
Exponential Function Practice Problems

Exponential function practice problems are essential for students to grasp the concept of exponential

growth and decay, which have real-world applications in fields such as biology, finance, and physics.

Understanding exponential functions allows students to analyze and model situations involving rapid

change. In this article, we will explore the fundamentals of exponential functions, provide practice

problems, and offer detailed solutions to enhance your learning experience.



Understanding Exponential Functions

Exponential functions are mathematical functions of the form:

\[ f(x) = a \cdot b^x \]

where:

- \( a \) is a constant (the initial value),

- \( b \) is the base of the exponential (a positive constant),

- \( x \) is the exponent.

The most common base for exponential functions is \( e \) (approximately equal to 2.718), especially in

continuous growth scenarios. Exponential functions exhibit unique properties:

- Growth: If \( b > 1 \), the function represents exponential growth.

- Decay: If \( 0 < b < 1 \), the function represents exponential decay.

Characteristics of Exponential Functions

1. Domain and Range:

- The domain of exponential functions is all real numbers \( (-\infty, \infty) \).

- The range is always positive, \( (0, \infty) \).

2. Intercepts:

- Exponential functions always pass through the point \( (0, a) \) because \( b^0 = 1 \).

3. Asymptotes:

- The horizontal asymptote of an exponential function is the x-axis, \( y = 0 \).



4. Behavior:

- As \( x \) approaches \( +\infty \), \( f(x) \) approaches \( +\infty \) (for growth).

- As \( x \) approaches \( -\infty \), \( f(x) \) approaches \( 0 \).

Understanding these characteristics is crucial for solving exponential function problems effectively.

Practice Problems

To solidify your understanding, here are some exponential function practice problems across various

difficulty levels.

Basic Problems

1. Evaluate \( f(x) = 2^x \) at \( x = 3 \).

2. Find the value of \( f(x) = 5 \cdot 3^x \) when \( x = 2 \).

3. Determine the y-intercept of the function \( g(x) = 4 \cdot (0.5)^x \).

Intermediate Problems

4. Solve the equation \( 3^x = 81 \).

5. A population of bacteria doubles every 3 hours. If the initial population is 500, write an equation

representing the population after \( t \) hours and calculate the population after 9 hours.

6. Find the value of \( x \) in the equation \( 2^{x+1} = 16 \).



Advanced Problems

7. An investment of $1,000 is made in an account that earns 5% interest compounded annually. Write

an exponential function for the value of the investment after \( t \) years and calculate the value after

10 years.

8. The half-life of a substance is 10 years. If you start with 100 grams, write an equation to model the

amount remaining after \( t \) years and determine how much will remain after 30 years.

9. Solve the exponential equation \( 5^{x-2} = 25 \cdot 5^x \).

Solutions to Practice Problems

Let's go through the solutions to the practice problems step by step.

Basic Problems Solutions

1. Evaluate \( f(x) = 2^x \) at \( x = 3 \).

- \( f(3) = 2^3 = 8 \).

2. Find the value of \( f(x) = 5 \cdot 3^x \) when \( x = 2 \).

- \( f(2) = 5 \cdot 3^2 = 5 \cdot 9 = 45 \).

3. Determine the y-intercept of the function \( g(x) = 4 \cdot (0.5)^x \).

- The y-intercept occurs when \( x = 0 \).

- \( g(0) = 4 \cdot (0.5)^0 = 4 \cdot 1 = 4 \).



Intermediate Problems Solutions

4. Solve the equation \( 3^x = 81 \).

- Rewrite 81 as \( 3^4 \).

- Therefore, \( 3^x = 3^4 \) implies \( x = 4 \).

5. Population doubling problem.

- The equation is given by \( P(t) = 500 \cdot 2^{t/3} \).

- For \( t = 9 \): \( P(9) = 500 \cdot 2^{9/3} = 500 \cdot 2^3 = 500 \cdot 8 = 4000 \).

- The population after 9 hours is 4000.

6. Find the value of \( x \) in the equation \( 2^{x+1} = 16 \).

- Rewrite \( 16 \) as \( 2^4 \).

- Thus, \( 2^{x+1} = 2^4 \) implies \( x + 1 = 4 \) or \( x = 3 \).

Advanced Problems Solutions

7. Investment problem.

- The equation is \( A(t) = 1000 \cdot (1.05)^t \).

- For \( t = 10 \): \( A(10) = 1000 \cdot (1.05)^{10} \approx 1000 \cdot 1.62889 \approx 1628.89 \).

- The value after 10 years is approximately $1628.89.

8. Half-life problem.

- The equation is \( A(t) = 100 \cdot (0.5)^{t/10} \).

- For \( t = 30 \): \( A(30) = 100 \cdot (0.5)^{30/10} = 100 \cdot (0.5)^3 = 100 \cdot \frac{1}{8} = 12.5 \).

- After 30 years, 12.5 grams will remain.

9. Solve the exponential equation \( 5^{x-2} = 25 \cdot 5^x \).

- Rewrite 25 as \( 5^2 \): \( 5^{x-2} = 5^2 \cdot 5^x \).



- This simplifies to \( 5^{x-2} = 5^{x+2} \).

- Therefore, \( x - 2 = x + 2 \) leads to \( -2 = 2 \), which is a contradiction.

- Hence, no solution exists.

Conclusion

Exponential functions are foundational in mathematics and various scientific fields. Practicing problems

allows students to apply their understanding and develop critical analytical skills. The problems

presented in this article, along with their solutions, provide a comprehensive overview of how

exponential functions operate in different scenarios. By mastering these concepts, students can gain

confidence in tackling more complex mathematical challenges in the future.

Frequently Asked Questions

What is an exponential function?

An exponential function is a mathematical function of the form f(x) = a b^x, where 'a' is a constant, 'b'

is the base of the exponential (b > 0), and 'x' is the exponent.

How do you solve an exponential equation?

To solve an exponential equation, you can take the logarithm of both sides to isolate the exponent. For

example, if you have an equation like b^x = c, you can rewrite it as x = log_b(c).

What are some common applications of exponential functions?

Exponential functions are commonly used in various fields such as finance for compound interest

calculations, in biology for population growth models, and in physics for radioactive decay.



How can I graph an exponential function?

To graph an exponential function, plot key points by substituting values for 'x' into the function f(x) = a

b^x. The graph will show a rapid increase or decrease, depending on whether 'b' is greater than or

less than 1.

What is the difference between exponential growth and decay?

Exponential growth occurs when the base 'b' in the function f(x) = a b^x is greater than 1, leading to

rapid increases. Exponential decay occurs when 'b' is between 0 and 1, resulting in a rapid decrease

over time.

What is the value of the exponential function at x=0?

For any exponential function of the form f(x) = a b^x, the value at x=0 is always f(0) = a b^0 = a, since

any number raised to the power of 0 is 1.

Can you provide an example of a real-world exponential function

problem?

Sure! If a population of bacteria doubles every hour, starting with 100 bacteria, the exponential function

modeling this growth would be f(t) = 100 2^t, where 't' is the time in hours.
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