» Example 1.
Oplimize the utility function U = 4

AV = ¥* subject to the budget constraint 2x + y
= 0.
o Solution :
Given the utility function ; U =)= 4xy -y and the budget constraint glx, y)
_2x+y—6=0. Let us construct the Lagrangian ex :

: pression : F(x, y,) = * A
+y-6) where A is the Lagrange multip; (X, 3,) = dxy — y? + M2

er. The first order conditions for maximum utility
are .
OF _
O
5 =4x-2y+A=0 @)
oF.: .
Ex—2x+y—6=0 -4(3)

Solving these three equation for x, y and A, we have

dy="2) o y=—_2—1k

dx=2y — A or,4x=2(— l)—}\ or, 4x = — 2)\ 0r,x=:211

b | —

. af =1 -1 s 2 e —
23 a)+( . x)—s_o o A-2-6 o-12 ord=-4
“X=y=2and A=-4

The second order condition for maximum utility requires :

0i-4 -9
4 =2 1|>0 =—4(=2) +2(4 +4)=24>0
2001550

Hence the utility function has a maximum value at (2, 2) and
U _=4x2x2-(2)=12
* Example 7,

- Vtility function for two goods is given by U = (x + 2) (# + 1). It is given that p_

mulg, P» = RS. 6 and the individual’s fixed income is Rs 130, Using the Lagrange
tipli

¢t method, find the optimum levels of purchase of the two commodities. Is the
o order condition for maximum utility satisfied ?

441
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QO Solution : (D s bud
Given the utility function U = Ax, ») = @+t - uaget constrjp,
glx,y) =4x + 6y - 130=0 .. . (2) consider the Lagrangian expression:

Fr, , )= +2) (p+ D Adx + 6y — 130) «.(3)

The first order conditions for utility maximisation are

§Sxf'.=(y+1)+4x=0 -A4)
8F _(x+2)+6L=0 A5)
8 _4x+6y-130=0 .(6)
From (4), y = (-1 — 4A) From ), x = (-2 - 6A). Puttmg these values in (6) we

have
4(=2 — 6)) + 6(-1 — 4A) — 130=0
or, 8-24A-6-24A-130=0
or, —48\ =144 or, A =-3.
Thenx=-2-6(-3)=18-2=16andy = -1 -4-3)=12-1=11
The second order condition for maximum utility requires

01 4

1 0 6[>0 or,— 1 (-24) + 4(6) or,24 +24 =48>0

4 6 0
.U has a maximum value at (16, 11)and U__ = (16 + 2) (11 + 1) = 216.
< Example 3,

A consumer has the following utility function derived over x, and x, :
U(x,, x,) = a, logx, + a, logr,; a, + a, = 1. Find his demand schedules for x, and x,

O Solution :
Maximise U(x,,x,) = a, log x, + a, log x, (1)
subject to L = x,p, + xp, «{(2)

where y is money income of the consumer.
Consider the Lagrangian expression

F=a, logx +a,logx,+Mu—xp —xp) (3)
The first order conditions for maximum utility are :

T e -
& x: _ lp,- il ‘ .4
&F |
g ks b inf o .5)

SF
oM RP %P, =0
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T and () we gt

T i : .
4-”] or, X7 lﬂd ’-Pz Of, x,p, A

X,y Pyt
Y ;;l-';;%; iyl oDyl Ol Xip) J;:_L

m(ﬁ)mhl\"ﬁxpl +x,0, = 1. Then

_f;ﬂ.—‘lq-x,p; M or, xzpz(-.:..{.i) M

a

). i1 i iy
on, x:h[ a B or x,p, A poor X, 5

A0 :

Mnmwlhownthnt x|=&_mmmmemﬁquimdl { functi
R : P i R

o Example 4. - s - Y.
Letﬁleuﬁlityf\mctlonbegwmbyU ;yandmebudgﬂmmmbeMIi
x—py=0. (1)Fmdthedemmdﬁmcﬂonsforxmdy (u)swmm%
""'__ofdegreezemmubsohnepnm ' ;
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50 and y=ﬂ respect
. . " » ] E W ] [ —— pecll n
+ Demand functions for x and y are X P, P, vely,
s hanlios kp and 50 is replaced b
(i) If p_is replaced by &p, and p, 18 replaced by #p, ) Y k.50 then
k50 _ 50 4 y:_éQ=ﬂ
X \ J

n if all the demand-determinants are jnc,

_ aseq
functions are homogeneous of degree

Ze1g

We see that x and y remain the same eve i
by the same multiplier, . Hence the demanc
in absolute prices and income.

<+ Example 5.
An individual’s utility function is given by U = x“‘y‘j If p, and p are the fixed Prices
of two goods x and y and the individual’s fixed income is p, find the demand functjopg
Deduce that the elasticity of demand for either good with respect to income or its prics
is equal to unity.
Q Solution :
Maximise utility function U = x%P subject to budget constraint -
K =2xp +)yp. We form the Lagrange expression

F=x%+Map, +p, - 1)
First order conditions for maximum utility require

§= P idp, =0 (1)
F =
%;=By" x4 hp, = Q)
SF ‘ ; |
Pt cp=0 1 5(3)
_axa"lyb
From (1) ox*y» =—-Ap  or, A=
Py
e b e B
From (@) =2 Thus we get
I
_axa'lyp % _Byﬁ—‘lxa axu___] - Byﬂ_l
Px Py &b xapx J’pr
axel-a  pyP-i-P
P g P or, o = --_':.3._
g 2 X.p. P,
@ _pr i
-p.r py or, yp}’ 5 (E)'xpx

Now the demand function for the gp(_)d X 18 obtained by substituting

w, = (g) *p, in the budget constraint.
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o, (B)xpl =B or, xp_\‘[|+_g_)= "

AP.(“ ﬁ)} e gt Gl
P (a+P)’

B putting *- Py = ( )V , in equation (3) we get
y

Lo
(_ﬁ-)ypy-'.ypy =M or, ypy(%+l)=p.

ypy(a+B) G4 EBR
S Sy el R o

Absolute value of elasticity of demand for good x w.r. to its price

“pa s =P B [ ap
X Op: x op | p,(a+P)

=
-

I

epifcod ) e oy
x | p2a+B)| xp,(0a+B) x

Elasticity of demand for good x w. 7. to income

Te D NG PTG TSR | B e e i
“xop xou|(a+B)p, | x|(a+B)p | xT

+ Example 6.
An individual’s preference scale for the goods X and Y is defined by the MRS of

Yon X : R ='((';+‘3'. Show that u = (x-a)? +(y—b)? is one form of the utility
function.
Q Solution :
We know that MRS = —%- So
-dy
T b or, (y-b)dy+(x—a)dx=0 or, (y-b)dy =—(x-a)dx
Integratmg

y: 2
—i——by = —[xT—-ax]-l-c [where ¢ = constant]

o, y? -2by = —(x* —2ax)+2c

or, (y? —2by+b?) = —(x% —2ax +a?) + (2c +b* +a?)
o, (y=b)? +(x—a)? =(2c+b? +a?)

o, (¥-b)? +(x—a)® = u[where u=2c +b? +a?)

