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Change a Tire Lab 

Purpose:  To demonstrate the relationship between simple machines, work, power, and mechanical 

advantage. 

Learning Target 76 – I can define the terms work and mechanical advantage, and identify simple 

machines. (SPS8d) 

Learning Target 77 – I can explain the relationships between work, mechanical advantage, and simple 

machines. (SPS8d) 

Learning Target 78 – I can use mathematics and computational thinking to identify the relationships 

between work, mechanical advantage, and simple machines. (SPS8d) 

Lab Materials:  4 way lug wrench, 2 ton car jack, rim lock, hammer, hard work, effort         

Conceptual Review Questions: 

1.  What is the relationship between work and power? -                                                                                                                                                                                                                                                                                    

2.  How can using simple machines give someone a mechanical advantage? -                                                                                                                                                                                                                                                

Lab Instructions:           

             

             

             

             

    

1.  Use the four way lug nut wrench to loosen the lug nuts on the tire making sure to turn 

counterclockwise (to the left) 

2.  Place the car jack under the car in a space that is attached directly to the metal frame of the vehicle. 

3.  Push down on the car jack handle to make the car jack go up until it has the part of the vehicle where 

you are changing the tire suspended into the air. 

4.  Use the four way to completely loosen and take off the lug nuts from the tire and remove the tire 

from the vehicle.  This part will take two people. 

5.  Now take your new tire and put it on the car making sure to line it up so that it properly fits into place 

on the car.  This part will take two people. 

6.  Start screwing the lug nuts back onto the wheel first by hand and then using the 4 way lug wrench.   

7.  Lower the vehicle down to the ground by turning the handle of the car jack to the left.  Use the 4 way 

lug wrench to completely tighten the lug nuts onto the vehicle.  Congratulations, you have successfully 

changed out the tire on a car. 
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Lab Analysis Questions 

1.  Name at least 3 ways work was done when changing the tire.      

             

             

              

2.  What simple machines were used when changing the tire?       

              

3.  How did these machines (lug wrench, car jack) give you a mechanical advantage when changing the 

tire?              

              

4.  How did the use of simple machines increase power and mechanical advantage during the lab?  

             

              

5.  What did the lug wrench do?          

              

6.  What did the car jack do?           

              

7.  What was the work input when changing the tire?        

              

8.  What was the work output when changing the tire?        

              

9.  A lug wrench exerts a force of 250 N for each 5 N of force you exert operating the machine.  What is 

the actual mechanical advantage of the car jack? 

 

 

10.  If a car jack has an efficiency of 70% and you do 500 J of work on the car jack, what will be the work 

output of the car jack? 

 

 

11.  Which machine do you think was more efficient, the 4 way lug wrench or the car jack?  Explain your 

answer in detail. 

 

 

12.  What is the relationship between work, mechanical advantage, and simple machines? 
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