Name: ________________________________   Date: ________________   Math 1325 (Business Calculus)
Unit 2 Test Review
This review goes over Marginal Analysis, Compound Interest, Derivatives for Exponential and Log Function, and Derivatives of Products and Quotients.
Revenue, Cost, and Profit Functions
For Questions 1-3, determine:
a) The revenue function R(x) and its domain.
b) The marginal revenue at a given x value and interpret the result.
c) The profit function P(x).
d) The marginal profit at a given x value and interpret the result.

1)   A technology company provides the price-demand equation p(x) = 50 − 0.01x, while its cost function is given by C(x) = 5000 + 7x. Find the required functions at x = 1200.
1a) R(x) = 50x – 0.01x2 , D: 0 ≤ x ≤ 5000
1b) R′ (x) = 50 – 0.02x , R′ (1200) = $26 , At a production level of 1200, the technology company’s revenue would increase $26 for an additional unit sold.
1c) P(x) = –0.01x2 + 43x – 5000
1d) P′ (x) = –0.02x + 43 , P′ (1200) = $19 , At a production level of 1200, the technology company’s profit would increase $19 for producing one more unit.
2)   A fitness equipment company has the price-demand equation p(x) = 75 − 0.02x and cost function C(x) = 3000 + 5x. Find the required functions at x = 800.
2a) R(x) = 75x – 0.02x2 , D: 0 ≤ x ≤ 3750
2b) R′ (x) = 75 – 0.04x , R′ (800) = $43 , At a production level of 800, the fitness equipment company’ revenue would increase $43 for an additional unit sold.
2c) P(x) = –0.02x2 + 70x - 3000
2d) P′ (x) = –0.04x + 70 , P′ (800) = $38 , At a production level of 800, the fitness equipment company’s profit would increase $38 for producing one more unit.
3)   A sunglasses manufacturer has the price-demand equation p(x) = 40 − 0.005x and cost function C(x) = 2500 + 6x. Find the required functions at x = 1500.
3a) R(x) = 40x – 0.005x2 , D: 0 ≤ x ≤ 8000
3b) R′ (x) = 40 – 0.01x , R′ (1500) = $25 , At a production level of 1500, the sunglasses manufacturer’s revenue would increase $25 for an additional unit sold.
3c) P(x) = –0.005x2 + 34x – 2500
3d) P′ (x) = –0.01x + 34 , P′ (1500) = $19 , At a production level of 1500, the sunglasses manufacturer’s profit would increase $19 for producing one more unit.

Marginal and Exact Cost
For Questions 4-6, determine:
a) The exact cost of producing the item.
b) The marginal cost of producing the item.

4)   The total cost of producing x smartphones is given by C(x) = 4000 + 60x − 0.3x2. Approximate the cost of producing the 101st smartphone using both marginal and exact cost.
4a) C(101) – C(100) = 6999.7 – 7000 = –$0.30
4b) C′ (x) = 60 – 0.6x , C′ (100) = $0
5)   The total cost of producing x electric bikes is given by C(x) = 5000 + 80x − 0.5x2. Approximate the cost of producing the 61st bike using both marginal and exact cost.
5a) C(61) – C(60) = 8019.5 – 8000 = $19.50
5b) C′ (x) = 80 – x , C′ (60) = $20
6)   The total cost of producing x coffee machines is given by C(x) = 3000 + 50x − 0.2x2. Approximate the cost of producing the 91st machine using both marginal and exact cost.
6a) C(91) – C(90) = 5893.8 – 5880 = $13.80
6b) C′ (x) = 50 – 0.4x , C′ (90) = $14

Average Cost & Marginal Average Cost
For Questions 7-9, determine:
a) The average cost function.
b) The marginal average cost at a given x value and interpret the result.

7)   The cost function for producing chairs is given by C(x) = 6000 + 100x − 0.4x2. Find the marginal average cost at x = 40.
7a) C̄(x) = 6000x-1 + 100 – 0.4x
7b) C̄′ (x) = -6000x-2 – 0.4 , C̄′ (40) = –$4.15
8)   The cost function for producing unicycles is given by C(x) = 7000 + 90x − 0.3x2. Find the marginal average cost at x = 30.
8a) C̄(x) = 7000x-1 + 90 – 0.3x
8b) C̄′ (x) = -7000x-2 – 0.3 , C̄′ (30) = –$8.08
9)   The cost function for producing speakers is given by C(x) = 8000 + 120x − 0.5x2. Find the marginal average cost at x = 50.
9a) C̄(x) = 8000x-1 + 120 – 0.5x
9b) C̄′ (x) = -8000x-2 – 0.5 , C̄′ (50) = –$3.70

Compounding 
10)   How long will it take money to triple if it is invested at 4.75% compounded continuously?
3 = 1e0.0475t
t = 23.13 years
11)   How long will it take for an investment to double if it is compounded continuously at an interest rate of 3.8%?
2 = 1e0.038t
t = 18.24 years
12)   For an investment that is compounded continuously at a rate of 2.95%, how long will it take to double?
2 = 1e0.0295t
t = 23.5 years
13)   If $200 is invested at 7% compounded continuously, what is the amount in the account after 6 years?
A = 200e(0.07)(6)
A = $304.39
14)   If $500 is invested at 5.5% compounded annually, what is the balance after 10 years?
A = 500(1 + )(1)(10)
A = $854.07
15)   If $1,000 is invested at 6.25% compounded monthly, how much will be in the account after 12 years?
A = 1000(1 + )(12)(12)
A = $2112.88

