57 adee
e (52 (present value) sfman & (@i

52 P.T.O.




%g?\ﬁ-eﬁqﬁq(secnnd order) %1 ¥Td ‘%A“ du s
ok i 6 ) oo learnau.in

|
a2 7 0 A ufed, TR WAy @

(if) |
reoqm A F A TER A afafi w ?‘:
¥ 2?2 |

() HT
=00 i auts |
F(x)={1+06)"
17 if x=0.

3 faey FIfST fF g& =0 (2, 4) 5 TF U

fag & o9 W %A f(x) F1 °9H 1 T
@) 3Ife weF

f(x) =axe®™, a>0

#1 fag (2, 10) W u& w1y 33 (local maximum)
g a'ﬂb%mamaﬁm;f(x)mﬁﬁ;m

(point of inflection) T &HITIY |
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f the followi .
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(A) Consider the function f(x) = 23 + 322 _ 5, . 24,

defined for all x € R.

()  Find the stationary point(s) of y = £ (x) and determine
whether each stationary point is a maximum or
minimum point.

(i)  Plot the curve y = f(x) depicting clearly the
stationary points and the extreme values attained

at these points.

(iif) ~ State the set of values of k for which the equation

J(x) = k has three solutions.

(B)  Given the function £(x) = 6x*3 — 3x13 defined over the

interval -1, 1] :

()  Find the global maximum and minimum values of
J(x).

(i) Find the interval(s) in which the function increases

and/or decreases.
P.T.O.
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(iify Find the interval(s) in which the function is conea...

2 learndu.in

and/or convex.

(C) A function f(x) is known to be continuoug and

differentiable for all x. Find f"(x) where :

re)==

£ ey, g

(a3 (+1) (- 7)] dt

Find all stationary points of f(x) and classify each as a

local maximum, a local minimum, or neither.

ﬁﬂﬁﬁ@ﬁﬁﬂﬁ-ﬁﬁa\?ww:

(A) |4l x e R%ﬁq&mﬁamfix)=zﬁ+3x2—12x
+ 24 W fo=m wifem

0 y=fe® fer fag(eH) H @ Fife a
v fe fag ¥g a0 g f 9 S
(maximum) & A1 A= (minimum) |

(ii) H*ﬁf@?ﬁﬁﬁﬂﬁﬂmwﬁ%ﬁ
ﬁ“ﬁaﬂﬁy";f(x)ﬂwwl

(i) k%:ﬂﬂﬁ’iﬁﬂﬂﬁﬂmﬁﬁm
FHE f(x) = k F @ T il



Frers

@ T [, 1] TGRS B (1) = 645 _ 5,0

?d
[P AFEFF (global) tfirwag 7 AR T
A wifs |

@) I STA B T B B qw wor
TEH (increasing) & qU1/31%aT Brawra

(decreasing) ¥
(i) I A B T@ wIfAU B 7w T
ST (concave) & THT/STYAT IAA (convex) £ |

© TP/ F M A 98 30 ¥ 5 72 9 »
%gﬁaamamﬂatlf'(x)maﬁﬁqwﬁ:

S (x) =£—£ [t3(2: O + bl o '?)] dr.
1) % Wit foere farg s =iy T T @ e

ﬂwm,wm%mmﬁ#ﬂ
“ﬁ*ﬂ'{wmﬂﬂﬁm

54
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Answer all the questions - 2x4-~g

(A) Find the area of the region bounded vertically "
y = x* and y = 6 + x and bounded horizontally by

x=0andx=3.
(B) Consider the two-sector model :
Y,=C,+1,
C, = 0.75Y,_, + 400
1, =200

()  Find the difference equation in Y, generated by this

model.

(if)  Solve the difference equation for Y, and determine
whether the solution path of Y, is convergent o

divergent.
(fify Find the value of C, gi\ren‘ that Y, = 4,000

wht vl # ww
W) AT R A g Ffw Ry -2 @7

gfeedifig ¥ 5

74



(19) 7443
L kL & earndlu.in
Y,=C,+],
'c‘=o.7sv,_i+4uo
I, = 200
() T9 HieA R Y, H I <R witwm 3w
-

(i) T IR GHIET WY, B T RIOG a9
I@ IS fF v, T 8F 99 (solution path)
aAfvardt (convergent) % a1 3rgEr (divergent) |

(i) C; 1AM WA FwfwQ Ak 7w i gen ®
& v, =4,0001
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