


SOEFINITION

WRIJE |

* (A wheel and axle consists of two objects of
different size attached in such a way that they
rotate around the same axis.*

 Examples
o Screw driver

o Steering wheel

o Bicycle wheel

Note how the blade of the screw driver and the
handle rotate around the same axis.



WGE WRIEEL & AJSLE V. BEE
LEVER

* A wheel and axle functions similarly to a 2"? or 3" class
lever depending on whether the wheel turns the axle
(wheel = input), or the axle turns the wheel (axle =
input).
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* The input radius is like the effort arm, while the output
radius is like the resistance arm.



(The ideal mechanical advantage of a wheel and axle is the ratio of, l

the input radius to the out put radius. ~WRI
input radius Ri, ofv
IMA = Bt Tad] ;o IMA =
L output ra |is Rout Y
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When the wheel is used for input the mechanical advantage is
greater than 1.

When the axle is used for input, the mechanical advantage is less
than 1
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Do people use bicycles because riding is easy, or
because riding is fast?

Driven gear ——> o ~e——— Driver gear

* |Inthe diagram above, the pedal turns a gear with a
smaller radius than the wheel it turns.

of A blcycle gear is smaller than the wheel it turns (R. <R_ ) WRWE

Ol IMA = R ,sothe IMA< 1 OWW

o|When the wheel and gear each go around once, the wheel
Jwas gone a greater distance, so it is faster. J




SHANSING SEARS

e Gears have teeth that mesh.

Driver gear
(Engine)

Driven gear

 The smaller the driven gear is, the lower its mechanical
advantage is.

o The smaller driven gear makes more rotations for each

rotation of the driver gear. WRIJE

o This means it turns faster. \%W//I\fy
(" . ; . . '
| Changing to a higher gear, which means changing to a
smaller driven gear, reduces the power, but enables the

vehicle to move faster at a lower engine or pedaling
speed.




4ADLE PRIELE

@ screw is rusted in place. A force of 50 N must

be applied to a screw driver with a handle
having a radius of 1 cm. The blade has a radius
of 0.25 cm. How much force was needed to turn
the screw?

e Step 1: Determine the mechanical

advan’%age. .
in _ tm =
IMA= ™ = 025cm- 2

out

e Step 2: Determine the output force.

* Foe= Fiy X MA =50 N x4 =200 N \M4y
N




