
Free Fall Practice Problems

Free fall practice problems are essential tools in understanding the principles of physics, particularly in the
study of motion under the influence of gravity. Free fall refers to the motion of an object where the only force
acting upon it is gravity. This concept is vital in various fields, including engineering, physics, and even space
exploration. In this article, we will explore the fundamentals of free fall, discuss key equations, and provide a
variety of practice problems to help solidify your understanding of the topic.

Understanding Free Fall

Free fall is a specific type of motion that occurs when an object is falling under the influence of gravity alone,
without any other forces acting on it, such as air resistance. Here are some key points to consider:

Acceleration due to Gravity: On Earth, the acceleration due to gravity (denoted as "g") is
approximately 9.81 m/s².

Neglecting Air Resistance: For most introductory problems, we assume that air resistance is negligible.

Initial Velocity: Objects can start from rest (initial velocity = 0) or have an initial velocity when they
begin to fall.

Key Equations of Motion

To solve free fall problems, we utilize the equations of motion. The following equations are derived from the
principles of kinematics:

1. First Equation of Motion:
\[
v = u + gt
\]
where:



- \( v \) = final velocity (m/s)
- \( u \) = initial velocity (m/s)
- \( g \) = acceleration due to gravity (9.81 m/s²)
- \( t \) = time of fall (s)

2. Second Equation of Motion:
\[
s = ut + \frac{1}{2}gt^2
\]
where:
- \( s \) = distance fallen (m)

3. Third Equation of Motion:
\[
v^2 = u^2 + 2gs
\]

These equations allow us to calculate various parameters of motion, such as distance, time, and velocity
during free fall.

Practice Problems

To help you apply the concepts of free fall, we have prepared a series of practice problems ranging from basic
to more challenging scenarios.

Basic Problems

1. Problem 1: An object is dropped from a height of 20 meters. Calculate the time it takes to reach the ground.

Solution:
- Given: \( s = 20 \) m, \( u = 0 \) m/s, \( g = 9.81 \) m/s²
- Using the second equation of motion:
\[
s = ut + \frac{1}{2}gt^2 \Rightarrow 20 = 0 \cdot t + \frac{1}{2} \cdot 9.81 \cdot t^2
\]
- Simplifying gives:
\[
20 = 4.905t^2 \Rightarrow t^2 = \frac{20}{4.905} \Rightarrow t \approx 2.02 \text{ s}
\]

2. Problem 2: A stone is thrown downward from the top of a building with an initial velocity of 5 m/s. If the
building is 45 meters tall, how long does it take for the stone to hit the ground?

Solution:
- Given: \( s = 45 \) m, \( u = 5 \) m/s, \( g = 9.81 \) m/s²
- Using the second equation of motion:
\[
45 = 5t + \frac{1}{2} \cdot 9.81t^2
\]
- This simplifies to:
\[
0 = 4.905t^2 + 5t - 45
\]
- Using the quadratic formula:
\[



t = \frac{-b \pm \sqrt{b^2 - 4ac}}{2a} = \frac{-5 \pm \sqrt{5^2 - 4 \cdot 4.905 \cdot (-45)}}{2 \cdot
4.905}
\]
- Solving gives:
\[
t \approx 2.79 \text{ s}
\]

Intermediate Problems

3. Problem 3: An object is thrown vertically upward with an initial velocity of 10 m/s. How high will it go
before it starts to fall back down?

Solution:
- Given: \( u = 10 \) m/s, \( v = 0 \) m/s (at the highest point), \( g = -9.81 \) m/s²
- Using the third equation of motion:
\[
0 = 10^2 + 2(-9.81)s
\]
- Rearranging gives:
\[
s = \frac{10^2}{2 \cdot 9.81} \approx 5.10 \text{ m}
\]

4. Problem 4: A ball is thrown downwards from a height of 100 meters with an initial velocity of 15 m/s. How
fast is it moving just before it hits the ground?

Solution:
- Given: \( s = 100 \) m, \( u = 15 \) m/s, \( g = 9.81 \) m/s²
- Using the third equation of motion:
\[
v^2 = u^2 + 2gs = 15^2 + 2 \cdot 9.81 \cdot 100
\]
- Calculating gives:
\[
v^2 = 225 + 1962 \Rightarrow v \approx \sqrt{2187} \approx 46.8 \text{ m/s}
\]

Advanced Problems

5. Problem 5: An object is dropped from a helicopter that is ascending at a constant speed of 25 m/s. How long
will it take for the object to hit the ground if it starts from a height of 300 meters?

