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ACCELERATION
In this unit, I will master the following standards:

Use a smiley ( to show you can do it in your sleep.


Use a plain face ( to show you are still practicing.


Use a frown ( to show you are very confused.
	Mastered during class
	Ready to master on quiz
	Mastered on quiz
	STANDARD

	
	
	
	I will use formulas relating acceleration, height, time, and velocity to solve real-world problems.

	
	
	
	I will analyze the motion of moving objects from d-t and v-t graphs.

	
	
	
	I will graph the parabola of a falling object from the quadratic equation for distance.

	
	
	
	I will solve the quadratic equation for distance to determine the amount of time an object is in the air.


 Defining Acceleration

REMEMBER:
Distance:

Velocity:

Acceleration:

Calculating Velocity & Acceleration
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DIRECTIONS: Complete the chart using the variables and symbols given.

	Symbol
	Variable
	Units

	v
	
	

	a
	
	

	t
	
	

	∆t
	
	

	∆d
	
	

	v0
	
	


Variables


velocity


change in time


initial velocity

change in distance


acceleration

time

Units


m/s

m/s2

s


m

Acceleration Practice
	1. How long does it take a car to increase its speed from zero to 90 km/h if its acceleration is 12 km/hr2?

Given

Known

Find

Solution


	2. A car going 20 km/hr crashes into a wall and stops in 2 seconds.  What is the acceleration of the car?

Given

Known

Find

Solution



	3. If a ball starts out rolling 12 m/s and slows down to 6 m/s in 3 seconds, what is the acceleration of the ball?

Given

Known

Find

Solution


	4. What distance will the ball described in problem 3 travel while it decelerates from 12 m/s to 6 m/s?

Given

Known

Find

Solution



	5. A bug accelerates at a rate of 2 m/s2 for 12 seconds.  How much will its velocity change?

Given

Known

Find

Solution


	6. A paper airplane hits Squirt in the back of the head.  It accelerates to a stop at a rate of 5 m/s2 in only 1/2 second.  How much does its velocity change? 
Given

Known

Find

Solution



	7. How long will it take a car to speed up from 26 km/hr to 50 km/hr if it accelerates at a rate of 8 km/hr?

Given

Known

Find

Solution


	8.What distance will the car described in problem 7 travel while it is speeding up?

Given

Known

Find

Solution




	9. A bird flying 40 km/hr spots a worm.  She speeds up to 50 km/hr.  If the bird’s acceleration was 5 km/hr2, how long did it take the bird to increase her speed?
Given

Known

Find

Solution


	10. A car is traveling 20 m/s and speeds up to 40 m/s in 60 seconds.  What is the acceleration of the car?
Given

Known

Find

Solution




CHALLENGE: In 5 seconds a car moving in a straight line increases its speed from 50 km/h to 65 km/h while a truck goes from rest to 15 km/h in a straight line.  
1. Which undergoes the greater acceleration?  
2. What is the acceleration of each vehicle?

3. What is the displacement of each vehicle?
Graphing Velocity & Acceleration

How do I read velocity & acceleration graphs?
When you read each graph, pay attention to the y-axis!

If the y-axis says:

	
	Distance
	Velocity
	Acceleration

	No Motion (Stopped)
	
	
	

	Constant Velocity
	
	
	

	Constant Acceleration

(Changing Velocity)
	
	
	

	Changing Acceleration and Velocity
	
	
	


If the y-axis says:

	
	Distance
	Velocity
	Acceleration

	Object is speeding up
	
	
	

	Object is slowing down
	
	
	


Graphing Velocity & Acceleration Practice
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1. Which of the objects on the graph at right is accelerating?  

How do you know?

2. Which of the objects on the graph at right is accelerating?  

How do you know?
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3. At which point is velocity the greatest

in the graph shown at right?

At which point is velocity the least?

At which points is acceleration occurring?

[image: image10.png]



4. At which point is velocity the greatest in the graph shown at right?

At which point is velocity the least?

At which point is acceleration the greatest?  

Where is acceleration the least?


5. Which graphs at right show a stationary object?

Which graphs show a moving object?

6. Which graphs at right show constant velocity?

Which graphs show changing velocity?

DIRECTIONS: Sketch distance v. time and velocity v. time graphs for each of the following.


7. A basketball player dribbles down the court at a constant velocity.  He then speeds up to dribble past an opponent, then slows to a stop as he jumps to shoot.



8. A police officer parked on the side of the road sees two robbers coming out of a bank.  He quickly accelerates, chases them at a constant velocity for several miles, and finally catches them after they run out of gas.  After he arrests them, he drives them to the police station at a constant velocity.




DIRECTIONS: Use the graph below to answer questions 10-14.
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_____ 10. Which section(s) in the graph represent accelerated motion?

