Acceleration
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Acceleration– Acceleration, a vector quantity, is the rate at which the velocity of an object changes.  Basically, it tells you how fast the velocity is changing.  When we talk about acceleration, we make a distinction between average acceleration and instantaneous acceleration.  Instantaneous acceleration tells you how fast the velocity is changing at an instant in time.  Average acceleration is, as the name suggests, the AVERAGE acceleration for an object.  It may be found using the equation below:
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Lisa Simpson is driving along the x-axis.  Her velocities at various times are provided by the chart below: 
	Time (s)
	0
	5
	10
	15
	20
	25
	30
	35
	40
	45
	50
	55
	60
	65
	70

	Velocity (m/s)
	0 
	+10
	+10
	+10
	+5
	0
	-5
	-10
	-5
	0
	+10
	+20
	+30
	+40
	+50


(a) What is the average acceleration for Lisa from t = 15 to 70 seconds?
(b) What is the average acceleration for Lisa from t = 0 to 70 seconds?

(c) What is the average acceleration for Lisa from t = 45 to 70 seconds?
(d) Which is faster, a velocity of +10 m/s, or a velocity of -20 m/s?  Explain your answer:

When the word “acceleration” is used outside the Physics Classroom, it typically means speeding up.  In Physics, “acceleration” is used to describe ANY change in velocity that occurs over time.  This includes the following three situations:




Initial Velocity


Final Velocity


What’s Happening?
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ACCELERATION CALCULATIONS SHOW ALL WORK Using the GUESS Method
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1. A stoplight turns green, and a car initially at rest begins to accelerate.  In 10 seconds, the velocity is 40 m/s.  What is the average acceleration of the car? (4.0 m/s2)
2. The polar bear is an excellent swimmer, and it spends a large part of its time in the water.  Suppose a polar bear wants to swim from an ice flow to a particular point on the shore where it knows tasty seals gather.  The bear dives into the water and begins swimming with a speed of 2.60 m/s.  By the time it arrives at the shore, its speed has decreased to 2.20 m/s.  If the polar bear’s swim takes exactly 54 sec, what is the average acceleration of the polar bear?  (-0.0074 m/s2)

3. A bear on a unicycle traveling to school with a velocity of +10 m/s realizes she forgot her lunch.  Her velocity 15 seconds later is -10 m/s.  What is her average acceleration? (-1.33 m/s2)
4. The same bear on the unicycle has an acceleration of +5 m/s2.  If her final velocity, after 3 seconds, is +25 m/s, what was her initial velocity?  (10 m/s)
36 m/s





24 m/s





12 m/s





24 m/s





24 m/s





24 m/s








_1505138376.unknown