This is one form of the utility function for which the MRS is equal to -((‘;,—:‘i%
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* Example 7.

IfU = Io!‘[( vta)t.(y+ h)“] is one form of a utility function, find the Margina|
. . | deduce that the elastic;
rate of substitution between the two goods X and Y and de ity of

substitution 18 g =1 box + ajly :
S OIS g=1+ (o + B)-".V
QO Solution :
Here U = log(x +a)® + log(y +b)

or, U = alog(x+a)+plog(y+b)

% TORR Y y~ 8y  y+b
_MU.: a y+b_g'y+b
MRSW“MUy_x+a B B x+a’
_MUI_Q y+b
Letr—MUy—B x+a’

- & YD S e lo yeded
..r-‘3 o Then log r--log(B)HogIHl
or, logr = loga - logB + log(y +b) — log(x + a)

By total differential

s e )
rdr_y+bafv x+a

dr _ (x+a)dy—(y+b)dx

o r (x+a)(y+b)

Putting dy=-rdx we get

i dr _ (x +a)(=rdx)—(y +b)dx _ —dx{(x+a)r+(y +b)}

E r (x+a)(y+b) 5 (x+a)(y+b)

‘ Also d(!')=—-———-"dy"y‘b‘ or d(!‘)Jx(—m””):"d‘(’”J’)
l x xz 2 X xz xz

L AW/x) _ ~dx(m+y) x _ -dx(a+y)

Jj (y/x) g° Yo pn

. Now czi(_}’/x)/(y/x) » "dx(’x+}’).(x+a)()}+5)_
{r . 4?‘/1" xy[—dx {(x +a)r +T;T|._b)}]
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’ /—a(.}’+h)

: , = —2——= 50 that
putting " = g(x + a)

w + _p}(.r +a)(y+b)
B(x +a) X
o= "_[T;_-r a)a(y+b)
X)

v T:—(ﬁ_— +(y+ h):l

ax(y+d) +Pr(x+a)|

|i_._— B(\ +a) (x + ﬂ)(,v +b)
= a(x+a)y+b)+P(x+a)(y+b)

"j‘[ B(x +a)

ax(y +b) + By(x + a):l ‘) - P(x+a)
[ B(x+a) (x+a)(y +b) xy[a(x+a)(y+b)+B(x+a)(y+b)]

, 1

= [u.x(_} +b) +By(x + a)](x +a)(y+b)x DR B+ P]
_ax(y+b) +By(x +a) _ oy +oxb + Bxy + Bay

3 xy(a +B) xy(a +PB)

=xy(0'.+[3)+(:(xb+ﬁay =1+bw¢+pay
xy(a + ) xy(a+B)

+ Example 8.

A consumer buys only two goods x and y. No other goods exist and there is no
possibility of saving. The marginal utility of x is independent of the quantity of y consumed
and the MU of y is independent of the quantity of x consumed. The MU of x is constant
no matter how much he consumes, but the MU of » falls as consumption increases. In
the initial equilibrium he consumes some of each good. Determine : (a) the slope of the
IC, (b) the equation of the utility function, (¢) the curvature of the IC, (d) whether the
marginal utility of money is constant, rising or falling as money income increases, (e)
the nature of the price elasticity of demand for x.

O Solution :

(a) Let U = U(x, y) be the utility function, Now MU, = constant = o (say), and MU,
= Bly such that MU, decreases as y increases where f} is a constant.

Slo f =‘—i'z-=—MUx= L =—ay<0‘
P oLk =g s S A s
So the indifference curve is negatively slopqd.
(b) Now ¥ _ -a £GP -‘!Z=-'°-dx
- p” P
dy

o, B ;—=-—ajdx o, Blogy=~-ax+u [uf_eonstant]

o, u=oax+flogy
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The utility function is u = ox + 3 log . 4
L A d ¥ Now
(¢) The 1.C. will be convex O the orgin i dx o

o

d’y _d[dv]_d|[-a .}._ﬁi{‘i‘_’]_,—_:&xl‘l,v= ~ >0
ot S drlax | axL BVl Plavl. P B B

The 1.C. is thus convex to the origin. nfacits M s i
(d) Our problem is to maximise # = OX + 3 log y subject 10 Px T py. Form

L = ox+Plogy+AM=p,.x =Pyl where & is g,

the Lagrange expression
s of maximisation then require

Lagrange multiplier. First order condition

%za_xpl; ........... (1)
%:B/v—lp}.=0 ............ 2)
55_{,=M Py X =Dy Y =0 i €)
Here A is the MU of money. Now from (3)
M=p:=x+py 0r,M=%x+%'}’ or, M=%x_+%
o M=tu_+ﬁ or', AM =oax+p o, },zlxl\zﬂ

A
As M increases A decreases. Hence the MU of money is falling.

(e) Now in equilibrium

Px BY »

MRS  =—* ay . Px o _(_) Fx
5 = 3 y= .

xy 2, or. B », r. »,

Y

= Bl s BaM
_px[x+a 0r,x+a—Px.

:——2.

dp, p>

g M Then

Thus x = —M——g- is the demand function for x, and

x

el BT By W o

xpx x'px

e b —

e Px X pr X pf xpx

Thus the price elasticity of demand is greater than unity in absolute value.

% Example 9.

Let the utility function and the budget constraint be gi -

; : given by V = xy and 100 -2
-py= 0. (a) Find the demand functions for x and y. (b) Show {hat these functions ar¢
homogeneous of degree zero in absolute prices and income. [C.U. 1991
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5 solution * -
@ To solve, we have to first maximise V = xy subject to 100 pX = py=0. Let

s A(100 — P = p,.y) where A is the Lagrange multiplier. First order conditions
ciisation require.

of SW
E‘-_‘_-"‘_M"\' =0 .................... (I)
SW
—S-;=x~lpy= .................... (2)
%‘%:loo—px X* P YWOLT it (3)

we get
2p, .x=100 or, p-x =350 0r,x=-5—0-.

X

X

R _;2 is the demand function for x. Note that this can be written alternatively

gs X = -%%— o, X = -EM— , where M = total money income = 100. Thus demand function

x Py ;
for x is a function of M and p,, i, x=x(M.p,). Similarly we get y = 2—0 as the

£ y
demand function for y and here also y = y(M, py). :

(b) we get x=x(M,p,) = %Q Multiplying each factor by A we get

X

x(k M, )\-Px) & -5-7\% ks -%9- ! lox(M,px) .
x x

s _ 50\ _ 50 .o '
Similarly, AM, ==——=====LyM,
Y x(AM,2p,) w, P, ¥( | p,))
This shows that the demand functions are :homog'eneow of degree zero.
+ Example 10, ' s '
A conumer has the utility function U= x®yP such that 0 < @ < 1 and

0<B < 1. Show that (i) there is diminishing marginal utility to increased consumption
of either commodity, (i) the indifference curves are downward sloping, (iii) MU of one
ommodity increases as the consumption of the other commodity increases.

