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PS UNIT 6: FORCES AND PROJECTILE MOTION CLASSWORK PACKET
Balanced & Unbalanced Forces Practice

1) Determine whether each statement is true or false. 
If the statement is false, modify the statement so that it is true. 

a. When balanced forces are acting on an object, the object is always standing still. T or F
b. Forces can only cancel out (balance) if they are acting on the same object. T or F
c. Unbalanced forces always cause an object to speed up. T or F
2) Circle the correct answer. 

a. When forces act in the same direction, you (add them together OR subtract them). 

b. When forces act in opposite directions, you (add them together OR subtract them). 

3) Determine the net force for each diagram below. Remember: The net force has both a magnitude (size) and direction. Show your work. 
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4) Student A pulls right on the rope with 10N while Student B pulls left on the rope with 10N. Draw a force diagram to illustrate this problem then calculate the net force. Show your work. 
5) Student A pulls right on a rope with 10N while Student B pulls left on the rope with 5N. Draw a force diagram to illustrate the problem, then calculate the net force. Show your work. 

Magic School Bus Plays Ball Viewing Guide
1) What is a force?
2) What causes friction?
3) What happened on the frictionless baseball field when they tried to move?
4) How did they stop moving on the frictionless baseball field?
5) Why can’t the bus move?
6) What do they have to do to get out of the book?
7) Where can you find nearly frictionless surfaces on Earth?
Friction Practice Problems

1) Determine which type(s) of friction is working in each of the scenarios given below. 
a. A fish swimming around an aquarium. 

b. A leaf falling from a tree. 

c. A car driving up Creedmoor Rd. 

d. A marble rolling across the counter. 

e. A box being dragged across the carpet. 

f. A refrigerator sitting on the kitchen floor that won’t budge when pushed. 

g. A bookshelf being pushed across the room. 

2) Draw a simple force diagram to illustrate each scenario from question #1. You do not need to include any values. You should have arrows representing the force(s) causing the object to move and the frictional force(s). Be sure to label the diagram with the letter of the scenario. 
Newton’s First Law of Motion

Part A: Wacky Washers 
1) Collect eight (8) washers from the bucket. 

2) Stack four (4) washers on top of one another so that they form a tower. 

3) Aim one washer at the bottom of the stack of four washers and give the single washer a good, hard flick with your finger or hand. Record what happens. 

4) Flick a stack of two washers at a stack of four washers. Record what happens. 

5) Flick a stack of four washers at a stack of four washers. Record what happens. 

Part B: Penny Drop

1) Acquire five (5) pennies, an index card, and a plastic cup. 

2) Set the cup on the table as you would if you planned to fill it. 

3) Place the index card over the opening to the cup. 

4) Set a single penny in the center of the index card. 

5) Give the index card a good, hard flick with your finger. Record what happens. 
6) If you did step 5 properly, the penny should have fallen into the cup while the card went flying. If you did not get this result, repeat until you do before proceeding. 

7) Set the cup and card back up as you did in steps 2 and 3. Place two pennies on the card and repeat step 5. Record what happens. 

8) Repeat the experiment with 3, 4, and 5, pennies. Record what happens with each number. 

3 pennies

4 pennies

5 pennies

9) Compare the results of steps 5, 7, and 8. 

Questions

1) What is inertia?

2) Name the 3 ways in which an objects motion can change. 

3) If it takes an outside force to change an objects motion, why doesn’t a ball continue to roll across the carpet indefinitely?

4) Determine whether each statement is true or false. If the statement is false, modify it so that the statement is true. 

a. Balanced forces cause a change in an object’s motion. T or F
b. Applying a force to an object will always cause a change in the object’s motion. T or F
Newton’s Second Law of Motion

Force & Mass Lab

Purpose: To determine what relationship, if any, exists between force and mass. 

Materials: 

· Spring Scale

· Hanging Masses

Procedure

1) Check that your spring scale is zeroed properly. 

2) Place one of the hanging masses from the spring scale. Be sure everything is completely vertical. 

3) Record the mass and the force in the table below. 

4) Repeat until the table is complete. In order to complete some of the boxes, you may need to use two of the hanging masses in combination. 
5) Create a graph of force vs mass and add a line of best fit. 

Data

	Mass (kg)
	Force (N)
	Mass (kg)
	Force (N)

	0.05
	
	0.40
	

	0.10
	
	0.50
	

	0.20
	
	0.70
	

	0.30
	
	1.00
	9.80
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Mass (kg)

Questions

1) Calculate the slope of the line of best fit. Show your work and include a unit. 

(Hint: 1N = 1kg·m/s/s)
2) What is the relationship between force and mass? (Hint: look at the unit in your slope calculation)

3) Based on your answers to #1 and #2, what formula can you use to determine the relationship between force, mass, and the answer to #2?

