Skills Worksheet
Math Skills

Acceleration

After you study each sample problem and solution, work out the practice problems on a separate sheet of paper. Write your answers in the spaces provided.

Problem

In 1970, Don “Big Daddy” Garlits set what was then the world record for drag racing. He started at rest and accelerated at 16.5 m/s2 (about 1.68 times the free-fall acceleration) for 6.5 s. What was Garlits’s final speed?

Solution

Step 1:
List the given and unknown values.



Given:
acceleration, a = 16.5 m/s2



time, t = 6.5 s




initial speed, initial v = 0 m/s



Unknown:
final speed, final v = ? m/s

Step 2:
Rearrange the acceleration equation to solve for final speed.
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Step 3:
Insert the known values into the acceleration equation, and solve.




final v = (16.5 m/s2 × 6.5 s) + 0 m/s




final v = 110 m/s

Practice


1.
A bicyclist accelerates at 0.89 m/s2 during a 5.0 s interval.  If the bicyclist started from rest, what is the final speed of the bicyclist and the bicycle?

Math Skills continued

2.
A freight train, traveling at a speed of 18.0 m/s, begins braking as it approaches a train yard. The train’s acceleration while braking is –0.33 m/s2. What is the train’s final speed after 23 s? 

3.
An automobile accelerates 1.77 km/h2 over 6.00 min to reach the freeway speed at the end of an entrance ramp. If the car’s final speed is 88.0 km/h, what was its initial speed when it began accelerating? 

Problem

A child sleds down a steep, snow-covered hill with an acceleration of 2.82 m/s2. If her initial speed is 0.0 m/s and her final speed is 15.5 m/s, how long does it take her to travel from the top of the hill to the bottom?

Solution

Step 1:
List the given and unknown values.



Given:
acceleration, a = 2.82 m/s2



initial speed, initial v = 0.0 m/s




final speed, final v = 15.5 m/s



Unknown:
time, t = ? s

Step 2:
Rearrange the acceleration equation to solve for time.
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Step 3:
Insert the known values into the equation, and solve.
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Practice


4.
Once the child in the sample problem above reaches the bottom of the hill, she continues sliding along the flat, snow-covered ground until she comes to a stop. If her acceleration during this time is –0.392 m/s2, how long does it take her to travel from the bottom of the hill to her stopping point? Hint: v final = 0.0 m/s, v init. = 15.5 m/s.  You must find t.
Math Skills continued

5.
The “street” automobile with the greatest acceleration is the Tempest. It has an acceleration of 6.89 m/s2. Suppose the car accelerates from rest to a final speed of 96.5 m/s. How long does it take the Tempest to reach this speed?


6.
The Impact(EV1) was the first commercial electric car to be developed in over 60 years. During performance tests in 1994, the car reached a top speed of nearly 82.2 m/s. Suppose the car started at rest and then underwent a constant acceleration of 1.6 m/s2 until it reached its top speed. How long did it take the Impact to reach its top speed?

Problem

An automobile manufacturer claims that its latest model can “go from 0 to 90” in 7.5 s. If the “90” refers to 90.0 km/h, calculate the automobile’s acceleration.

Solution

Step 1:
List the given and unknown values.



Given:
time, t = 7.5 s




initial speed, initial v = 0.0 km/h




final speed, final v = 90.0 km/h



Unknown:
acceleration, a = ? m/s2
Step 2:
Perform any necessary conversions.

To find the final speed in meters per second, you must multiply the value for speed by the number of meters in a kilometer and divide by the number of seconds in an hour.
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Step 3:
Write out the equation for acceleration.
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Step 4:
Insert the known values into the equation, and solve.
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Math Skills continued
Practice


7.
The gravitational force between Mars and an object near its surface is much lower than the force between an object on Earth’s surface and Earth. If the speed of a hammer, when dropped, increases from 0.0 m/s to 15.0 m/s in 
4.04 s, what is the acceleration due to the gravitational force on the surface of Mars?


8.
A fighter jet lands on the flight deck of an aircraft carrier that has a length of 300.0 m. The jet must reduce its speed from about 42.5 m/s to exactly 0 m/s in 2.0 s. What is the jet’s acceleration? Hint: it will be negative!

9.
A runner whose initial speed is 8.1 m/s increases her speed to 8.6 m/s in order to win a race. If the runner takes 5.0 s to complete this increase in speed, what is her acceleration?
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