Wheel and Axle an example of Mechanical Advantage


Materials:

Startbucks cup and lid

Chopstick with a square end

String

Masking tape

Weights

Preparation: 

Get a Starbucks cup with a lid and poke a hole though the centre of the lid with a pencil or pen, and also in the bottom of the cup and stick a chop stick through both holes (from the bottom) to make an Axle. 

Have the square end in the bottom of the cup so the chopstick can’t rotate.- Be careful it’s easy to spin the chopstick and wreck the experiment (be gentle!). If it does spin, try to use tape or glue so the chopstick doesn’t spin.

Measuring the wheel and axle: 

· Tie a paperclip to a string. 

· With tape, attach the other end of string to the cup and wrap the string around the cup 5 times.  Make sure the string stays on one part of the cup and doesn’t slide up or down the cup. 

· Make a mark on the cup so you can tell when the cup has tuned exactly once.

· Measure the length of string that unrolls when the cup rolls 4 times. Divide by 4 to get the distance around the outside (circumference).

· Attach another paper clip to another string. 

· Attach the other end of the second string to the chop stick with tape, and wrap it 5 times around the chop stick- but wrap it around the OTHER way from the first string so one is clockwise and other is anti-clockwise. 

· Measure the length of string that unrolls from the chop stick when the cup rolls 4 times. 

· Measure the width of the chop stick and the cup at the point where the string wraps around it with a rule.

Now you have measures of the distances in this wheel and axle.

Balancing the forces:

Now measure the force needed to balance the two strings. 

Set the cup up so the strings hang over the edge of the desk.

Use two scales to measure the amount of force needed on each rope to balance. 

OR Start with small weights and try to find out how much weight goes on each string to make the cup ‘balance’. This means the force on one string balances the force on the other string.  Record the weights or the forces from the spring scales when the wheel and axle is balanced.