QO Solution ; |

(1) U= x* yB Hence




| =
y
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Since a0 < 1, MU, < 0. Again

- p-2
) ‘

Since § < 1, MU "

This shows that thene is dmmmhmg marginal utility.
(i) The slope of the 1. C. is given by

MU‘, u_\-“_'yﬂ

MU . e B.‘-uyﬂ"|

Y

=.—_0'..l<0 [a>OvB>0]
B x

The indifference curves have negative slopes.

i) MU =2 (B_U) = ax® gyl = apx 'y > 0.

W) MU, == ) = ot Ry s aps

Marginal utility of x increases as y increases. We need no further calculation. Since
MU » = MU yx» Marginal utility of y also increases as x increases.

< Example 11.

Prove that the utility maximising quantities x, and x, are the same whether we
maximise #(x),x,) or W= f [u (xl,xz)], where f is a strictly increasing function of .
[C.U. 1987)

or,
Show that if a consumer maximies his utility subject to the budget constraint for one

given utility index, he will behave in identical fashion irrespective of the utility index
chosen, as long as the index selected is a monotonic transformation of the original one.

[C.U. 1994]

Q Solution :
The objective of the consumer is to maximise u = f (x), x,) subject to the budget
constrzaint y, = p,x, + px,. We apply Lagrange multiplier method to solve this problem.

Form the function V = fix,, x,) + A (y;— p,x, - pz,xz) where A is the Lagrange multiplier.
The first order conditions of maximisation require :

.6;1_=fl-xpl=o .......
V
27=‘5"~P:=° .......

8V
B S0 T PR T PpXy =0
From (i) and (ii) we get |
Ji=2p, and f, =}p, or, hi!fy=p/p,
The second order condition of maximisation requires that

2f2P\P; = [P} =fup; >0

-------
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e

= oﬁgjnul utility function is u = f (_\'l ,.\'2) . Now suppose we form a new utility index

by = F[flx,, xy)] by monotonic transformation of the ori
W n F(u) is then a monotonic increasing function of u, i
functi© trated that maximizing W subject to the budget
eﬂlf’“ii“g U subject to the budget constraint, We form th
mi"::“; piX, = P>¥,)- To maximise Z the first order conditio
+ 0

ginal utility index. The
€, F'(u) > 0. It can be
constraint is equivalent to
e function Z = F[f (xy, x5))
ns of maximisation require :

ST'1 =F' fi-Ap, =0 e (iv)

dZ
o = T - ) e v
B, Ff-A\p, =0 (v)

dZ .
-—a—i =1 yn - p‘xl - p2x2 = oo (Vl)

From (iv) and (V) we get

gl

f: 2 P
This proves that the first-order conditions are invariant with respect to the particular
choice of the utility index. It can be seen that the second order conditions are also fulfilled.

Hence it is seen that if a consumer maximises utility subject to the budget constraint for

any given utility index, he will behave in the identical fashion if there is a monotonic
transformation of the utility index.

+ Example 12.

Show by using methods of calculus the relation between diminishing marginal rate
of substitution and the convexity of indifference curves. [C.U. 1982]
O Solution :

For the utility function u = f(g,,q,) the equation of an 1.C. can be written as U,

= f(9,,9,) . From the total differential of this equation we get du, = fdq, + f,dg,,

where f, =D ang 5 = D% Since 1, is constant.
89, 2
dg, _ _A
duO =0, = -fldql +f2dq2 =0= 3‘6’["“ ""'}"-2"-
d ]
But ;?— is the slope of the 1.C. From the non-satiety assumption £, > 0 and £, > 0. Hence
l *

dqz

dg. <0. The negative of the slope of the I.C. at any point is called the Marginal Rate
l '
°f Substitution (MRS) of ¢, for ,.

dq, _
S
MES dq, TIL
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d(fi/f2) 0. But f; = £,(

S At WAL rel 2 (). DU Q9q

NowtheMRSisdiminishingif-——-—-—d(MR L<0,ie, dq, ba dii{ndy)
| JQ|

so that
df, = f,,dq, + /1294

Similarly dj; =fut+ f;!2 q2 . Now

dq
df, df, dq, ] _s (f i -_2_)
d(fI/f2)=f2?_flE [fu fl!d /> 1| /21 22 T

dq, f22 3 fzz
Thus dh1f) <0 implies that
Sl dq dq,
2 a2
Suhy + fin ) d_ql‘flfm -fifz dq, o
5’
S
fnfz ‘flzfz 'f'}'_flfm +flf22 j‘_]
or, 2 2
5
2 _, 2
o DSBS
2
Hence the MRS bct}vegn two commodities is diminishing. Now convexity of the I.C
requires E—_q—22>.0.' But
d q2 gl 2 : 2
d l 72'3-(fllf2 _2f12f|f2+fzzf| )

Thus the 1.C. willbeconvex when (f“f2 zflzflfz "’fzzfq ) <0 which is the same

condition as (1), i.e, diminishing MRS This is the relation betw hing MRS
and the convexity of L.C's, : een diminishing

0 Example 13,

An individual lives i in a two-commodlty world, How ill hange if
prices and money income are doubled ? Mo purchas[eé ‘I:J 1393]
o Sallldol % :

Let the utility function of an mdmctual beu=Ag,

4). The objective of the individual
is to maxlmlse U= f(ql-‘fz

) subject to the budget constraint Yo = P9 t P92 pe
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. /;g:multiplier method to solve this problem. Form the function
Lagra

ap ( qz)+k(y0 - P93 — P>9,) where A is the Lagrange multiplier. First order
iz / g:s’ of maximisation require :
0

aditi :
¢0 %:,ﬂ A D) (1)
I
ng = ol dpy =0 ki, (ii)
0d 5
66_?\: s ) A P4, = Sy S (Ill)

From (i) and (ii) we get

i by
=Ap,and f, = A lL.e,—=—
fl P an fz P> fz P,

Let us now suppose that prices and money income are doubled. The budget constraint
then becomes 2y, —2p g, —2p,9, =0. The function V now becomes

v=1(q,92) + A2y, —2p\q, - 2p,q,) . The first order conditions are

Bq = fl ZA'pl = 0 ........... (IV)

oY 2Ap, =0 v)

-S—q— = fZ pZ L Y N R e
%=2YO_2P|‘11"2P2‘?2 =) (Vl)

Equation (vi) can be written as 2o = P19, — P95) = 0. Since 2 # 0 we get

Yo~ P9, ~ P,q9, = 0. Again from equations (iv) and (v) we get

i
L Py
prices and money income are doubled the equilibrium conditions

¢ same. Hence the quantities purchased by the consumer will remain unaffected.
* Example 14,

Thus we see that when
Temain th

+b I T o1 :
%'{:}‘ is the MRS of y for x, show that one form of the utility function

Sus=(x+ g (v + b)B
O Solutiop

IfR =

where a, b, o and B are given constants. [B. U. 1999)

+b
We are given R = %.iﬂu
Le, 4y Salas)

%
_ 90+b) . s |2
o B(x+a) [since MRS of y for x el
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! d\' - Il - d.\'

YO aly+b) P(x+a)
3dy ~Q dx
or, L o Fo La)
(y+b) — (x+ a)
Integrating both sides we get
Pdy R
I (y+d) (x +a)
or, Blog (v + b) +loge¢, =—alog (x+a)*t log ¢,
or, log (v + b)P + log (x + @)* = log ¢, ~ log ¢,
or, log {0 + »)F . (x + a)* }= log (¢yfc)) = log u (say)
u=x+a* O+ b)P
<+ Example 15.
A consumer has a utility function U (x,, x;) = (X, —a)* (x,— a,)! ~% where 0<oa<|

anda, >0, a,>0. (a) Find the demand fuctions for two goods. (b) How would you interpret
a, and a,?