Derivatives of Exponential and Log Functions
For Questions 16-24, find the derivative of each function:

16)   f(x) = lnx5 – 5ex + 2x3
f ′ (x) =  – 5ex + 6x2
17)   f(x) = 2lnx + 4x7 + ex
f ′ (x) =  + 28x6 + ex
18)   f(x) = 56ex – ln x8
f ′ (x) = 56ex – 
19)   f(x) = (4 + 6x)(2 + 5ex)
f ′ (x) = 50ex + 30xex + 12
20)   f(x) = (3 + x)(1 + 2ex)
f ′ (x) = 8ex + 2xex + 1
21)   f(x) = 
f ′ (x) = 
22)   f(x) = 5log2 x + e10
f ′ (x) = 
23)   f(x) = log3 x9 – 17e
f ′ (x) = 
24)   f(x) = e78 – 26log5 x
f ′ (x) = 

Tangent Lines
25)   Find the equation of the line tangent to f(x) = 40 + 3lnx at x = 2.
· Find the ordered pair
· (2, 42.08)
· Find the derivative
· f ′ (x) =  , f ′ (2) =   or 1.5 , m =    or 1.5
· Find the tangent line using y = mx + b
· b = 39.08 , y = 1.5x + 39.08
26)   Find the equation of the line tangent to f(x) = 50 + 4lnx at x = 3.
· Find the ordered pair
· (3, 54.39)
· Find the derivative
· f ′ (x) =  , f ′ (3) =  or 1.33 , m =  or 1.33
· Find the tangent line using y = mx + b
· b = 50.39 , y =  + 50.39
27)   Find the equation of the line tangent to f(x) = 2lnx + 25 at x = 4.
· Find the ordered pair
· (4, 27.77)
· Find the derivative
· f ′ (x) =  , f ′ (4) =  or 0.5 , m =  or 0.5
· Find the tangent line using y = mx + b
· b = 25.77  , y =  + 25.77

Rate of Change
28)   The population of a small town (in thousands) is modeled by P(t) = 200e0.02t, where t = 0 for the year 2000. Find the rate of change in population in the year 2025.
P′ (t) = 4e0.02t
P′ (25) = 6.59 thousand people per year
29)   A streaming service’s number of subscribers (in thousands) is modeled by S(t) = 500e0.05t, where t is measured in months since the service launched. Find the rate at which the subscriber count is changing after 12 months.
S′ (t) = 25e0.05t
S′ (12) = 45.55 thousand subscribers per month
30)   The value of a tech company’s stock is modeled by V(t) = 150e0.03t, where t is measured in years since 2010. Find the rate at which the stock value is changing by 2020.
V′ (t) = 4.5e0.03t
V′ (10) = $6.07 per month

Applications of Derivatives of Products and Quotients
For Questions 31-33, find the derivative f ′(x). Then evaluate and interpret the results at a specific value of x:

31)   A company sells a product where the price per unit and the number of units sold depend on time t (in months). The revenue function is given by R(t) = (5t + 20)(t2 + 3). Find R′ (t), then evaluate and interpret R(4) and R′ (4).
R′ (t) = 15x2 + 40x + 15
R(4) = $760 , After 4 months, the company has made a total of $760.
R′ (4) = $415 , After 4 months, the company’s revenue is increasing at a rate of $415 per month.
32)   The click-through rate (CTR) for an online ad campaign, measured in percentage per hour after launch, is given by CTR(t) = , where t is the number of hours since the ad went live. Find CTR′ (t), then evaluate and interpret CTR(6) and CTR′ (6).
CTR′ (t) = 
CTR(6) = 0.03 , After 6 hours, the online ad campaign has a total of 3% of people visiting per hour.
CTR′ (6) = –0.005 , After 6 hours, the online ad campaign click-through rate is decreasing at a rate of 0.05% per hour.
33)   The efficiency E(t) of a factory machine (in units produced per hour) after t hours of operation is modeled by . Find E′ (t), then evaluate and interpret E(8) and E′ (8).
E′ (8) = 
E(8) =  0.59 , After 8 hours, the factory machine has produced 0.59 units per hour.
E′ (8) = –0.06 , After 8 hours, the factory machine’s efficiency is decreasing at a rate of 0.06 units per hour.

Derivative Process
For Questions 34-36, find:
a) The process of finding the derivative.
b) The derivative.

34)   f(x) = 6x5(x2 – 8)
34a)   f ′ (x) = (6x5)(2x) + (x2 – 8)(30x4)
34b)   f ′ (x) = 42x6 – 240x4
35)   f(x) = 8x3(x4 – 7)
35a)   f ′ (x) = (8x3)(4x3) + (x4 – 7)(24x2)
35b)   f ′ (x) = 56x6 – 168x2
36)   
36a)   f ′ (x) = 
36b)   f ′ (x) = 
