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Physics Summary Lab				Name				
Materials: 3 track sections / one car / one clamp / one jump
 (
Height from track to floor 
Height of jump 
Height of top join
Height of bottom join
Horizontal distance 
(
from
 jump to a reference point at base of chair)
)This part of your lab is done with the track fixed to a chair and coming down to the floor. First you need to record all the dimensions shown in the diagram so that they can be used in your calculations and also to reset this track EXACTLY the same way the next day. 
[image: ]
1) Use ENERGY to calculate the theoretical (no friction) velocity that your car will leave the jump with? Remember E before = E after ; set up your equation using the symbols E p and E k and then insert all the numbers. (You will need to find the mass of your car using the scale). 





Theoretical Velocity off of the jump Vtotal =						
The angle of the jump is 270 
2) Calculate the component velocity values of your car projectile using the information from question 1. (draw a vector diagram)





Theoretical Vx = 					Theoretical Vy =		
3)  (
List of vertical and horizontal variables from start of jump all the way to the finish. (Be sure to identify the + / - direction for the vertical)
First find 
V
f
 from the vertical info
 (you will take a square root here so don’t forget to choose the proper + / -
Then find t from the vertical info
Finally find 
d
x
 using t with the horizontal info
)Now use your KINEMATICS and PROJECTILE knowledge to calculate the theoretical horizontal distance your car should fly. A diagram and thought organization has been provided as this is a multi-step question. This is not a ground to ground problem!
 












Theoretical range of your jump 	dx = 			
4) Now test your car three times and get an average result for the actual range. Why is it important to not push the car at the beginning?						
												
Trial 1		range (dx)				
Trial 2		range (dx)				
Trial 3		range (dx)				
Average of all 3	Actual range is 	dx =				
AT THIS POINT YOU ARE DONE PART I AND YOU HAVE MANY  CALCULATIONS TO WORK THROUGH SO CLEAN UP, HEAD BACK TO CLASS, AND BEGIN GETTING THE CALCULATIONS DONE SO YOU CAN RE-TEST YOUR JUMP TOMORROW!
5) Your actual range should definitely be less than your theoretical (Check this now!). Why do you think this is?										
												
Now calculate what percent of the theoretical range is our actual range.
Range actual / Range theoretical 								%
6) We need a way to figure out the actual velocity off of the jump so let’s start working backwards.  The idea is that the % difference is caused by using a Vx theoretical (from question #2) that is too large.  Let’s assume that it is too large by the same percent that was calculated above. Therefore,

Vx actual = (Vx theoretical) x (% difference)
Vx actual =					
(Vx actual should be less than Vx theoretical : check this now!)
7) Now use your actual Vx and your launch angle of 270  to calculate your Vy actual and ultimately your V total actual. Draw a vector diagram to show this answer.



Vy actual=							Vtotal actual =			
8)  (
Your set –up of this question should be the same as question #1 however you are now adding in 
E
lost
You are now going to use the 
actual 
V
total
 
in your calculations
)Now use your ENERGY knowledge to calculate how much energy is lost along this track. 







							Elost = 				
9) Explain where all this “lost” energy has gone.


10) How EFFICIENT is this system at conserving energy?
Efficiency =			%
11) How much WORK is friction doing? (Hint: this requires no calculation)

Wfriction =			
Explain how this answer relates to your answer in question 8.


12) What is the average FRICTION force acting on the car? (Each track setion is 53 cm)


Explain why the friction force would not be constant along this track? (i.e. where is it the most and where is it the least and why would this be?)
For the next part of the lab you will have the jump set up EXACTLY as before but now place the chair on top of your 3 desks and the end of the track perfectly in line with the end of the desks. Check and re-check that all your measurements from the beginning of the lab are the same as what you have now. The track must be the same height, distance, and even curvature!
DO NOT LAUNCH YOUR CAR UNTIL QUESTION 13 HAS BEEN ANSWERED!	
13) Using your actual velocity at launch (from question 7) solve this projectile question. How far from the base of your desks do you predict your car to land? Solve with a diagram and neat work. 
 (
Answer this question using the exact steps from question #3
You will now need to use the 
ACTUAL
 
velocities calculated in question # 7
You will need a new vertical height that will be measured from the top of your jump to the floor.
) [image: ]







							dx = 					
14) Now ask the teacher for a landing pad and place it where you think the car will hit. Launch your car and see if physics works!! (Bonus marks for hitting the pad)
Hand in your lab and get ready for your projectile test and the end of physics 11. Well done! 
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