
speed velocity and acceleration
worksheet with answers
Speed, velocity, and acceleration worksheet with answers is an essential
educational tool designed to help students grasp fundamental concepts in physics.
Understanding these three concepts is crucial for anyone studying motion, whether they
are in middle school, high school, or even at a university level. This article will detail the
definitions, formulas, and applications of speed, velocity, and acceleration, and provide a
comprehensive worksheet with answers to reinforce learning.

Understanding Speed, Velocity, and Acceleration

Before diving into the worksheet, it is necessary to establish a clear understanding of each
term.

1. Speed

Speed is defined as the distance traveled per unit of time. It is a scalar quantity, meaning it
only has magnitude and no direction. The basic formula for speed (v) is:

\[
v = \frac{d}{t}
\]

Where:
- \( v \) = speed
- \( d \) = distance
- \( t \) = time

For example, if a car travels 100 kilometers in 2 hours, the speed would be calculated as
follows:

\[
v = \frac{100 \text{ km}}{2 \text{ hr}} = 50 \text{ km/hr}
\]

2. Velocity

Velocity, unlike speed, is a vector quantity. It measures the rate of change of an object’s
position and includes both magnitude and direction. The formula for velocity (v) is similar to
that of speed but takes direction into account:

\[



v = \frac{d}{t}
\]

In this context, distance (d) is often referred to as displacement when calculating velocity.
For example, if an object moves 100 kilometers to the east in 2 hours, its velocity would be:

\[
v = \frac{100 \text{ km east}}{2 \text{ hr}} = 50 \text{ km/hr east}
\]

3. Acceleration

Acceleration is defined as the rate of change of velocity over time. It is also a vector
quantity, which means it has both magnitude and direction. The formula for acceleration (a)
is:

\[
a = \frac{\Delta v}{t}
\]

Where:
- \( a \) = acceleration
- \( \Delta v \) = change in velocity
- \( t \) = time taken for that change

For example, if a car increases its velocity from 20 km/hr to 60 km/hr in 5 seconds, the
acceleration would be:

\[
\Delta v = 60 \text{ km/hr} - 20 \text{ km/hr} = 40 \text{ km/hr}
\]

Thus,

\[
a = \frac{40 \text{ km/hr}}{5 \text{ s}} = 8 \text{ km/hr/s}
\]

Creating a Worksheet

Now that the definitions and formulas are clear, we can create a worksheet that includes
various problems on speed, velocity, and acceleration. This worksheet will be followed by
answers to help students check their understanding.



Worksheet: Speed, Velocity, and Acceleration

Instructions: Solve the following problems. Show all your work for full credit.

1. A runner completes a 400-meter lap in 50 seconds. What is their speed in meters per
second (m/s)?

2. A car travels 150 kilometers north in 2 hours. Calculate the velocity of the car in
kilometers per hour (km/hr).

3. An object starts from rest and accelerates uniformly to a speed of 30 m/s in 10 seconds.
What is the acceleration of the object?

4. A cyclist travels 200 meters in 40 seconds. Calculate their speed and express it in
kilometers per hour (km/hr).

5. A train moves at a velocity of 80 km/hr and increases its speed to 120 km/hr in 15
seconds. What is the acceleration of the train?

6. A ball is thrown upwards with an initial velocity of 15 m/s. If it takes 3 seconds to reach
its highest point, what is the acceleration due to gravity (assumed to be -9.8 m/s²)?

Answers to the Worksheet

Here are the answers to the worksheet problems, along with brief explanations for each
solution.

1. Speed of the Runner

- Given: Distance = 400 meters, Time = 50 seconds
- Formula:
\[
v = \frac{d}{t} = \frac{400 \text{ m}}{50 \text{ s}} = 8 \text{ m/s}
\]

2. Velocity of the Car

- Given: Distance = 150 kilometers, Time = 2 hours
- Formula:
\[
v = \frac{d}{t} = \frac{150 \text{ km}}{2 \text{ hr}} = 75 \text{ km/hr north}
\]



3. Acceleration of the Object

- Given: Initial velocity \( v_i = 0 \) m/s, Final velocity \( v_f = 30 \) m/s, Time = 10 seconds
- Change in velocity:
\[
\Delta v = v_f - v_i = 30 \text{ m/s} - 0 \text{ m/s} = 30 \text{ m/s}
\]
- Formula:
\[
a = \frac{\Delta v}{t} = \frac{30 \text{ m/s}}{10 \text{ s}} = 3 \text{ m/s}²
\]

4. Speed of the Cyclist

- Given: Distance = 200 meters, Time = 40 seconds
- Formula:
\[
v = \frac{d}{t} = \frac{200 \text{ m}}{40 \text{ s}} = 5 \text{ m/s}
\]
- Convert to km/hr:
\[
5 \text{ m/s} \times \frac{3600 \text{ s}}{1000 \text{ m}} = 18 \text{ km/hr}
\]

5. Acceleration of the Train

- Given: Initial velocity \( v_i = 80 \) km/hr, Final velocity \( v_f = 120 \) km/hr, Time = 15
seconds
- Change in velocity:
\[
\Delta v = v_f - v_i = 120 \text{ km/hr} - 80 \text{ km/hr} = 40 \text{ km/hr}
\]
- Formula:
\[
a = \frac{\Delta v}{t} = \frac{40 \text{ km/hr}}{15 \text{ s}} \approx 2.67 \text{
km/hr/s}
\]

6. Acceleration due to Gravity

- Given: Initial velocity \( v_i = 15 \) m/s, Time = 3 seconds
- Final velocity at the highest point: \( v_f = 0 \) m/s
- Change in velocity:
\[
\Delta v = v_f - v_i = 0 \text{ m/s} - 15 \text{ m/s} = -15 \text{ m/s}



\]
- Formula:
\[
a = \frac{\Delta v}{t} = \frac{-15 \text{ m/s}}{3 \text{ s}} = -5 \text{ m/s}²
\]

Conclusion

Understanding speed, velocity, and acceleration is crucial for students in the field of
physics. This worksheet provides a structured way to practice and apply these concepts. By
working through the problems and checking their answers, students can reinforce their
understanding and gain confidence in their ability to analyze motion in various contexts.
This foundational knowledge is not only essential for academic success but also for
practical applications in everyday life and various scientific fields.

Frequently Asked Questions

What is the difference between speed and velocity?
Speed is a scalar quantity that refers to how fast an object is moving, while velocity is a
vector quantity that includes both the speed of the object and the direction of its motion.

How can I calculate acceleration from a speed velocity
worksheet?
To calculate acceleration, use the formula: Acceleration = (Final Velocity - Initial Velocity) /
Time. This can be practiced using problems provided in the worksheet.

What types of problems are typically included in a
speed, velocity, and acceleration worksheet?
A typical worksheet may include problems on calculating speed, converting units,
determining acceleration, and interpreting graphs of motion, along with word problems that
apply these concepts.

Are there any online resources for speed, velocity, and
acceleration worksheets with answers?
Yes, many educational websites provide free downloadable worksheets on speed, velocity,
and acceleration, often accompanied by answer keys for self-checking.

How can I use a speed velocity and acceleration



worksheet to prepare for a physics exam?
You can use the worksheet to practice solving various types of problems, reinforce your
understanding of key concepts, and identify any areas where you need further study,
especially with the provided answers for self-assessment.
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