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Calculus 12 ; Ch. 3: Applications of Derivatives

’ Section 3.4 — Practice Problems

1. A company determines that the cost, in dollars, of producing x items is:
C(x) = 55 000 + 23x + 0.012x2

a) Find the marginal cost function.

\
Eu\ 2 ¥+ O.o?.’-\sz\

b) Find the marginal cost at a production level of 100 items.

\
C (o) 2 R+ 0,024 (100)

P

¢) Find the cost of producing the 101* item.

C (o) = clieo)

Z
SSeas + 7300 « 0.020 1) - [ SSeoe + 23Ctos) + o.azCe)’] = ] 128 41 i

. 2. The cost, in dollars, for the production of x units of a commodity is:
£ = 1500 + 4 =
£ 10 ' 1000

a) Find the marginal cost function.

' X
Coo= L, 2x L X
o oo o Soo

b) Find the marginal cost at a production level of 00 items.

' k.3
C e = L 82 JAEN —
o) Soo [ S

¢) Find the cost of producing the&01* item.
C (20) - C(Bas)

2 2 1 g
1SS0 + 80l + 8ol - [lSoolggoo © Sao & - 120
‘ \0 {900 \0 \on)

24




Calculus 12 ; Ch. 3: Applications of Derivatives

3. A manufacturer determines that the revenue derived from selling x units of one of their products is: .
R(x) = 8000x — 0.02x3
a) Find the marginal revenue function. _
B‘w 2 B - 0 -Oéxz—%

b) Find the marginal revenue when 300 units are sold.

@,‘(3«;\ 2 200 - 0.06(300)1
2 (0 2% fund

c) Compare this to the actual gain in revenue when the 301 unit is sold.

R(300 — B(Z0)

3 31
Qoo (Bol) — 6.02(301) — [ Boso (300) — 6.02(00)

= iﬁ 258(\"(8\
O

4. The Geehan-Herlaar Pen Company estimates the cost of manufacturing x pens is:

C(x) =23 000 + 0.24x + 0.0001x?
and the revenue is:

R(x) = 0.98x — 0.0002x2

a) Find the profit function.
Pod 2 Red - Cexd

Poo 2 0.8« -~ 0.000le- [ 309Q + ©.24 % « Q.ooo(x"}

2
b) Find the marginal profit function. Pea= O AU - 0.0003¢ - 23 000}

\
I{PQ«J =z 0.4 - 0,0006x
——
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¢) Find the marginal profit when 1000 pens are sold.

\
P(\ooo\ = 0

TH - 0.606€ (lass)

=
-—

d) Compare this to the actual increase when the 1001% pen is sold.

P Qoo — P(loce)

2
0.4 oot - 0.0063({0o) ~ 13 000 — [0.74(\@& — 9.0063

[* o)

a

o) -230%]

5. Greenwood’s Mini Sandwiches has determined that the monthly demand for their sandwiches is

given by:

30000 —x
10000

and the cost of making x sandwiches is:

C(x) = 6000 + 0.8x

a) Graph the demand function.

=
2 N
-\\
J—— : \‘gﬁ
" N
. | N
. | 2N
) 1 oci'aoo _ 20000 30000 40000
l ‘ X
|
b) Fill in the following table to demonstrate the demand at the given prices.
P $0.00 $0.50 $1.00 $1.50 $2.00 $2.50 $3.00
% 20 000 | 2€ o000 20e08 | IS 000 | Iweoo So000 @)
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¢) Find the revenue function. .
Q(x) 2 x P(*\

2
2 oo ~ X -

(C.2-YC )
d) Find the marginal revenue function.

Rloaa = 3-_2¢ L, |3-_x%

faYe=2) Qo0

e) Find the marginal revenue when x = 1000.

\
K Goo) = I— o> (-ﬁ'zgo]
Sewo

f) Find the profit function.
Pl = Loa —~ L)

2
3 - x
e
|oaoa

g) Find the marginal profit function.

P‘(x) < - ¥ 4L 2..2«
e e =)

h) Find the marginal profit when x = 10 000.

\
P tlooo0) = “ig;_‘f_’so__ L 2.2 =
Sooa '
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6. A company estimates that its production costs, in dollars, of producing x items is:
‘ C(x) = 82000 + 23x + 0.001x?
and the demand function for the product is given by:
P =100-0.01x

a) Find the marginal cost function.

\
C o= 2o+« 0.00?.X\

b) Find the marginal revenue function.

2
QQO’- x.{loo — 6.0ix) =2 oo —0.0t1x

Iq R0 = \o;j::g

¢) Find the marginal profit function.

_ .
PQA a Ren-— Ceny = P =2 \0ox —0.otx - ( 2000 +« 23 -+ 0,001&’\)

E)‘(x\ 2 —0.022x & ?4‘]

d) Find the marginal profit at a production level of 50 items.

ooy = '0.0(ﬂxl-a- Fix — D000

1
Psey = ~-00.022(s0) + 77