Solution:
- Given: \( u = -25 \) m/s (downward direction), \( s = -300 \) m, \( g = 9.81 \) m/s²
- Using the second equation of motion:
\[
-300 = -25t + \frac{1}{2} \cdot 9.81t^2
\]
- Rearranging gives:
\[
0 = 4.905t^2 - 25t - 300
\]
- Using the quadratic formula:
\[



t = \frac{25 \pm \sqrt{(-25)^2 - 4 \cdot 4.905 \cdot (-300)}}{2 \cdot 4.905}
\]
- Solving gives:
\[
t \approx 8.60 \text{ s}
\]

6. Problem 6: A rock is thrown straight up from the ground with an initial velocity of 20 m/s. Calculate how
long it will take to reach its highest point and the maximum height reached.

Solution:
- Given: \( u = 20 \) m/s, \( v = 0 \) m/s, \( g = -9.81 \) m/s²
- Time to reach highest point:
\[
0 = 20 - 9.81t \Rightarrow t \approx 2.04 \text{ s}
\]
- Maximum height:
\[
s = ut + \frac{1}{2}gt^2 = 20 \cdot 2.04 + \frac{1}{2} \cdot (-9.81) \cdot (2.04)^2 \approx 20.4 \text{
m}
\]

Conclusion

Free fall practice problems are crucial for mastering the fundamentals of motion under gravity. By applying the
equations of motion, students can understand how various factors affect the falling object's behavior. The
problems presented in this article range from basic to advanced levels, providing a comprehensive overview of
free fall concepts. Practicing these problems enhances problem-solving skills and deepens the understanding of
physics principles, making it easier to tackle real-world applications of free fall.

Frequently Asked Questions

What is free fall?
Free fall is the motion of an object subject only to the force of gravity, with no other forces acting on it,
such as air resistance.

How can I calculate the time it takes for an object to hit the ground when
dropped from a height?
You can use the formula t = sqrt(2h/g), where 't' is time, 'h' is the height from which the object is dropped, and
'g' is the acceleration due to gravity (approximately 9.81 m/s²).

What is the formula to determine the distance fallen in free fall?
The distance fallen can be calculated using the formula d = 0.5 g t², where 'd' is the distance, 'g' is the
acceleration due to gravity, and 't' is the time of fall.

How does air resistance affect free fall problems?
Air resistance opposes the motion of falling objects, causing them to fall more slowly than predicted by ideal
free fall equations. In real-world scenarios, this can lead to terminal velocity, where the force of gravity is
balanced by air resistance.



What is terminal velocity in the context of free fall?
Terminal velocity is the maximum velocity an object reaches when the force of gravity is balanced by the force
of air resistance, resulting in no further acceleration.

Can free fall problems involve initial velocity?
Yes, free fall problems can involve initial velocity. The general equation of motion can be used: d = v₀t +
0.5gt², where 'v₀' is the initial velocity.

What units are commonly used in free fall practice problems?
Common units include meters (m) for distance, seconds (s) for time, and meters per second squared (m/s²) for
acceleration due to gravity.

How do I solve a free fall problem involving an object thrown downward?
For an object thrown downward, use the equation d = v₀t + 0.5gt², where 'v₀' is the initial downward
velocity. Solve for 'd' or 't' as required by the problem.
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for you than a personal Google Account. With Google Workspace, you get increased …

Download Chrome - Google Help
On your iPhone or iPad, open App Store. In the search bar, enter Chrome. Tap Get. To install, follow
the on-screen instructions. If prompted, enter your Apple ID password. To start …

Gmail Help
Official Gmail Help Center where you can find tips and tutorials on using Gmail and other answers to
frequently asked questions.

Google Help
If you're having trouble accessing a Google product, there's a chance we're currently experiencing a
temporary problem. You can check for outages and downtime on the Google Workspace …

Download and install Google Chrome
How to install Chrome Important: Before you download, you can check if Chrome supports your
operating system and other system requirements.

Create a Google Account - Computer - Google Account Help
You can search for “free email providers” to find another email provider you like and set up an
account. Once you create a new email address, you can use that to set up a Google Account.

Google Translate Help
Official Google Translate Help Center where you can find tips and tutorials on using Google
Translate and other answers to frequently asked questions.
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Find the Google Play Store app
On your device, go to the Apps section. Tap Google Play Store . The app will open and you can
search and browse for content to download.

Master the concept of free fall with our engaging practice problems! Improve your skills and
understanding—discover how to solve them effectively today!
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