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" Illustrative Examples :

Example 1.If C = 4x*- 3x2+ 200x is a total cost functlon find the slope of AC curve and the
slope of MC curve when x = 2.

- Solution :

Total cost function : €= 4x~ 3 +200x Ll O A

C  4x —3x*+200 ‘ ]

Average cost curve : AC = Fi x xx ML 4x2-3x +200 | 3
The slope of AC curve : d(40) = —(AC)

d ' ‘ ' '
= (Ar-3x+200)=8x-3=8(2)-3=13>0, (positive)

2nd part: | - ‘ O o e "
Marginal cost function: | | ’
. _d e m e ]
- —==—(C il -3x2+200 = 12x2— 6x +200 , j
> dx( ) (413 ) X | S

~ The slope of MC curve :
d’c_d(dc ST N ‘ TR g
| “‘ﬂ'—(12x2 Gra200) e
‘ ""-24x 6= 24(2) 6= 4z>o (posmve) . e
.Example 2 If the total cost is glven by C 10+2Q+ 30° where Cand Qrepresent total cost ,' } '
e and quantlty respectxvely, f nd the slope of the average varlable cost ' G ?
--Solutmn St et U '_
" Total cost iC= 10 +2Q+3Qz " AT 4

‘Here total variable cost _TVC 2Q +3Q2 [ TFC “1"]
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Mathematical Economics

Again, average variable cost

e 20430
A70==5 )

=2+3Q

The slope of AC curve :

d(4vc) _ d N /
=—(AVC)=—=(2+30)=

dQ dQ( ) dQ (2+30)=3>0, (positive)

The Shape of Cost Curves

In Figure 20.6, AFC, AVC, ATC, (or AC) and MC curves are shown.

Cost

MC 4c

From the above diagram, we observe the

following statements, AVC
| i)  When the level of output increases, / -
f AFC decreases and it approaches

to ox-axis.
ii)  WhenAVC is minimum, A4VC=MC i

i)  When AC is minimum, AC = MC AFC

0 0, 0, 0, Output
Fig.-20.6 : The shape of cost curves

Conditions for Cost Minimisation

Condition AC is MC is AVC is
minimum minimum minimum

First order condition ~ d(4C) _,  d(MC) _ d(4¥C) _,
(Necessary condition) do dQ -~ do

Second order condition dz(AC)>O d*(MC) L d*(4rc) > . i
(Sufficient condition) dQ’ | arQ2 i sz .
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Theory of Cost Functions or Curves

Note: : s
e: By using the above conditions, we can also find the relative extrema values of respective
AC, MC and AVC functions. ,

Ilustrative Examples :
Example 1. A manufacturer has a total cost function,

7C = 100Q-10% + O
Find the output Q which minimises average cost (AC). Alsop

of output AC = MC, where MC is the marginal cost.

rove that at the level
G.U. Exam - 2005

Solution :
Total cost function : TC=100Q — 10Q* + O’

TC A 2 3
_1000-100°+0° _ 00 100+ @

——

Average cost : AC =
g 0 0

L —

dg  dQ

For minimising AC function, the fo
. d4C) _
i) 40

Here, ey _d (AC) =;d-é(100 -100+ ) = -10+20

llowing two conditions must hold good,

0= First order condition (Necessary condition)

d*(AC)
do’
According to first order condition,
d(AC) _
Tdg
= =10+20=0
= 20=10

Second order condition (Sufficient condition)

>0 s

ii)

0

__._...,_-5

Now according to second order condition,
d*(AC)
do*

o doi 40 |

>0
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d
4 (10+20) >0
=> dQ(

X 2 7 0 .« .
Therefore, at O =5, AC is minimum.

2nd part :
We know that, AC =100 — 100 + (*
Again, marginal cost :
O diI1C) d
~ dQ dQ

(IC)

=-5—Q(100Q—10Q2+Q3)=100—20Q+3Q2
Given that, AC = MC
= 100-100+ @*=100-200Q + 30"
= =-30*+(*+200-100-100+100=0
= =20°+100=0
= =-20(0-5=0
Here, -20=0 and Q-5=0
s 0=0 SRS 0 F )
Therefore, at 0 =5, average cost is equal to marginal cost.

=N
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