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Skills Worksheet
Math Skills

Momentum

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

Thoroughbred horses are among the fastest horses in the world and are used in famous racing events such as the Kentucky Derby. The mass of a thoroughbred is about 5.00 ( 102 kg. If a horse with this mass is galloping with a momentum of 
8.22 ( 103 kg • m/s, what is its speed?

Solution

Step 1:
List the given and unknown values.


Given:
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Unknown:
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Step 2:
Rearrange the momentum equation to solve for speed.
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Step 3:
Insert the known values into the equation, and solve.
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v = 16.4 m/s

Practice


1.
A pitcher in a professional baseball game throws a fastball, giving the baseball a momentum of 5.83 kg • m/s. Given that the baseball has a mass of 0.145 kg, what is its speed?

Math Skills continued

2.
If a golf ball with a mass of .047 kg had a momentum of 5.83 kg • m/s, the same as that of the baseball in the previous problem, what would its speed be? 


3.
The World Solar Challenge in 1987 was the first car race in which all the vehicles were solar powered. The winner was the GM Sunraycer, which had a mass of 177.4 kg, not counting the driver’s mass. Assume that the driver had a mass of 61.5 kg, so that the total momentum of the car and driver was 
4.416 ( 103 kg • m/s. What was the car’s speed in m/s?

Problem

Although larger than the Atlantic walrus, the Pacific walrus can swim with a speed of about 9.7 m/s. If the momentum of a swimming walrus is 1.07 ( 104 kg • m/s, what is its mass?

Solution

Step 1:
List the given and unknown values.



Given:
speed, v = 9.7 m/s




momentum, p = 1.07 ( 104 kg • m/s


Unknown:
mass, m = ? kg

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


4.
The lightest pilot-driven airplane ever built was the Baby Bird. Suppose the Baby Bird moves along the ground without a pilot at a speed of 24.4 m/s. Under these circumstances, the momentum of the empty plane would be only 2,790 kg • m/s. What is the mass of the plane?

Math Skills continued

5.
The most massive automobile to have been manufactured on a regular basis was the Russian-made Zil-41047. If one of these cars was to move at just 
8.9 m/s, its momentum would be 2.67 ( 104 kg • m/s. Use this information 
to calculate the mass of a Zil-41047.


6.
The brightest, hottest, and biggest stars are the brilliant blue stars designated as spectral class O. 
If a class O star moves with a speed of 255,000 m/s and has a
      momentum of 8.62 ( 1036 kg • m/s, what is the star’s mass?

Problem

The Shinkansen, Japan’s high-speed “bullet train,” consists of several different versions of trains. The 100-series trains consist of 16 steel cars that have a combined mass of 9.25 ( 105 kg. The top speed of a regular 100-series train is 220 km/h. What would be the momentum of one of these trains?

Solution

Step 1:
List the given and unknown values.



Given:
mass, m = 9.25 105 kg




speed, v = 220 km/h


Unknown:
momentum, p = ?

Step 2:
Perform any necessary conversions.

To find the speed in m/s, the value for speed must be multiplied by the number of meters in a kilometer and divided by the number of seconds in an hour.




[image: image10.jpg]at  1000m 1k 1o
=220 x x

v ¥ 1k 60t 60s
v=61m/s





Step 3:
Write the equation for momentum.



momentum = mass ( speed
p = mv
Math Skills continued
Step 4:
Insert the known values into the equation, and solve.



p = (9.25 ( 105 kg) ( (61 m/s)




p = 5.6 ( 107 kg • m/s

Practice


7.
The 300-series Shinkansen trains consist of 16 aluminum cars with a combined mass of 7.10 ( 105 kg. The reduction in mass from the 100-series enables the 
300-series trains to reach a top speed of 75 m/s. What is the momentum of one of these trains at its top speed? 


8.
The largest animal ever to have lived on Earth is the blue whale. Consider 
a blue whale with a mass of 1.46 ( 105 kg and a top swimming speed of 
6.7 m/s. What is the momentum of this whale at this speed?


9.
In 1996, Michael Johnson ran 200.0 m in 19.32 s. Johnson’s mass at the time of his record-breaking run was about 77 kg. What was his momentum at his average speed? Hint: They don’t give you velocity but they do give you all the info to calculate it!
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