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Practice Problem 5 (Differential Calculus)

Suggested Answers

1. Exercise 7.1 questions 2 and 3(a, ¢, d) in Chiang and Wainwright (2005)
Ans. Q.2  (a)4x~® (b) 3x~2/3 (c) 20w3
(d) 2cx (e) abul~?! (f) abu~b1
Q3 (@) (x) =181 (1)=(2)=18.
©) () =103 £(1)=10; £(2) = 1Y%
) f(x) =xV3, 1) =1, f(2) = 2*°

2. Exercise 7.2 questions 1, 2, 4, 7, and 10 in Chiang and Wainwright (2005)

Ans. Q1 VC=0Q3—5Q2%+120; %zMC=3Q2—10Q+12
Q2 C=AC-Q=0Q3—4Q%+174Q; Z—gch=3Q2—8Q+174

This is a long-run cost function because the fixed cost is zero.

Q.4 (b)=AR-Q=60Q—3Q2;MR=Z—Z=60—6Q

(c) Yes.
(d) The MR curve is twice as steep as the AR curve.
(x2-3) 9
Q7 (= (b) —=
30 acx?+2adx—bc
( )(x+5)2 ( ) (cx+d)?



Q10 (@ MC=6Q+7; AC=3Q+7+1Q—2
() MR=10-20 AR=10-0Q
() MP=a+2bL—cL?>AP = a+ bL — cL?

3. Exercise 7.3 questions 1, 3, and 4 in Chiang and Wainwright (2005)
Ans. Q1 2 =-2x[3(5-x)?+2]
Q3  (a) 2 =18x(3x? — 13)?
(b) = 189x2(7x> — 5)8
() 2 = 5a(ax + b)*

Q.4 Both methods yield the same answer Z—z = —32(16x + 3)73

(Questions 4 — 5 are from Dowling, 2012)
4. Find the marginal and the average functions for each of the following total functions.
Q) TC=3Q*+7Q + 12

Ans. MC = 6Q + 7; AC=3Q+7+%2.

by =Q2?—130Q + 78
dm 'Ez _ 7_8
Ans.@—ZQ—B,Q Q 13+Q

5. Given C = 1200 + 0.8Yd, Yd=Y-T, and T=100, use the derivative find the marginal
propensity to consume (MPC).

Ans. MPC =0.8

6. Differentiate the following functions:

x%2-9x420
xX—5

a) y=

d
Ans. 2= 1,x#5
dx

b) y =+vx++x



dy _ 1 ( 1 ) Vx+1

Ans. o= 2(x+Vx) wx) T 2(vE+x)

c) y=In(e* +x)

d eX+1
Ans, =22
dx eX+x
d) y=x%e*

Ans. = x3e*(x+4)
dx

7. Given the total-product function:
Q =2L+5L%— 3
a) Find the average product (AP) function.
Ans. AP(L) =2 + 5L — L2
b) Find the marginal product (MP) function.
Ans. MP(L) =2+ 10L — 312

c) Determine the slopes of the AP and MP functions. What can you conclude about their
relative slopes?

Ans. 4P _ 5 _ o) - aMP) _ 10 — 6L
dL dL

The MP curve is twice as steep as the AP curve.



