
Free Fall Problems Worksheet With Answers

Free fall problems worksheet with answers is an essential resource for students and educators in
understanding the principles of free fall in physics. This topic is crucial in grasping the concepts of gravity,
acceleration, and motion. In this article, we will delve into the basics of free fall, present a variety of
problems, and provide detailed answers to help learners enhance their understanding of the subject.

Understanding Free Fall

Free fall refers to the motion of a body where gravity is the only force acting upon it. When an object is in
free fall, it experiences constant acceleration due to gravity, typically denoted as \( g \), which on Earth is
approximately \( 9.81 \, \text{m/s}^2 \). This means that the velocity of the object increases by about \( 9.81



\, \text{m/s} \) each second during its descent.

The Physics Behind Free Fall

In free fall, the following equations of motion are commonly used:

1. Velocity:
\[
v = u + gt
\]
where:
- \( v \) = final velocity
- \( u \) = initial velocity (0 m/s if dropped)
- \( g \) = acceleration due to gravity (\( 9.81 \, \text{m/s}^2 \))
- \( t \) = time in seconds

2. Displacement:
\[
s = ut + \frac{1}{2}gt^2
\]
where:
- \( s \) = distance fallen

3. Final Velocity Squared:
\[
v^2 = u^2 + 2gs
\]

These equations are foundational for solving free fall problems and can help students find various
unknowns when given certain initial conditions.

Free Fall Problems Worksheet

To assist students in practicing free fall concepts, we will present a series of problems along with their
answers. Each problem will encourage critical thinking and application of the equations of motion.



Problem Set

1. Problem 1: An object is dropped from a height of 20 meters. How long does it take to hit the ground?

2. Problem 2: A rock is thrown downward with an initial velocity of \( 5 \, \text{m/s} \) from a height of \(
10 \, \text{m} \). How far does it fall in \( 2 \, \text{s} \)?

3. Problem 3: A stone is dropped from a height of \( 45 \, \text{m} \). What will be its velocity just before it
hits the ground?

4. Problem 4: An object falls freely for \( 3 \, \text{s} \). How far does it fall during this time?

5. Problem 5: A ball is thrown upwards with an initial velocity of \( 15 \, \text{m/s} \). How high does it
rise before it starts to fall back down?

Answers to the Free Fall Problems

Here are the solutions to the problems presented above:

Solution to Problem 1
To find the time taken to hit the ground, we use the second equation of motion:

\[
s = ut + \frac{1}{2}gt^2
\]

Given:
- \( s = 20 \, \text{m} \)
- \( u = 0 \, \text{m/s} \) (since it is dropped)

Substituting the values:

\[
20 = 0 \cdot t + \frac{1}{2}(9.81)t^2
\]

\[
20 = 4.905t^2
\]



\[
t^2 = \frac{20}{4.905} \approx 4.07
\]

\[
t \approx 2.02 \, \text{s}
\]

Time taken to hit the ground is approximately \( 2.02 \, \text{s} \).

Solution to Problem 2
Using the second equation of motion:

\[
s = ut + \frac{1}{2}gt^2
\]

Given:
- \( u = 5 \, \text{m/s} \)
- \( t = 2 \, \text{s} \)

Substituting the values:

\[
s = (5)(2) + \frac{1}{2}(9.81)(2^2)
\]

\[
s = 10 + \frac{1}{2}(9.81)(4) = 10 + 19.62 = 29.62 \, \text{m}
\]

The rock falls \( 29.62 \, \text{m} \) in 2 seconds.

Solution to Problem 3
Using the third equation of motion:

\[
v^2 = u^2 + 2gs
\]



Given:
- \( u = 0 \, \text{m/s} \)
- \( s = 45 \, \text{m} \)

Substituting the values:

\[
v^2 = 0 + 2(9.81)(45)
\]

\[
v^2 = 882.9
\]

\[
v = \sqrt{882.9} \approx 29.7 \, \text{m/s}
\]

The velocity just before it hits the ground is approximately \( 29.7 \, \text{m/s} \).

Solution to Problem 4
Using the second equation of motion:

\[
s = ut + \frac{1}{2}gt^2
\]

Given:
- \( u = 0 \, \text{m/s} \)
- \( t = 3 \, \text{s} \)

Substituting the values:

\[
s = 0 + \frac{1}{2}(9.81)(3^2)
\]

\[
s = \frac{1}{2}(9.81)(9) = 44.145 \, \text{m}
\]

The object falls \( 44.145 \, \text{m} \) in 3 seconds.



Solution to Problem 5
Using the first equation of motion to find the maximum height:

At the maximum height, the final velocity \( v = 0 \).

\[
v = u + gt
\]

Setting \( v = 0 \):

\[
0 = 15 - 9.81t
\]

\[
t \approx \frac{15}{9.81} \approx 1.53 \, \text{s}
\]

Now, using this time to find the height:

\[
s = ut + \frac{1}{2}gt^2
\]

Substituting the values:

\[
s = (15)(1.53) + \frac{1}{2}(-9.81)(1.53^2)
\]

Calculating:

\[
s \approx 22.95 - 11.36 \approx 11.59 \, \text{m}
\]

The ball rises to a height of approximately \( 11.59 \, \text{m} \) before falling back down.



Conclusion

The free fall problems worksheet with answers provides a structured approach to understanding the
principles of free fall motion. By working through these problems and their solutions, students can
reinforce their understanding of the physics involved, preparing them for more complex concepts in
kinematics and dynamics. Mastery of free fall not only serves as a foundation for further studies in physics
but also enhances critical thinking and problem-solving skills essential in scientific inquiry.

Frequently Asked Questions

What is a free fall problem in physics?
A free fall problem involves an object falling under the influence of gravity alone, without any air
resistance or other forces acting on it.

How can I create a free fall problems worksheet?
You can create a worksheet by including various problems that ask for calculations of distance fallen, time
of fall, and final velocity using the equations of motion under gravity.

What equations are commonly used in free fall problems?
Common equations include: d = 1/2 g t^2 (distance), v = g t (final velocity), and v^2 = 2gd (using initial
velocity as zero). Here, g is the acceleration due to gravity.

Where can I find free fall problems worksheets with answers?
You can find worksheets online on educational websites, in physics textbooks, or through educational
resources like Khan Academy or Teachers Pay Teachers.

What are some examples of free fall problems?
Examples include calculating how long it takes for an object to hit the ground from a certain height or
finding the speed of an object just before impact.

How do I check my answers for free fall problems?
To check your answers, you can use the same equations involved in the problems or refer to provided
answer keys if available on the worksheet.
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