Average Speed, Average Velocity


Speed – Speed, a scalar quantity, is the rate at which an object covers distance.  It’s how fast an object moves through space.  When we talk about speed, we make a distinction between average speed and instantaneous speed.  Average speed is, as the name suggests, the AVERAGE speed an object travels through a distance.  It may be found using the equation below:
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Velocity – Velocity, a vector quantity, is often used interchangeably with speed, but, in physics, they are NOT the same.  Velocity is the rate at which position changes. We can talk about average velocities and instantaneous velocities, as well.  Average velocity is found using the equation below: 
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Lisa Simpson is walking along the x-axis.  A stopwatch is started when she is at position A, and the times that she reads when she gets to each subsequent position are indicated above her head.  Use this information to find the average speeds and velocities for the legs shown in the table below:
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	Leg
	speed
	velocity

	A to C
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                       = 0.333 m/s
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= +0.167 m/s

	B to D
	
	

	A to D
	
	

	B to E
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SPEED CALCULATIONS SHOW ALL WORK Using the GUESS Method
1. Polar bears are extremely good swimmers.  If a polar bear is swimming with an average speed of 2.6 m/s, how far will it have traveled after 120 seconds?  (312 m)
            Given: 
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Equation: 
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Solve:    d = 312 m


 t = 120 s
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        Unknown:
d = ? 

       Substitution: 
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2.  Tree sloths are the slowest moving mammals.  On average, their speed is 0.743 m/s.  How long does it take a tree sloth moving at this speed to travel 22.3 m? (30.0 sec)
3.  The cheetah, the fastest of land animals, can run a distance of 274 m in 8.65 seconds at its top speed.  What is the cheetah’s top speed in m/s? (31.7 m/s)
4.  The maximum posted speed limit on the U.S. Interstate Highway System may be found in rural areas of several western states.   This speed used to be 75 MPH, or 121 km/hr, or 33.6 m/s.  what is the distance, in kilometers, traveled by a car moving continuously at this speed for 3 ½ hours? (424 km)
5.  The fastest supersonic passenger jet is the Concorde.  How long would it take the Concorde to travel the 6265 km between New York City and London, England, assuming that the jet travels at its maximum speed of 2,150 km/h during the entire trip?  (2.91 hr)
6.  The fastest crossing of the Atlantic Ocean by an ocean liner was made on July 7, 1952.  The ship, the S.S. United States, traveled 4727 km east in 3.4 days or 82.6 hours.  What was the average speed of the ship in km/hr? (57.2 km/hr)
t = 120 sec
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