Q Solution :

Let p, be the price pé'r unit of x,, p, be the price per unit of x, and
M be the money income of the consumer. Then our problem is to maximise
U=ix —a){x - a,)! ~ “ subject to M = px; + pyX,. Let us form the expression

L=(x, - a)® (x,—a) ~ %+ A M- px —PXy)

where A is the Lagrange multipler. The first order conditions of maximisation require

SL LA o

&, = o endy)% T L = a) “%-Ap, =0 wsall)
BL i |

5, = (1= @)x, — ) (5, — @)% - Ap, =0 (2@
5L g

5 ~M-px -px, =0 o »a(3)

From (1) and (2) we get

“(xf’al)a—l(xz ‘az)l_u My

(1-0)(x ~a))" (x, —a,) et

a(x, ~a,) gePn
(1-a)(x, ~a;) P,

or, ap, (x, = a,)) = (1 - ap, (x, - a,)

(8]

g

l-a
or, py (x, - aZ)' ] Tpl(x] e 01)

'\ | g l-a
oF, Be¥ka = T aha Pl (xl - al) + Pya,
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/;;;me in (3) we get

putting

M-t~ l_:_xg py(x; =a;) = pya; =0

|- ] s N
 pee=p(x,—a,)=M-=p,a
b i py(X) —a, P2a;

l__
or, p1“l+ o

=0
o px, = M- p,a, +———Ot pa,

ayp(l-a)

l-a
o, .\'l(p}+TP1):M“Pzaz+ o

I
—a,P

: p1a+pl—p10t
or, M a

}ZM_PZ":*‘“'D

a,p
_1'1 — %(M—‘ p202 +%—alpl]

o
X =4 '*'p_l(M_alPl —a,p,)

This is the required demand function for x,. Similarly the demand function for x, will

1-a M-a,p, —a,p,)-
P,

be given by x, =a, +

(b) The parameters a, and a, can be regarded as minimum subsistence quantities
of the two commodities x, and x, respectively. The utility function will have the domain

x,>a, and x, > a,. Thus positive utility will be obtained only if the consumption exceeds
subsistence requirements.

% Example 16.

Assume a demand function ¢ = f (p) = 25 - 5p

(a) What is the quantity demanded if the price is Rs. 3? (b) Assume the demand
is 18 units. What is the corresponding price ? (c) What would be the demand if the
commodity in question were a free good ? (d) What is the highest price anybody will
pay for the commodity ?

Q Solution :

(@) If price is Rs. 3 per unit the quantity demanded is obtained from the demand function
by putting p = 3. Thus ¢ = £ (3) = 25 - 5 (3) = 10 units.
%) When demand is 18 units, q = 18. Then,
10 . .18=25—-5p0r,5p=7or,p=1.40
¢ commodity is a free good, then p = 0. When p = 0,
g=25-5(0)=25
=0 or, p =5, Thus the highest price is Rs. 5. Actually when

Price is Rs. 5 demand is zero. Hence price must be less than Rs. 5 in order that
any of the commodity be sold in the market.

3154.99

) When ¢ < 0, 25 - 5
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< Example 17,

Assume the demand function p + ¢ = 1. (a) Find the total revenue function. (b) Fing

the price if -;— unit is sold. (¢) Find the total revenue if % unit is sold. (d) Find the marging|

revenue function.

Q Solution :
(a) From the demand function we get, p = 1 - ¢. Let R represent total revenue. Then
R=p g=(-g)qorR=g- g is the total revenue function.
gyl gl
(b)whenq—z,p._ S s
U S B0 o B T
B n e =y (3) =95y

(d) Marginal revenue is given by ‘% Now differentiating the total revenue function
dR
we get —=1-2
g dq q
< Example 18.
Given the demand function p = 1 — ¢, (a) find the expression for the price elasticity

of demand. (b) Find the value of elasticity when g = % (c) Verify the result that, MR

e [1__1_]

le]
Q Solution :
(@) When p = 1 — g we get %:-—1.Heuce.-g%=— :
_ﬁ.d_q=1—_q_1 ___._l_q
Now e e Z (-1) =
I 5
(b) When g=4-¢€ ="1—“=—3
4

(c) Total revenue (R) = pg = (1 - g)q9 = g — ¢*. Then MR = Marginal revenue =
% =1-29 . Now we know

o (TR ) RS 0 U e el o
Pnce[l FI'] (I-9) |1 g (1 q)(l l-q]

q
=(1-9) (1‘_1‘2-—") =1-2q

Thus we get MR = price [1_ 1 )
€
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19.
xample
+E or the demand function ¢ = 30— dp ~ p* (i) Find the elasticity of demand when
(u) Find the marginal revenue when p = 3,

0 Somﬂon :

L
(i)wmnq=30——4p—p’, dp =~ 4-2 Whenp=3

% - 4 =2 (3) = <10. Again.'whenp=3,‘q=30-4 (3)-(3)459

Now elasticity of demand (e) = %zg. =5 10 H_T __3'3 | ik

(i) Here | e| = 3.3. Now fromtherelatlon betweenAR,MRaaud e]asﬁeny
we get

¢ Example 20. S

Let the demandfunctlon foracommodltyX be q'. -
pnoesofXandespecn y. Find the . t
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< Example 21. :
p where g represents quantity demanded, p

. 3 — L .
Consider a demand function g = Ap“y ikt Determine the direct price

represents price, y represents income, A, o and p are co
elasticity and income elasticity of demand.

Q Solution :
When g = ApH*

.5i=Aa,pa-1yﬂ and %!;_)= A_ﬁpayﬂ-l

op
.ég_= __E._.Aapu_lyﬁ =q

Now direct price elasticity of demand = 5 Ap®yP

Q|

o o o, ,p=1 -
Income elasticity of demand = -ﬁ-a—i=ﬁ'l\-ﬁp pras=

< Example 22.

Suppose the consumers will demand 40 units of a product when the price is Rs. 12
per unit and 25 units when the price is Rs. 18 each. Find the demand function assuming
that it is linear. Also determine the TR, AR and MR functions.

