Name: __________________________________________ Date: __________________

Do Now!  Free Fall

1. If you jump from a stone wall or tree branch, gravity pulls you towards the Earth’s surface. The force of gravity is a constant, determined by the Earth’s mass. Did you ever wonder why, if the force of gravity is a constant, the speed at which you fall increases with time? Why might this be so? (Hint: If you’ve ever had to push a car that has broken down, think about what happens in the first several seconds, as you push with maximum force.)

2. If an object is dropped close to the Earth’s surface, the force of gravity causes it to accelerate at a constant rate of 32 feet per second each second. The speed of an object close to the Earth’s surface one second after it is dropped is, therefore, 32 feet per second. After two seconds, it will reach a speed of 64 feet per second. Velocity is defined as speed with direction. In these situations physicists consider falling towards the earth as traveling in the negative direction. The velocity of the object in this example one second after being dropped is –32 feet per second.

The John Hancock Tower in Boston is 790 feet tall. If a ball were dropped from this height, how long would it take to hit the ground? Complete the following table, one row at a time, to find an approximate answer. Continue until the height of the ball reaches zero, or turns negative.

	Time in seconds (t)
	Acceleration (feet/second/second
	Current Velocity
	Average Velocity*
	Distance Traveled**
	Current Height (h(t))

	0
	32
	0
	undefined
	0
	790
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* Remember the “Cumulative Average” activity.

** Remember that Distance = Average Velocity ( Time

3. Write expressions in terms of t for each of the remaining columns in the bottom row of the table. Use your entry in the last column to write a function for h(t).

4. Using your function from question 3, determine exactly how long it will take for the object to reach the ground.

5. What will the velocity of the object be at the moment of impact?

Extension Question:

6. If, instead of being dropped, the ball was thrown with an initial upwards velocity of 100 feet per second, how might that affect the height of the ball at a given time? Write a new function H(t) for this situation.

Challenge Questions:

7. What is the maximum height reached by the ball in question 6?

8. How long will it take for the ball in question 6 to reach the ground?

9. What will the velocity of the ball in question 6 be at the instant it hits the ground?

Name: __________________________________________ Date: __________________

Do Now!  Cumulative Average (A Pre-Free Fall Activity)

1. Huey signs up for a ten-week on-line algebra course that covers a ten-chapter text. The course requires each student to take a test that covers all ten chapters when they sign up, and again each week until they achieve a perfect score of 100%. Huey knows no algebra at all when he enrolls but studies hard, learning one chapter of material each week. His test grades are shown below. Fill in the row showing his new test average after each test is taken (this is called a cumulative average.)

	Grade
	0
	10
	20
	30
	40
	50
	60
	70
	80
	90
	100

	Average
	
	
	
	
	
	
	
	
	
	
	


2. Dewey decides to show up his brother. He signs up for the same class but works even harder, studying two chapters of material each week. Dewey’s test grades are shown below. Fill in the row showing his new test average after each test is taken.

	Grade
	0
	20
	40
	60
	80
	100

	Average
	
	
	
	
	
	


3. Louie can’t pass up a chance to outdo both of his brothers. He signs up for the same class but works even harder, studying two and a half chapters of material each week. Louie’s test grades are shown below. Fill in the row showing his new test average after each test is taken.

	Grade
	0
	25
	50
	75
	100

	Average
	
	
	
	
	


4. An arithmetic sequence is a sequence of numbers in which there is a constant difference between successive terms. A special relationship exists between any term of an arithmetic sequence that starts at zero and its cumulative average. What is this relationship?

5. Let tn represent the nth term of an arithmetic sequence which starts at zero (t1 = 0.) Write a formula for cn, the cumulative average of the first n terms of the sequence.