4) What was providing the force in the lab?

Practice Problems

1) How much force is required to accelerate a 4.5kg box at a rate of 1.5m/s/s?
	They Gave
	They Want
	Formula/Triangle
	Work
	Answer

	
	
	
	
	


2) When the driver presses the gas pedal, the engine of a 2200kg car puts out 4600N of force. At what rate does the car accelerate?
	They Gave
	They Want
	Formula/Triangle
	Work
	Answer

	
	
	
	
	


3) What is the mass of a girl who weights 77N on Earth?

	They Gave
	They Want
	Formula/Triangle
	Work
	Answer

	
	
	
	
	


4) A 0.5kg ball rolls 36m across the playground when it is kicked with a force of 10N. At what rate did the ball accelerate?

	They Gave
	They Want
	Formula/Triangle
	Work
	Answer

	
	
	
	
	


5) Each engine of a twin-engine airplane exerts 45000N of force at takeoff. If the plane accelerates at a rate of 1.2m/s/s, what is the mass of the airplane?

	They Gave
	They Want
	Formula/Triangle
	Work
	Answer

	
	
	
	
	


6) How much force must be applied to make a 0.005kg toy accelerate at a rate of 3m/s/s for 2.0s?

	They Gave
	They Want
	Formula/Triangle
	Work
	Answer

	
	
	
	
	


7) What is the mass of an astronaut who weighs 754.6N on Earth?
	They Gave
	They Want
	Formula/Triangle
	Work
	Answer

	
	
	
	
	


8) When the astronaut in the previous problem goes to the moon, their weight changes to 123.2N. What is the acceleration due to gravity on the moon?

	They Gave
	They Want
	Formula/Triangle
	Work
	Answer

	
	
	
	
	


9) Explain the relationship between mass and weight. 

Newton’s Third Law of Motion

Demonstration
1) Two students with similar weights are placed facing one another in rolling chairs. The two students push off of one another. What did you observe? Be sure to include how far each student went and how their speeds compared. 

2) Two students with very different weights are placed facing one another in rolling chairs. The two students push off of one another. What did you observe? Be sure to include how far each student went and how their speeds compared. 

3) A student in a rolling chair is seated facing the wall. The student pushes off of the wall. What did you observe?
a. What is the action force in this example?

b. What is the reaction force in this example?

Practice Problems

1) In each example below, you have been provided with either the action force or the reaction. Identify the reaction or action force. The first one has been completed for you as an example. 
a. A bat hits the baseball with a force of 2700N to the right. 

The baseball applies a reaction force of 2700N to the left on the bat.

b. A cannon pushes a cannonball to the right with a force of 3500 N.
c. A foot pushes back on the ground with a friction force of 30 N. 

2) A 750N student sits on a desk. The desk does not break. 

a. How much force does the desk apply to the student? Justify your answer. 

3) A 40kg child kicks a 4kg ball with a force of 400N.

a. How much force does the ball apply to the child? Justify your answer. 

b. Does the child or the ball experience a greater acceleration? Why?

4) A bug with a mass of 0.001g hits the windshield of a 1200kg car traveling at 17m/s. 

a. Does the bug or the car experience a greater force? Why?

b. Does the bug or the car experience a greater acceleration? Why?

5) Why don’t action-reaction forces cancel out?
Projectile Motion Simulation

Google “PHeT Projectile Motion Simulation” and click on the first hit. Click the “Play” button on the screen. Select the “Lab” option from the menu choices. The cannon MUST remain on the ground at all times. 
1) Starting with the pumpkin as your projectile, gather data and answer the following questions. 
a. With an initial speed of 15m/s and no air resistance, what angle must the cannon be at to hit the bull’s eye (3 stars)?
b. Clear your results from part a.  Now add air resistance and answer the same question.
c. Clear your results from part b and remove the air resistance.  Collect data to figure out how the angle must be changed to hit the bull’s eye as the initial speed increases.

	Initial Speed
	Angle

	12m/s
	

	14m/s
	

	16m/s
	


Conclusion (circle one): As the launch speed of the projectile increases, the distance the projectile travels (increases / decreases / stays the same).