Q Solution :

Let the demand function be : p = a + bx (since it is assumed to be linear), where
p is the price per unit and x is the quantity demanded at this price. Since x = 40, when
p =12 and x = 25 when p = 18 we get

12 = a + 40b A
18 = a + 25b A7)

Solving (1) and (2), we geta=28 and b= % - Hence the demand functionis p = 28 - %-x .

The total revenue function is : R = px = (28-%—;).,;: 28x _%xl

The marginal revenue function is : MR = % = 28—%1:

< Example 23.

Show that the demand curve p = (}%5) — ¢ is downward sloping and convex from

below. Do the same properties hold for the MR curve ? [D.U.1985)
QO Solution :

. B a
Differentiating p = (m-)- ¢ with 1_'espect to x, we have

dp —-a

a5 (Jr+b)2<0 [+a>0and (x + by > 0]
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e demand curve 1s downward sloping. I')iﬂi:rcmiming again we have
us
2 dzp 20 >0 (i
T s +h)3 [a, x, b are positive)
. implies that the demand curve is convex from below. Hence the demand curve is
This ward sloping and convex from below,
down
a"‘ s} o
Now R (¥) =p.x = — g el
_q__dRU)=:Liiﬂﬂlfi_cz_ﬁﬂL_ﬁc
MR (X dx (x +b)? (x +b)?
dMR(x) _ —2ab
. s <0 . ;
Since ——- (x+b)’ the MR curve is downward sloping
. d*(MR)  6gp 50 el :
Again, TR s b)4 . which implies the MR curve is convex from
below.

Thus the same property holds for the MR curve also,
+ Example 24.

: d?
It is given that a demand curve is convex from below, i.e, [—d—é)—] > 0 at all points,

where p is the price and x is the quantity demanded. Show that the marginal revenue curve
. L dipie o i : .
is also convex from below if either 23 'S Ppositive or 4} 'S negative and numerically

2
less than %%—? - Does a similar property hold for demand curves that are concave from

below 2 [D.U. 1981, 1984)
QO Solution :
. Let the demand function be P =/ (%). Then the corresponding total revenue function
Sgiven by : R (x) = px
dR(x
di)=MR(x) = p o dD

Differrentiating MR w. r. to x we get

2 2
dMR(x) dp 4%p dp| 2dp d’p
‘7r“a+baﬂu" T

. 2
leferentiating again, we have 4 l:::.(x) must be positive, i.e,

2 3 2 3
3 %u-%{»o 2 %.%+%{i>o [Dividing both sides by x |
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SIS
3 A 2p
If ii—g is positive, then lﬂ'__ﬁ 4.i¥ will be positive as __de is already positive. So
) USRI R SN g
corresponding MR (x) is convex from below.
2 : d*MR(x) :
It £ 0 and i£ ‘20 > —d—l.: , then again > 0. Thus MR is convex ajgq
3 et - dxt
3 2
if i{i < Obut less than 3 2.
d\“ o dx2

2
. D . _
In case the demand curve is concave from below, — will be negative. Then (j

2 3
d*MR dp & g P 32220
___dxz(x) - %Ex_g+ﬁ, will be positive iff Siat P HOIRINT e, = e Wil

X
is not fulfilled. Thus MR (x) will not be convex from below if the demand curve is concave

s gdp 3d’p d’p
from below. MR (x) will be concave from below I(u) If = < 0,then = + =3 <0
So MR (x) is again concave from below.

< Example 25.

A manufacturer determines that ¢+ employees will produce a total of x units of a
product per day where x = 5¢. If the demand equation for the product is p=-05x+
40, determine the marginal revenue product when ¢ = 2. Interpret your result.

O Solution :

If R is the total revnue, then R = px = (-=0.5x +40)x =—-05x2 +40x == - 05
Gty +40 (5 [ x=5f]=- 12.5¢ + 200z. Thus

Marginal revenue product = % = —25¢t + 200.

dR : 3
When t =2, = = (- 25)(2) + 200 = 150 . This means that if a third employee is hired,
the extra revenue generated is z‘ipproximat’eiy 150. |
% Example 26.

If € is the elasticity of f (x), then show that the elasticiti

. es of x f (x) and f (x)/x are
(€ + 1) and (¢ - 1), respectively. Check with 1 (x) = ax. [D. U. 1990]
O Solution :
(i) The elasticity of the function x f (x)
X -d
= O &P - “f‘(l;)—[x%f (x)+1.1 (x)]

ﬁﬁ"i‘[f(x)]'*l =€+ 1,
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/,_ e : o f(.\’)

gimilarly the elasticity of the function Y

R 5 f(‘)}

% J(x) a¢'} X

X
o G
) xz X dx f(x) f(x)
2% f(v\‘-) £
RS
2 | *a /) r)
SRR e
Xz d
o 4 04 o |
70z )]
(i) Elasticity of the function gx®
X dl el o S :
R ax ] —— oax ax a
Elasticity of the function x.qx® Or. ax®*!
d xa(a +1). x® e

- axJ:‘” e iexet] (ax““) =(@+D).x®e-l - (g 4y
Elasticity of the function ax</x or, ax*!
s A d =1
5 ax®1 .?‘;(axu. )

_ X.(a—1)qx®-2
= ax®-!

= (U. * l)xu—-2+l-u+] = ((1 = 1)

Thus the results are verified.
“ Example 27,

O Solutiop -
() The given demand function is : x = 75
dp ==2P . Hence

| fy/| SRR S) 2p?
T] -—-""—--—2-—'——-——..... --2 =——L
d xdp; = (75~ gy '\ 4P) 75— p?

= P*. Differentiating w. 1. to P, we get

P=150,|y, | \L.,S__ (750 = 6
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SR
(b) From the result of part (a), it can be said that a decrease of 1% in the unit price
would cause an approximate increase of 6% in the demand. Hence demand would Increage
by 5% when the decrease in price is (5/6) or 0.83%.
<+ Example 28.
A company can sell 4500 items of a product when the price is Rs 5. When the price
of an item is increased by 10%, the demand drops of 4250 items per month, Assuming

that the demand equation is linear, (i) find the point elasticity of demand at tbe New price
level, (ii) approximate the change in demand if the price is increased by additional 109,

Q Solution :

Suppose the linear demand function is of the form
ity B )/ IRATIENER S (1)
We know that x = 4500 when P =Rs 5, and x = 4250 when p = 5.50. Substituting these
values into (1) produces a pair of equations 4500 = a + 5b and 4250 = a + 5.5b. Solving
them we get @ = 7000 and b = —-500. Thus the demand functions is : x = 7000 — 500p.

seop vroy P %(=500) e p
Nown—f(p)xf(p)—7000-500p 14-p

; ¥ sS85
@When  p =55, n=122 =065

(i) Ata price level of Rs 5.50, a 10% increase in price will result in a percentage change

in demand of approximately 1 x 10% = —0.65 x 10% = —6.5%. Thus the demand
will decrease by 6.5%.

< Example 29.

