
Exponential and Logarithmic Functions  

Test 3 Review Problems 

1. A deli sandwich is placed in a cooler. As it cools, its temperature in degrees Celsius after 

t minutes is given by this function:  𝐶(𝑡) = 19(0.88)𝑡 

a. What is the initial temperature of the sandwich? 

b. By what percent does the temperature change each minute? 

 

2. The future price, in dollars of a certain item can be modeled by the following exponential 

function, where t is the number of years from today. 𝑝(𝑡) = 400(1.034)𝑡 

a. What is the initial price of the item? 

b. By what percent does the price change each year? 

c. Find the price of the item 4years from today  

 

3. The dollar value  of a certain car model that is t years old is given by the following 

exponential function. 𝑣(𝑡) = 24,500(0.86)𝑡. 

a. What was the initial value of the car? 

b. By what percent does the value chance each year? 

c. Find the value of the car after 13 years. 

 

4. A certain forest covers an area of  2900 km
2
. Suppose that each year this area decreases 

by 8.75%.  

a. Write an exponential model for the area of the forest.  

b. What will the area be after 13 years?  

 

5. The fox population in a certain region has an annual growth rate of 7 percent per year. 

When the population was first measured, there were 22,000 foxes.  

a. Find an exponential model for the fox population. Hint:   

b. Estimate the fox population 8 years later. 

 

6. At the beginning of a population study, a city had 400,000 people. Each year since, the 

population has grown by 1.4%.  

a. Find an exponential model for the population. 

b. Use your model to predict the population after 5 years. 

 

7. There was a sample of 200 milligrams of a radioactive substance to start a study. Since 

then, the sample has decayed by 9.4% each year. 

a. Find an exponential model for the population. 

b. Use your model to predict the amount of the substance after 6 years. 

 

8. At the beginning of a population study, a city had 390,000 people. Each year since, the 

population has grown by 5.3% 

a. Find an exponential model for the population. 

b. Use your model to predict the population after 7 years. 

 



9. You take 200mg of a headache medication. After 4 hours, 120mg are left in your system. 

a. Find an exponential model for the amount of medication in your system after t 

hours. Hint:  𝑦 = 𝑎𝑏𝑡 

b. When there are only 80mg left in your system the effect of the medication will 

wear off and you will need another dose. Use your model from part a. to find 

when you should take another dose of the medication. 

 

10. A population of bunnies grows exponentially. On day zero there are 14 bunnies, and by 

day 5 there are 39 bunnies. 

a. Find an exponential model for the population of bunnies.  

b. Use your model to predict the number of bunnies after 10 days. 

 

11. A population of bunnies grows exponentially. On day zero there are 12 bunnies, and by 

day 5 there are 37 bunnies. 

a. Find an exponential model for the population of bunnies.  

b. Use your model to predict the number of bunnies after 10 days. 

 

12. If $1000 is invested at 3.5%, find the amount in the account after 5 years in each of 

following situations. 

a. Compounded annually. 

b. Compounded monthly. 

c. Compounded daily 

d. compounded continuously. 

 

13. Write each exponential equation in its logarithmic form. 

a. 53 = 125 

b. 23 = 8 

c. 𝑏𝑥 = 𝑦 

 

14. Write each logarithmic equation is its exponential form.  

a. log 5 = 𝑥 

b. ln 5 = 𝑥 

c. log𝑏(𝑦) = 𝑎 

 

15. Evaluate each logarithm without using a calculator. 

a. log2 8 

b. log6 1 

c. log3 9 

d. log5 25 

e. log7 1 

 



16. Use the change of base formula to evaluate each logarithm. Round to 4 decimal places. 

a.  log5 7 

b. log7 10 

c. log7 25 

 

17. The function ℎ(𝑥) = −2.18 + 19.27 ln 𝑥 models the age, in human years, of a horse that 

is x years old, for 1 ≤ 𝑥 ≤ 24. Use this model to find the age in human years of a 12 year 

old horse. Round to the nearest year. 

 

18. Use properties of logarithms to expand each logarithmic expression. 

a. log3 (
9(𝑥+1)2

√𝑥
) 

b. log2
4(𝑥+3)4

√𝑥
 

c. log3 (
9𝑦2

√𝑥
) 

 

19. Use properties of logarithms to condense each expression. 

a. log 3𝑧 + 2 log 𝑥 − log 𝑦 

b. 2 ln 𝑥 +
1

2
ln(𝑥 + 4) 

c. 3 log4(𝑥 + 3) − log4(𝑧) 
 

20. Solve the following equations algebraically, show your work, round answers to 4 decimal 

places. 

a. 6𝑥+2 = 10 

b. 2𝑥+1 = 7 

c. 32𝑥+1 = 28 

 

21. Solve each logarithmic equation.  

a.  log3 𝑥 + log3(𝑥 + 6) = 3 

b. log2 𝑥 + log2(𝑥 + 2) = 3 

c. log3(2𝑥 − 5) = 4 

d. log2(2 + 𝑥) − log2(𝑥)  =  4 

 

22. The square feet of a park that is covered by blackberry bushes after t years is modeled by 

𝐴(𝑡) = 4500(1.12)𝑡. 

a. How many square feet will be covered in blackberries after 5 years? 

b.  When will 10,000 square feet of the park be covered in blackberries? 


