Newton’s Laws Lab Station  

                         Name______________________
Answer all questions in complete sentences.
                         Date____________Period_____


On the next page, graph the speed and the acceleration for one of the balloons. Be sure to label each axis correctly! 








                                                               Name_____________________Period___

Virtual Investigation Ch. 6- Go to textbook online (my.hrw.com) 

Username: lostmountain  password: a3j3b  Listen to the introduction carefully. Use the HINT button and CALCULATOR button as needed.
Stage One- Label UNITS and record your answers below

	
	Mass of car
	Acceleration
	Speed -metrics
	Speed (mph)

	Primo 3.1
	1,905 kg
	3.27 m/s2
	32.7 m/s
	73.2 mph

	Steel
	
	
	
	

	Fiberglass
	
	
	
	

	Aluminum
	
	
	
	


1. Take a look at the Acceleration of Cars graph. This graph plots the speed and time of each of the cars you raced. Which line shows the speed of Primo 3.1? ___________

Stage Two-Record your answer and label UNITS

	
	Acceleration
	Time to reach 60mph
	Top speed

	Shape 1
	
	
	

	Shape 2
	
	
	

	Shape 3
	
	
	


According to the graph, how fast was the car with Shape 1 traveling after 5 sec?____
3. In Stage 1, you tested steel, fiberglass and aluminum as exterior materials for a race car. The force applied was the same for all cars. You saw that the fiberglass car had the smallest mass and was the fastest. Why is this true?

A. because force was constant, the car with the least mass had the greatest  acceleration

B. because force was constant, the car with the least mass had the lowest speed

C. because force was constant the car with the least mass had the most inertia

4. In Stage 2 you had to determine the best shape for a race car. The force applied was the same for each of the cars. You saw that the car with Shape 2 was the fastest. Which of the following is the best explanation for this?

A. The car with Shape 2 had the smallest mass

B. The car with Shape 2 had the smallest acceleration

C. The car with Shape 2 had the greatest air resistance

D. The car with Shape 2 had the least air resistance

5. In this lab you have tested different materials and shapes for a race car and have seen how mass and drag can affect the speed of a model race car. Keep in mind that when a car’s speed doubles, its drag quadruples. Consider a model race car that requires 10N to move at 10 m/s.  What will be the drag of the car if its speed increases from 10m/s to 20m/s? Show your work. 
6. Which material and shape would you recommend to the client to improve the speed of her race car? 

Material______________________  shape_______________


Balloon Races- In complete sentences; write the answers from the questions.


3 A. _______________________________________________________________





B. action?_____________________reaction?__________________________





C. _________________________________________________________________





D. _________________________________________________________________





E. _________________________________________________________________


5. Fill in the data table to include the speed of 0, 2, & 4  washers. (Speed=distance divided by time.)  Use 4 meters as the distance. Label units on all numbers. Round time to the nearest tenth.


# of washers�
 Distance �
 Time �
 Speed   �
�
           0�
�
�
�
�
           2�
�
�
�
�
           4�
�
�
�
�
�
�
�
�
�















6. _________________________________________________________________





7. _________________________________________________________________





8. _________________________________________________________________





9. _________________________________________________________________














Carts and Newton’s Second Law of Motion


A. _______________________________________________________________


Data Table


Mass in grams�
Distance (cm)


Trial 1�
Distance (cm)


Trial 2�
Distance (cm)


Trial 3�
Average


Distance�
�
0�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�



B. _________________________________________________________________





C.  Prediction ________m.  Explain results and write a conclusion.





    _________________________________________________________________








D. _________________________________________________________________








E._________________________________________________________________





___________________________________________________________________





Spring into Action!


3. Force scale reading ___________ & ___________


4. Force scale reading ___________ & ___________


6. force scale reading ___________ & ___________


7. Circle one:   yes    or   no


8. Any change of force scale reading while moving?  _____


9. Which Law? _____________Use words from the experiment to explain how your 





actions show this Law ______________________________________________





_______________________________________________________________





Gravity Launch—go to � HYPERLINK "http://www.sciencenetlinks.com/interactives/gravity.html" ��www.sciencenetlinks.com/interactives/gravity.html�


Read the mission very carefully and change the thrust and/or angle to complete the mission.  Write down the thrust and angle used for each mission.


Mission 1 ________________      Mission 2 _____________________


Mission 3 _______________ Mission 4 _____________ Mission 5 ______________


Why does the rocket’s acceleration change when it gets close to the moon?








Wacky Washers (use the poker chips and a ruler instead of flicking your fingers)


2. Explain how this shows Newton’s 1st Law of Motion. 














Tricky Tricks-how many pennies can you stack and remove the card without the pennies falling?  _____








Satellites & Newton’s Laws


Define centripetal force_________________________________________________





What acts as a centripetal force in this demonstration? _______________________





What is the centripetal force that keeps satellites in orbit? _________________
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Graph the motion of one balloon.  Remember to put a title, label x-axis and y-axis. One graph for speed and one for acceleration.  Make a key for each trial.





Conservation of Momentum- What is the Law of Conservation of Momentum?








Air Resistance-What effect does air resistance have on a falling object?








Magic Coin Trick- Explain how each of Newton’s Laws is shown in the magic trick.


1st Law-





2nd Law-





3rd Law-