If the demand law is x = 20/(p + 1), find elasticity of demand at the point

when p = 3. What type of curve is the demand function ? What is its economic
importance ?

O Solution :

(a) The given demand function is : x = pzfl =20(p +1)”!. Differentiating w. r.

to p we get % =-20(p+1)72. Hence

-~ dx = =
| n, |=TP'FE= ~{p/20(p +1) '} x{-20(p +1) )
¥ ppnyiihgy - 21 =g
20 (p+1)? (p+))

3 b
At p =3, |n,;|= %=;‘-. The demand function is a rectangular hyperbol2

It is downward sloping and convex to the origin, As p increases | na | approaches
ity




ple 30.

& Exam
Find the clasticity of demand for each of the deman d l
a-bx,

_xext, (c) p=xe ~b(x+¢) \wh
(b P where a, b
when elasticity of demand equals unity m’e;c‘:‘ zf:‘:omtanta Also find the vahm of

) solution :
| (@) Dlﬂ'erentlatmg the demand | &
| ( e aw p = (a - bx)w, 1, t, pwe gy .
!.' o = ) (_*b) dp or, 1= _._L—_ ﬁ : - Y s i

o) 2(0 bx)lfz dp ' . at
z or, —={a bx)liz =g.x.. .

dp . S
SERE :}E% _=(a- :x)llz {2(0 bx)"’-"-', :
: (-b) ¥

Now |1, | = lwhenﬁ_l 1 #
. r,
o, 2a=3bx or,x=12a/3b.
© ronel Rl m
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* Example 31, \

AR
AR -~ MR

Verify | n, ' = for the linear demand law : p = a + py,

D,
0., 1989,
Q Solution :

Differentiating the demand law p = a + bx w. . to p, we get

1=b.-‘i{ R

= —

dp' " b dp
—--1’.. ﬂ—___a+b'r _1-)=~(———a+bx) ...... 1
'n"'h x 'dp ( x )(b bx ()
Again, R(J:)=p.x“—"(a+bx).x=ax+bx2. Then

R
AR:(‘;)=G+L”I and MR = R'(x) = a + 2bx

Shic Al a+bx Zatbxy =6 +08) & -
AR-MR  (a+bx)-(a+2bx) —bx bx

From (1) and (2) we conclude |'r]d| = K{Bﬁf
< Example 32.

Verify the relationship MR = P[l = | Tll |J for the demand function :
d

P2=(2-x)"when 0 < x < 12,
O Solution :
Differentiating p = (12 - x)"2 w, 1. to D, We get
l=-%(12—x)'"2(-1).-‘—&— bl =l & gy
dp 2(12-x)"2 "dp

o, —==-2,(12-x)2,

&

o |ng |=:}£,_%;_= -*(12;x)112 .[_z(lz_x)uz]___ 2(12-x)

X
Now R(x) = px = (12 - x)"2x. Then

MR = R’(x) = ‘%‘(12 S x)-l!l. (-l)x + (12 P x)“!

=X
REIIPEE AL

=412-x - X _2(12-—x)..
2;[2-—): S

=24 =3n )
212~ 2V12-x
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/ ,
a0 P15, 2017

From (1) and (2) we conclude MR = p{l (17|}

Show that for maximum total revenue, elasticity of demand is unity.

o Solution :
Let x = f{p) be the demand curve. Then R = pAp) = p.x.

dR _d Sreon
. MR = dx i dx(P-x)— x-dx +p1

Since for R to be maximum dR/dx must be zero we get,

R _ dp oows 6
=0 o X2+ p=0 or, x = p(dx/dp)
s mg| =224 = L« (dx/ dp=1

x dp -—p(dx/dp
This shows that | N, | must be unity if total revenue is to be maximised.

% Example 34.

For the demand function aQ + bP — k = 0, where a, b and k are positive constants,
determine the point elasticity of demand when MR is zero. [D. U. 1994]

Q Solution :

Here P—%+§- Then

R=pQ-"2L k9 g MR === L
Setting MR = 0 we get,

hz:Q+*b-=0 or, -2aQ + k=0 or, Q=-2£a.

o 2 e 12 R (4

* Example 35,
The MR function is given by R'(x) = 28 — 15x + 2x*. Find the TR function and the
Gemand function,

=
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QO Solution :
AR _ 08 - 15x + 242 Thug

Rairt hat
Let R (x) be total revenue function, so 1 dx

2
dR = (28 - 15x + 2x)dx

Integrating both sides we get
2 3
19%_ 2% g

R(.\‘)=J‘(28*15,\'+2x2)dx=28x-— 7 e

- et K =0,
Since it is obvious that R (x) = 0, when x 0, we g

15 210
& R(x) = 28x - (2) +(3)x ‘
If /' (x) is the demand function, R(x) = x.f (x). So
R 15 2).:2
foy= B0 g (B5)s(2)

If we let p rupees be the price of one unit of the commodity when x units are demandeg,
then because p = f (x), the demand equation is

15 2).2
p::28 (2)x+(3) 7

< Example 36.

If MR function for output x is given by MR = ( +6 2)? +35, find the TR function
X
and the demand function.
O Solution :
dR _ 6 6
MR = =1, =5 e e
Here s (x+2)? Hence, dR {(x T2y +5}dx

Integrating both sides we get
R(x) = J' {6.(x+2)7 +5}dx = ~6(x+2)! + 5y + K (K is a constant).

Since it is obvious that R(x) = 0 when x = 0 we get,
0.= —6(0 + )\ L3k 0+ K o= 3

6
Then TR = 5x ———— 4+ 3=5x+3 - L 3x+6-6 _ 3x
(x+2) 5 42y SR B

Iff(x)lsthedemandﬁmctlon,R(x) =xf(x). So f(x) = 5+( 3 )It‘weletpl'lll’e"s
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—“
» E“mple 37
? inal revenue function of a firm is MR = ab - Yt
.i |f the marg! W ¢, find TR and show
:J
ot P= .._-—b- ¢ is the demand function,
o Solution :
- -?-‘!—{~—at‘>(x+l:O)”2 - T
MR = g = ¢ S0 dR = {ab(x+b)? - c}ds. |
Integrating both sides we get e
= =2 X+0D L. Fy . 1 D‘s“-:;.-:.
| R(x) j{ab(xq-b) “c}d’-‘”-a-bl-—_ﬁLfdx{-K g S

Since it is obvious that R(0) = 0, when x = 0, weget 7 it bt
; - o f e .
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< Example 39. ; . elasticity of demand is pj
Obtain the demand function for a commodity whose elasticity Blven
as M =a - bp.
Q Solution :
SHDER a-bp _ or, {____]-dp :
_?Eﬂa—bp Of.[ P dp X P ¥

( = tant
Integrating (a log p — bp) — log x = log A [A = constant]

or, log p® +loge™ —logx = logA [ loge = 1]

_bp
a ,-bp g.e
Dofai BRI x=£_i_—

a —bp
} =logAh o, x

or, log( 2 ';

This is the required demand function.

