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 To determine experimentally and mathematically the mechanical advantage of a wheel & axle system. 

 

��	���������	���������	���������	�������� ���
 Referring to the handout, the screwdriver is an example of a simple machine called a Wheel & Axle.  A simple machine is a 
device that performs work by converting forces and distances.  All simple machines have a characteristic called the 
MECHANICAL ADVANTAGE (MA).  The MECHANICAL ADVANTAGE can be obtained experimentally by building a Wheel 
& Axle and using the formula: 

 
                                              MA = Distance moved by the wheel / distance moved  by the axle  
 
          The MA can also be calculated mathematically by using the formula: 
 
                                              MA = Diameter of the Wheel / Diameter of the Axle 
 
In this lab, you build a Wheel & Axle, obtain the MA experimentally and mathematically and then compare the two results. 
 

���	��������	��������	��������	������ ���
��  Build the Screwdriver per instructions. 

 
��  Attach one string weighted with washers to the Wheel (handle) of the screwdriver and another weight string to the 

Axle (shaft) as shown in Figure 1. 
 

��  Hold the screwdriver so the weights hang straight down.  Measure the length of each string and record in the “0 
TURNS” box on the DATA TABLE. 

 



���������	
������

�����������
������������� ���������������� �����	



��	



��	



��	



 




 

 2 

��  Turn the screwdriver exactly 1 (one) turn.  Measure the length of each string and subtract from the “0 TURNS” 
measurement to determine how much string was wrapped around the Wheel (handle) and Axle (shaft).  This value is 
the DISTANCE the Wheel and Axle have traveled.  Record these values in the “1 TURN” box on the DATA TABLE. 

 
��  Turn the screwdriver another turn making sure the string does not overlap.  Repeat the measurements for the 

length of each string and record in the “2 TURNS” box on the DATA TABLE. 
 �  Repeat for 3 and 4 turns. 

 
!�  Measure the diameters of the Wheel (handle) and axle (shaft) using a calipers.  Record values on the DATA 

TABLE. 
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STRING LENGTH (cm) NUMBER OF TURNS 

WHEEL AXLE 

0 
  

1 
  

2 
  

3 
  

4 
  

DIAMETER 
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1) Determine the mechanical advantage by using                                                                                                                              
MA = Distance moved by the wheel / distance moved by the axle   Record: ______________________ 

 
2) Determine the mechanical advantage by using 

MA = Diameter of the Wheel / Diameter of the Axle    Record: __________________________ 
 

"��������"��������"��������"��������� ���
1) How did the results of the two methods of calculating the MA compare? 
2) Which weight moved up the fastest?  Why? 
3) What does a screwdriver do for us?   
4) How could you increase the MA on a screwdriver? 


