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® Hydraulic Lift Force

When extra pressure is applied to afluid enclosed in a container, the pressure is applied
equaly to al parts of the container. Engineers use this principle to create a hydraulic lift,
shown in the diagram below.

In the diagram, when aforce is applied to the small piston, the small piston pushes on the
liquid with a certain pressure. The same pressure pushes against everything in the system,
including the large piston.

Pressure is defined as the force exerted on a unit area of a surface. Mathematically, this
definition can be written in the following way:

To rearrange this equation so that force is aone on one side of the equation, multiply both
sdes by area, which will cancel on theright side:

force
area

pressure x area =

Xarea pressure x area = force

In the example of the hydraulic lift,
suppose that the area of the large piston Sl phon
is 100 times the area of the small piston. e _ |
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Because force can be multiplied in this
way, hydraulic forceisused in devices
like automobile lifts and barber chairs. It :
ishydraulic force that enables adriver to _ “\ e
stop a car by pushing on the brake
pedal.
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Your Turn to Think

1. Theareas of the pistons are 20 cm? and 100 cm?. A force of 10 N is applied to the
small piston. How much forceis on the large piston?

2. Theareaof the small pistonis 1,000 times the area of the large piston. How much is
the force on the large piston compared with the force on the small piston?

3. Theareas of the pistonsare 5 cm? and 30 cnv. A force of 1 N is applied to the small
piston. How much force is on the large piston?
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