< Example 40.
Determine the equation of a curve which has price elasticity of demand as unity

throughout its range.

Q Solution :
Let p be the price and x be the quantity demanded. Then

=R dx dx _ —dp dx __(dp
Myl= = dp_l or, — 5 or,jx J.p

or, log x = — log p + log ¢ [¢ = constant]

or, log x = log p_] + log ¢ or, logx = log(?]
~x=£ o px = c. Hence px = c is the required demand function.

< Example 41.
If y is the number of persons having income of Rs x, it is found that y decreases

: : dy my > :
as x increases according to the law o 7iEee where m is a given constant. Show that

the dependence of y on x is y = ax ™.

O Solution :
Here d_y = —m-l or, Q = —mﬁ
dx x y X

Integrating

dy dx
j =i —mJ'T O, logy =-mlogx+loga [where g = constant]

or, logy =logx™ +loga or, logy = log(ax"") O =i =
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e

" Esallﬂple ' "

v following are the two demand functions for two commodities
The

Cand Xp )8 =p 05 5 -08

%9852 x = p, 1y *% g VLR

.. whether the two commodities are complements or substitutes.
,ymine WY
yeterm

J Sohltion :

= =1.7 0.8
Given Xl = p, D4
5)(1 A7 L by 2
2 08p, " =08 by
Then sz | P, 2-p,
Again since X, = plo.sz_().g

= O.SP‘O.S-I .p2—0.8 = O.SPI—O.SPZ—O.B

oX
Here %)_(-1- >0 and —®—2 > 0. Hence the two goods are substitutes of each other.
/%) 1

& Example 43.
The demand function for a commodity is given by
X, =300 - 05 p,2 + 0.02p, + 0.05y.
Find the income elasticity of demand when p, = 12, p, = 10, and y = 200.
O Solution : :

- 58X
Since X, = 300 — 0.5p,2 + 0.02 p, + 0.05y, we get —a-y‘- =0.05 :
Income elasticity of demand is given as |
X, 3  300-05p>2 +0.02p, +005y & r
|+
3 200 1_;
=300 05144+ 002 x 10+ 005%200 ~ 2 |
> 200
=300-72+0.2+10 < OO
_200%005 _ 10 _
2382 T 238 F 0.
The commodity is a normal necessity.
* Example 44.

Obtain the income elasticity of demand for X, when the demand function is

X, =.§._4pz +5y2 and p, =2, p, =025, y = 100,
1



ol Ll

T ——

oot e

4700 MATHEMATICALTECHNIQUES ———

Q Solution :

2 2 oX

Kol —L =10y.

= 4p,+5y . Hence 5 )
y X, _ 100 x10x100 = 2

w-g—-—4p2 +5v2 Sy %——4}(0254‘5(100)2

P ;

‘n:

The commodity is a normal luxury.
< Example 45,

The TR is given by R = R(g). Now if R(g = 2) = 200 and MR = 10 + 20g — 32
find the TR function of the firm.

Q Solution :

Here %= 10+20g - 3¢ or, dR = (10 + 20g - 3¢%). dg
Integrating both sides we get
[ar =_[(10+ 20 - 3¢%)dg

2 3
or, R(q)=10g+ E;;_i‘;_ + K where K is a constant,

or, R(g) =10 + 10¢° - ¢* + K
Now it is given that R = 200 when g = 2. Thus
200=20+40-8+K or,200-52=K or, 148 =K
. R(g) = 10g + 10¢? — ¢> + 148. It is the required TR function of the firm.

< Example. 46.

Consider a consumer in a two commodity world whose indifierence map is such that
the slope of I. C. is everywhere equal to —y/x. (a) Show that the demand for X is
independent of the price of y and the price elasticity for X is unitary. (b) Find the value
of the equilibrium marginal rate of substitution given that the prices of x and y are Re
1 and Rs 2 per unit and income is Rs 120. (c) What does the Engel curve for x look
like ? What is the income elasticity of demand for x?

O Solution :
(a) Slope of the indifference curve = % =—y/x. LetM =pxtpy be the budget

equation of the consumer. Now the slope of budget line, % o O equilibrium

Py
p .
%z .p_x or, p, = xp,. Let us put xp, = yp_in the budget equation.
Y

Then

M=px+py=yp,*yp,=2p o, y-_-.zM,
: ¥
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- (et ¢
¢ the

H“" { b,

|

- Py gince p. =1, p, =2, we get MRS = >

= ) Tn equilibrium MRS = Bt Since p; Py )
t"

7y

i i = ' €
_ M e the demand function for x, i.e, x = fAM, p ). Now incom
() Lot * 7 2p,

ity of demand for x is given by
C'las UL

% changeinx  §x/x _d& M _ M &x _ dlogx

e =% changeinM OM/M x oM x oM dlogM

Let X= ?M-— Then log x = log M - log(2p,) or, log x = log M - log 2 — log p,
. "pj:
dlogx
Then e, = 5Tog M =1,
Hence the income elasticity of demand for x is one. Again
- Ologx =¥
“rx = Blog D

The Engel curve for x is a straight line through the origin.
< Example 47.

A consumer’s demand curve for x is given by P =100 — \/6 . Calculate his point-
price elasticity of demand when the price of x is 60.

O Solution :
P=100-yQ or, yQ=100-P o Q= (100 - P)2.
dQ
Then Tp = ~2(100- P)
-49/Q _pdQ P
E_= T e e e e B "'2P
20

* Example 48,
A consumer ;
P1= 6. She i also

s observed to purchase q,
Chavigyr consiste

obse:rved to purchase q, =
nt with the axioms of the

= 20, qZ = 10 at prices pl —. 2'
18, ¢, = 4 at prices p =

3,P,=5.1s her
Theory of Revealed Preferencze ?
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=2,p,=6, is given by

o el

Case 1. Cost of the 1st bundle (X) at prices P,

i 10 = Rs, 100.
Py + Pydy =2 %20+ 60X

At the same price cost of the 2nd bundle (Y) is

: = 36 + 24 = Rs. 60,
POy gy = AWML OE R

Now at prices p, = 2, p, = 6, when the consumer purchases X, Y is also available withj,
the attainble set of the consumer, i.¢, X is revealed preferred to .

Case 2. In another price income situation when p; = 3, and p, = 5, the cost of the
Ist bundle is 3 X 20 + § x 10 = Rs. 110. At the same prices, the cost of the 2nd bounde
is 3% 18 + § x 4 = 54 + 20 = Rs. 74, Now at prices p, = 3, p, = 5 When the consumer
purchases the 2nd bundle, the 1st bundle is not within the attainable set of the consumer
and hence it is consistent with the weak axiom of revealed preference.

< Example 49.

