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Calculus
Applications of Rates of Change 
For each problem show formula, process, substitution, and circle the answer.

1. A toy rocket is shot straight up from the ground and travels so that its distance from the ground after t seconds is s = 200t – 16t2 feet. What is the velocity of the rocket after 2 seconds have passed? (Answer: 138 ft/sec)

2. A racing car begins a short test run and travels according to
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 , where s is the distance traveled in feet and t is the time in seconds. What is the velocity of the car after 3 seconds? (Answer: 57ft/sec)
3. A colony of 1000 bacteria is introduced to a growth-inhibiting environment and grows according to the formula
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, where n is the number of bacteria present at any time t (t is measured in hours).
a. According to the formula how many bacteria are present at the beginning? (Answer: 1000 bacteria)
b. What is the rate of growth of the bacteria at any time t? (Answer: n’=20 + 2t)
c. What is the rate of growth after 3 hours? (Answer: 26 bacteria/hour)
d. How many bacteria are present after 3 hours? (Answer: 78 bacteria)
4. Suppose that in June a chain of stores had combined daily sales of ice cream cones given by
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, where s is the number of hundreds of ice cream cones sold and x is the day of the month. 
a. How many ice cream cones were sold by the chain on June 3?

b. At what rate were the sales changing on June 10?

c. At what rate were the sales changing on June 28?

d. On what day was the rate of change of sales equal to 10 cones per day?
5. Suppose the cost of producing x units is given by
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a. Determine the marginal cost when x = 10 units (Answer: $20)
b. Determine the exact cost of the 11th unit. (Answer: $19)
c. What is the meaning of MC (10)? (Answer: The marginal cost when 10 units have been produced is the approximate cost of producing the 11th unit)
6. A furniture manufacturer plans to stop production of oak chairs if and when the marginal cost reaches $70. If the cost function is given as 
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 dollars, how many chairs will the manufacturer produce? (Answer: 20 chairs)
7. Let the revenue from the sale of x compact disc players be 
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a. Find the revenue from the sale of 1 player, 10 players, and 100 players. (Answer: R(1) = $399.99, R(10) = $3999.00, R(100) = $39,900)

b. Determine the marginal revenue. (Answer: MR(x) = 400 – 0.02x)
c. Determine the MR (1000) and tell what it means. (Answer: MR (1000) = $380. Once 1000 CD players have been sold, the revenue from the sale of the next CD player is approximately $380)
8. A potato chip maker says that the company’s profit on the manufacture and sale of x 8-ounce bags of chips
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a. Determine the total profit on 200 bags. (Answer: $60)

b. How much will the company lose if it makes and sells only 50 bags? (Answer: $108.75)

c. Find the marginal profit function. (Answer: MP(x) = 0.001x + 1)

9. A tire manufacturer has found that the cost of making x tires is given by the function 
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dollars and the revenue received from the sale of x tires is 
[image: image12.wmf](

)

2

900.03

Rxxx

=-

dollars.
a. Find the marginal profit function.

b. What production level results in a marginal profit of zero? (Answer: 1300 tires)
10. A bicycle manufacturer estimates that it can price its bicycles at p = 140 – 0.02x dollars each, where x is the number sold. The cost of producing x bicycles is 
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 dollars. Determine the marginal profit when 20 bicycles are made. (Answer: $59.60)
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