2) Now, using different projectiles, collect data to figure out how the angle must be changed as the mass of the projectile changes.  Use 15m/s as your speed. You must get 3 stars. 
	Projectile
	Mass
	Angle

	Baseball
	
	

	Human 
	
	

	Car
	
	


Conclusion (circle one): As the mass of the projectile increases, the distance the projectile travels (increases / decreases / stays the same). 
3) Use an initial speed of 15m/s and the launch angles shown in the table, and record where you need to move the target to in order to hit the bull’s eye (3 stars). 
	Angle
	Distance

	30°
	

	45°
	

	60°
	


Conclusion (circle one): As the launch angle of the projectile increases, the distance the projectile travels (increases / decreases / stays the same) 
Questions

1) Determine whether each is true or false. 
a. A projectile’s path is affected by the amount of air resistance. T or F
b. A projectile’s path is affected by the launch angle. T or F
c. A projectile’s path is affected by the mass of the projectile. T or F 

d. A projectile’s path is affected by the launch speed. T or F
2) Predict what would happen to a projectile’s path if you could increase the acceleration due to gravity on the planet. Answer using complete sentences. 
Spaghetti Bridge Project

Goal: 
· Construct a bridge that is able to withstand tensional, compressional, or torsional forces and that also meets the specifications below.
Materials: 

· Pasta (spaghetti or linguini is recommended) 

· Glue (hot glue or superglue is recommended)

Specifications:

· Make a plan 

· A sketch or plan of how you want to make your bridge must be included 

· Made of only pasta & glue

· You may use pipe cleaners, rubber bands, tape, etc. to help hold the pieces in place while the glue dries, but they MUST be removed before the bridge is turned in 

· Has a mass of no more than 2.0kg

· The balance maxes out at 2.0kg

· Watch how much glue you use  

· Between 30 & 40 centimeters long

· Within 5cm is half credit
· Between 5 & 10 centimeters wide

· Within 2.5cm is half credit

· Between 5 & 10 centimeters high

· Within 2.5cm is half credit

· Can support a load of at least 0.5kg
Rubric:

	
	Meets Requirements
	Does Not Meet Requirements
	TOTAL

	Plan

Sketch Included 
	10
	0
	

	Materials

Only pasta & glue
	10
	0
	

	Mass of Bridge
≤ 2.0kg
	10
	0
	

	Length

30-40cm
	20
	40.1-45

10
	25-29.9

10
	45.1+

5
	< 25

0
	

	Width

5-10cm
	20
	10.1-12.5

10
	2.5-4.9

10
	12.6+

5
	< 2.5

0
	

	Height

5-10cm
	20
	10.1-12.5

10
	2.5-4.9

10
	12.6+

5
	< 2.5

0
	

	Load Supported
0.5kg+ held
	10
	0
	

	TOTAL
	100 PTS
	


There are a LOT of really good resources online to help you with how to design your bridge. Google spaghetti bridges and you will get thousands of hits. 
PS Unit 6 Study Guide 

1) Identify the type(s) of friction in each example. 
a. Lily wants to move the potted palm tree sitting on her porch, but it won’t budge. 

b. James is swimming laps in the pool. 

c. Mollie rolls a ball to her daughter.

d. Arthur throws a paper airplane across the room. 

e. Vernon drives his car to work. 

f. Petunia pushes her chair in when she gets up from the table. 

2) In three words or less, state each of Newton’s Laws of Motion. 

a. First

b. Second

c. Third

3) For each example, circle the one that will have more inertia. Justify your answer.  
a. Ant or Elephant

b. Textbook or Pencil

c. Bowling Ball or Marble

d. 1kg of feathers or 1kg of lead
4) What is the weight of the 185kg Mars Exploration Rover on Earth? Show your work. 
5) Once on Mars, the rover in the previous problem would have a weight of 684.5N. What is the acceleration due to gravity on Mars? Show your work. 

6)  The Curiosity Rover has a weight of 14404.1N on Mars. What is the mass of the Curiosity Rover? Show your work. 

7) What is the acceleration of a 1400kg car if the engine is applying 2800N? Show your work. 
8) What amount of force is required to cause a 0.5kg object to accelerate at a rate of 5.5m/s/s? Show your work. 

9) What is the mass of an object that is accelerating at a rate of 3.7m/s/s after a 14.8N force is applied to it? Show your work. 
10) A student sits in a chair applying a force of 580N down on the chair. 

a. Create a simple force diagram illustrating this problem. 

b. According to Newton’s Third Law of Motion, the chair must be applying the same amount of force on the student. What direction is this force acting in?

c. What would happen if the chair applied less force than the student did?

d. What would happen if the chair applied more force than the student did?

11)  When you kick a ball, the ball also kicks back on you. What does the ball go flying but your foot barley moves?

12) Projectile A is 10kg. It is launched at a 60° angle with a velocity of 20m/s. It lands 35.3m from the launch site.   

a. Projectile B is a 20kg projectile. It is launched at the same angle with the same velocity. How will its landing site compare to Projectile A’s? 
b. Projectile C is a 10kg projectile. It is launched at the same angle as Projectile A, but its launch velocity is only 10m/s. How will the landing site compare to Projectile A’s?

c. Projectile D is a 10kg projectile. It is launched at a 30° with a velocity of 20m/s. How will its landing site compared to Projectile A’s?

d. Projectile A is launched again with all of the same parameters, but this time it is launched inside a vacuum chamber with no air resistance. How will the landing site compare to the original landing site?

Force (N)
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