
Unit III

Techniques  of derivatives – simple, partial and 
cross partial  derivatives – maxima and minima of 
function of two variables-conditions
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Maxima and minima conditions..

• Differentiate the given function.

• let f'(x) = 0 and find critical numbers.

• Then find the second derivative f''(x).

• Apply those critical numbers in the second derivative.

• The function f (x) is maxima when f''(x) < 0.

• The function f (x) is minima when f''(x) > 0.



Applications of Differentiation
• Single Variable Case In economics the differential calculus - It is convenient at this 

stage to list some of the functional relationships which recur most frequently in 
the work of the economists: 

• A production function Q= f(L) which records the maximum amount of output that 
can be produced with given amount of labour. 

• A cost function C = f(Q)records the total expenses C associated with production 
level Q. 

• A utility function U(Q), which measures the pleasure that the individual derives 
from the ownership of some quantity of Q of some commodity. 

• A revenue function P.Q= Q.F(Q), which shows the total income of the firm when it 
sells Q units of a commodity at the price P per unit; Economists have then 
adopted the following terminology: 

• Marginal product is the name given to dQ /dL

• Marginal cost refers to dC/ dQ

• Marginal utility refers to dU/ dQ Marginal revenue refers to d(P.Q) dQ



Application. ..

• Example 3. (a) For the total revenue function TR = 500q − 2q 2 , 

Find the value of MR when q= 20 (b) If P = 80− 4q is the linear demand 
function, write out the total revenue and hence the marginal revenue 
functions .

Solution: a) MR = d(TR) 𝑑𝑞 = 500 – 4q,when q = 20 

MR = 500 – 80 = 420

(b) We know by definition that TR = pq. ⇒ TR = (80− 4q) q = 80q − 4q 2 
MR = d(TR) dq = 80 – 8q



Profit Maximisation of a Firm
• Profit Maximisation of a Firm -well acquainted with the marginal cost equals 

marginal revenue as a perquisite for profit maximisation. 

• If R(Q) is the revenue function of a0 firm and C(Q) the cost function. From these it 
follows that a profit function 𝛑 may be formulae as π = R(Q) − C(Q)  ---(1 )

• (i) A firm sets its output where its marginal profit is zero. We obtain this result 
formally using first order condition for a profit maximisation.

• We set the first derivative of the profit function, equation (i) with respect to 
quantity equal to zero. dπ /dQ = 0 .   ( 2)

• (ii) Equation (ii) is a necessary condition for profit to be maximised. Sufficiency 
requires, in addition, that the second order condition hold: d 2π /dQ2 < 0.

• (iii) Because profit is a function of revenue and cost, we can state the above in 
one additional way. The first order condition can be stated by setting the first 
order derivative of π = R(Q) − C(Q) equal to zero. dπ /dQ = dR /dQ − dC /dQ = MR 
− MC = 0 ⇒MR = MC. 



Application…
• The first order condition can be stated by setting the first order 

derivative of π = R(Q) − C(Q) equal to zero. dπ dQ = dR dQ − dC dQ = 
MR − MC = 0 ⇒MR = MC .

• . (iv) Equation (iv) is a first order condition which states that for profit 
to be maximised, the marginal cost must be equal to marginal 
revenue of the output. For profit to be maximised, 

• the second order condition must hold. d 2π /dQ2 = d 2R /dQ2 − d 2C 
dQ2 = d(MR) dQ − d(MC) dQ < 0

That is, for profit to be maximised, the slope of the marginal revenue 
curve, d(MR)/dQ must be less than the slope of the marginal cost, 
(d(MC))/dQ curve.
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