_____ 11. Which section(s) represent the object at rest?

_____ 12. Which section(s) represent the object moving away from its starting position?
_____ 13. Which section(s) represent negative velocity?

_____ 14. Which section(s) represent an object that is slowing down?

Use the graph below to answer questions 15-19.
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_____ 15. Which section(s) represent a constant velocity?

_____ 16. Which section(s) represent zero velocity?

_____ 17. Which section(s) represent the greatest acceleration?

_____ 18. Which section(s) represent a changing acceleration?

_____ 19. Which section(s) represent an object that is speeding up? 

Use the graph below to answer questions 20-23.
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_____ 20. Which section(s) represent a constant velocity?

_____ 21. Which section(s) represent the greatest acceleration?

_____ 22. Which section(s) represent a changing acceleration?

_____ 23. Which section(s) represent an object that is slowing down?

Gravity

Rules for falling objects:
a) all falling objects accelerate at the same rate: -9.80 m/s2 (we call acceleration from gravity “g”)
b) at the top of its flight, an object has v = ___. (since it must _______ before starting to come down again)

c) velocity directed down (falling) is __________, & velocity directed up is __________

What does projectile motion look like?
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	



For a falling object:

	Time
	Distance

(d = ½at2)
	Velocity

(v = at)

	0
	0
	0

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	



	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	


For an object thrown into the air at a velocity of 30 m/s:

	Time
	Distance

(d = v0t + ½at2)
	Velocity

(v = at + v0)

	0
	0
	30

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	6
	
	



Gravity Practice











    

1a. Complete the diagram at right for a pop tart dropped 




     t=0

from the top of a 80 meter building.







     v=0













     t=1


  b.How fast is the pop tart going after 2 seconds?  





     v=
  c. 7 seconds?










     t=












     v=
  d. How fast is the can accelerating after 7 seconds?

     t=
     v=

2a. The pop tart bounces off the sidewalk back into the air with

a velocity of 40 m/s.  Sketch a diagram of the pop tarts trip below.












     t=












     v=
  b. How fast was it going 2 seconds after it bounced?

  c. 4 seconds?

  d. 6 seconds?

3a. Elijah climbs a tree and throws a banana with a horizontal velocity of 4 m/s to a monkey in the tree next to him.  At the same time that Elijah throws the banana, a second banana drops out of his pocket.  Which banana will hit the ground first?
  b. If the second banana lands 3 seconds later, how high was the tree Elijah climbed?

  c. The monkey misses the first banana and it falls to the ground.  How far away from Elijah’s tree will the banana be when it lands?
4. A tourist drops a rock from rest from a guard rail overlooking a valley. What is the

velocity of the rock at 4.0 s? What is the displacement of the rock at 4.0 s?

5. Suppose the tourist in question #1 instead threw the rock with an initial velocity of 8.0

m/s [down]. Determine the velocity and displacement of the rock at 4.0 s (Remember

the vi is down and must become a -8.0 m/s)

6. Suppose the tourist in question #1 instead threw the rock with an initial velocity of 8.0

m/s [up]. Determine the velocity and displacement of the rock at 4.0 s (Remember the vi

is up and must become a +8.0 m/s)

7. A college student wants to toss a textbook to his roommate who is leaning out of a

window directly above him. He throws the book upwards with an initial velocity of 8.0

m/s. The roommate catches it while it is travelling at 3.0 m/s [up].

a) How long was the book in the air?

b) How far vertically did the book travel?

8. A man is standing on the edge of a 20.0 m high cliff. He throws a rock vertically with an

initial velocity of 10.0 m/s.

a) How high does the rock go? (Remember that at its max height v = 0 m/s)

b) How long does it take to reach its max height?

OBJECTIVE: I will use the equation for velocity, distance, and time to solve real-world problems.

*Rearranging equations + ?unit conversions?

OBJECTIVE: I will analyze d-t graphs to describe the velocity of an object.

*Reading points on a graph

*Reading the slope/velocity from a graph

*Interpreting distance v. time graphs from shape/slope

OBJECTIVE: I will create graphs from linear equations and write linear equations from graphs. 

?Create a graph from data points (plotting points)—too basic?

*Draw a line from an equation

Ex. Amber is 4 miles from her house.  She begins running toward her house at a velocity of 2 m/s.  Write an equation to represent Amber’s speed.


Draw the equation of the line you wrote in step 1.

*Write the equation of a line

*Identify the parts of an equation

Ex. Tell what the numbers ½ and 2 mean in the following equation y = 1/2x + 2

OBJECTIVE: I will break velocity vectors into their component parts. 

Velocity Vectors?—sohcahtoa & Pythagorean theorem
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