Construct ordinary and compensated demand functions for the utility function y =
29,9, + 9. [C.U. 1993, B.U. 2001

Q Solution :
Let the budget constraint be y = p,g, + p,q,. The utility function is given as 4 =
29,3,* g,- We can now form the Lagrange expression as

V=299,+9, +My-p4q, — P4,)
The first order conditions for maximum utility are :

e e e TR e e o BT SRR I T LR b

qu=2q2—lp]= ............ (1)
; )
—Sq—2=2q1+1—lp2=0 ............. (11)
oV
! 6—. =y-p4, —DPyq; = 0 (lll)
=
:
.4

: 2
From (i) we have % = A . From (ii) we have 29, £ = A . Thus
1 Py

2Q2 - 2ql +1
pl o pz or, 2p2q2 = 2p1ql +-pl or, pzqz 4 2plQ|2+ pl

From (iii) we have

Y= Pd + P, or, ¥ = pg, + 2pg, +p,
2
2pd, +2pyg, +
o, y= 4 B o

Y ol
or, 4 =
: 2p, 4




!

¢ the equation for the ordinary demand function for g;. Now =~ W_&y;

L 2y - py
- pl[ 24 ]+P2‘12 or, 4y 2y - pl)*"rm

4p,
" f_}%ﬂi:h or, ,-‘-—-L"‘I: ’or. %
: _.

his is the required equation for the ordinary demnnd ﬁnfction M o
In the case of compensated demand curve our prOblem i‘ to Qf 7

Z=pay+ P+ u[uo “29142 ] o
The first order conditions of mtnumsanonrequm .
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R i e get
This is a quadratic equation in g,. Solving for ¢, W€ &

~4p, t\ﬁﬁplz —4(4p,)(p, — 2ugP;)

Since g, can never be negative we get

q,

_ —4p, £416p ~4(4p,)py 24y

% 2-(4p,)
—4p, + 1/32:4013“172
_ ~Pi+y2uyp\p,
01', q] o Sp]

This is the required equation for compensated demand function for g,. Again from
(vii) we get

_2pyg, - p
2p4, + p, = 2p,q, o 91 = 2p,

Substituting this value of g, in (vi) we get

2
2p,q, - p, 4p,q," —2pq, + 2pq,
i 2[ g |Bte o - 2p,

_ 4pyay’

or, U, 2 P or, 4, =

UoPy
2p,

This is the required compensated demand function for g,.
< Example 50.

If P C.C. for y is parallel to y axis what will be the shape of the demand curve for
¥

[C.U. 1987)
QO Solution :

Let us consider the budget constraint as P .x+ P .y=M. Now taking total
differential we get
x.dP +P, dx+Pydy+y.dPy =dM

Since we are concerned with the PCC for y, we are to consider here dP. =d M = 0.
So we get P dx+P, .dy+y.dp,

= 0. Again since PC.C. for y is parallel to ¥ axis, dx
= 0. Then

Py.dy+y.dPy =1




ml: we get,

Int 3
log y = — log P + log K or. logy+103p.1°8];

or, log (" P)) =log K P, =K = constant,

This shows that the demand curve for Y is a rectangular hyperbola,

depvh

Example s1. *Wlw
if PC.C. of x is parallel to x axis then darive the ﬂ'mpe of the d . |
for X: e flt__?;:: .,.-;.J:I M
gL f" ‘r,“‘: s e

0 Solutioll :
Let M=p,x+p,y be the budget constraint. Then
dM=p_ .dx+x.dp + p,.dy+ y.dpy (1:)5

ere since M is constant, dM = 0. Again P.C.C. of x is parallel to x
Moreover when we like to derive the demand curve for x we assume.
constant, i.¢., dp,, = 0. Then equation (1) ﬁnally becomes Ea it

p.dx+xdp, =0. or, P; | -=--xdpx

Integrating both sides



T ———— R
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* Example 53,

Obtain the demand function of a consumer l:”th n":;il.l:y, functiop
u=x"y!' = 0 <aq < | and show that the budget share of each commodity is Constan

B, U, 1999]

Q Solution :

Let the prices of two goods be p, and p, respectively and th"? l:ncpme Ofthf’ Consumer
be M. Now the demand function can be dlerived from the equilibrium condition of the
consumer which states

a-1 a
Now, f;:axa—lyl-a.__a(ij ’ );=(1-—a)x"y’“=(1-a)(-;—)

2
Y

“G)H . [x)“-'-“ 5

o

Now in equilibrium

ey B

l-a x P,

o, y= 4%
’ y a py i
Putting this value of y in the budget constraint we get
M=x px + -I;Q_-&..

a py Py

o, M =xp + -1—;3.79‘::Jr

or, M = xp, (1+1;“)

orx =4 D) |
This is the required demand function for X. Again putting this value of x in (i) we get

_l-a aM p,
y_ a p.l' py

(1-a)M
p,) ... (iii)

or, y=

~




m demand function of y. To find out the budget share Ofelcb P
This !

X ' y z g o
o have to get the values of p, M and Py "l% From (ii) and (ﬂi)_wf ‘?%‘;r

X
Pe M =@

pA=-a) o

gince @ s constant, it is clear that the budget share of mh 0011\1!!36]%

& Exlmple 54.

If ¢ = f (p) and elasticity of g with respect top is equal to o (con "
ihe demand equanon. it 3 e

o Solution : | i
we are given
2 P udges st Gp g
e, |=—-=.-—/% = : S
LEec 2t
ie, 5 = .p_dp
Integrating both sides we get 5 :
.l-, 2
q

or, log g + Iog c1
or, log q + logp“'- I

$ Emple 55' ;: ~..v
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: it we get
Differentiating both sides with respect to log p
dlogg
dlogp )
dq
dlogq q p dq
But ol ol R
dlogp dp q d
s it is a luxury good.
Thuse,=-2 ,ie |e,|=2. Since | e,| > 1, 1t1s @ lU ry

< Example 56.

! e -
Suppose a consumer in a two good world has utility function ;‘ % ;yz A h'ts budget

line be given by 2x + 3y = 100. Find out the equilibrium purchase p AL commc; ok

answer. ' [B.U.2002)

Q Solution :

If the utility function is'u = x2 + y? and if u is constant at a level u®, then _the
equation of the corresponding
Y4 indifference curve becomes x? + 32 =
u° which is the equation of a circle
with the centre at (0, 0). Thus the
(o, ‘_‘S)_O)B indifference curves will be concave
U, and there will be corner solution. The
corner point of the feasible set at
which utility is maximum will give the
equilibrium purchases of the consumer.

»x The equation of the budget line is

A
(50,0)

3
2x+3p =100 ie. 2= +=2 =1

100 100
e Ve
or, 50+m I=
3

Hence the coordinates of the intersection points of the budget line with the two axe are

A (50, 0) and B [ ,_1.29) . Now utility at A (50,0) is (50)2 + 07 = 2500 and utility at B

m) 3 (100)2_10000_ 1
(,3 is 0° + 2 i —11113.

: | 5400 30 s _
Since 2500 > 1111 9 utility is higher at A than at B. The indifference curve_pgssms

through A juf'ill'be higlller than the indifference curve passing through B. Hence A Wil
be the equilibrium point where the consumer will purchase 50 units of X and nothing
of Y. i




