Problem 1

Suppose that you have a pulley system set
up and your smaller pulley, 6 inches radius,
is moving at 150 revolutions per minute.

This smaller pulley is connected by a belt to
a larger pulley that has a radius of 9 inches.

1. Determine the angular speed of the
smaller pulley

2. Determine the angular speed of the larger
pulley

3. Determine the revolution per minute of
the larger pulley.

/

/

e \
!
N
\
6 inches /
i
/

Suppose that you have a pulley system set
up and your smaller pulley, 6 inches radius,
is moving at 150 revolutions per minute.
This smaller pulley is connected by a belt to
a larger pulley that has a radius of 9 inches.

1. Determine the angular speed of the
smaller pulley

2. Determine the angular speed of the larger
pulley

3. Determine the revolution per minute of

the larger pulley.
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The red circle has 150 revolutions per minute

This means that we can determine the number of
radians and therefore how far the belt/ chain on
the pulley is moved by these revolutions

150 revolutions implies that the circle rotates a
total radians

. . 2= radians
recall radians =(# of revolutions ){ =————)
revolutions
=150-2-n

= 300 - radians

So dof red circle (small pulley) =300- - radians

Now we now that the total distance traveled by
the belt/chain is equalto the arc length of the red
circle

arc length =@ radius
=(300- )- (6 inches ) =1800+ 1+ inches
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The red circle has 150 revolutions per minute

arc length related to red circle =@-radius
=(300-7 )- (6 inches ) =1800- 7+ inches

Now we can find 1) how many times the large
pulley is rotated and 2) how far the belt has
traveled under the rotations of small pulley

arc length of blue circle =@~ radius
1800~ - inches =(0)N9-inches )
1800 m- inches =9-0 inches

L800-7-inches _ 9-0 inches

9- 0 inches 9- inches
# = 200-n radians

. g  200-m
revolutions = —=
2-m 2-m

=100 revolutions

The red circle has 150 revolutions per minute

& of red pullev=300-7 radians
& of blue pulley=200-n radians

300-m ) radians
Angular Speed of red circle =;
minuie
_300-nt radians

minute

Angular Speed of blue circle =
minute

_200-n radians

minute

(2[)[}- n ) radians
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The red circle has 150 revolutions per minute

& of red pullev=300-1 radians
& of blue pulley=200n radians

300- )- 6 inches
Linear Speed of red circle :Hé
minute
_ 1800 - inches

minute

Linear Speed of blue circle =
minute

_ 1800-m-inches

minute

(2[}[} T ) ~b-inches

! \
,f'{ b inches ’h".

The red circle has 150 revolutions per minute

& of red pullev=300-1 radians
& of blue pulley=200-n radians

. . 3007
Number of revelutions of red circle s——
2
2pi

=150 revolutions

. ) 200w
Number of revolutions of blue circle = m——
2pi

=100 revol utions
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Problem 2

#96
2 inch pulley
2. radians
1700- rev- ——2C8 —3400- 1 radians
L+ rev

4 inch pulley

3400-

T . 850 rev

4-n
2 n-radians )
850+ reve =— =700 radians
1+ rev

Problem 3

Sprocket

18 inches

|

b inches

Tire Gear
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You have a bicycle that has a sprocket
with a radius of 6 inches, a gear radius
of 3 inches, and a tire radius of 18
inches.

4. Determine the speed of the bicycle
in feet per second if the person riding
the bike is pedaling at a rate of 2
revolutions per second.

5. Determine the speed of the bicycle
in miles per hour if the person riding
the bike is pedaling at a rate of 2
revolutions per second.
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You have a bicycle that has a sprocket
with a radius of 6 inches, a gear radius
of 3 inches, and a tire radius of 18
inches.

4. Determine the speed of the bicycle
in feet per second if the person riding
the bike is pedaling at a rate of 2
revolutions per second.

5. Determine the speed of the bicycle
in miles per hour if the person riding
the bike is pedaling at a rate of 2
revolutions per second.

Sprocket

6 fnches

Gear

The person riding the bike is pedaling
at a rate of 2 revolutions per second.

Sprocket Information
fof sprocket= 4-n radians

sof sprocket =(4n)(6) =24 n inches

Gear Information

s of gearis 24 n inches
radius of gear = 3 inches

We can find dof the gear
{which is also the gof the tire)
24 winches =3 inches- @ radians

24 mwinches 3 inches- @ radians

3 inches 3 inches

#=8 n radians

9-12-16 pulley and bike problem.tns

Gear

Sprocket

6 inches

The person riding the bike is pedaling
at a rate of 2 revolutions per second.
This means that the sprocket has

) 2-m- radians
0=2-revolutions ————
L-revolutions

= 4-n radians

This also means that the arc length of
the sprocket is

s=(4n)(6) =24  inches

This means that in 1 second the
sprocket moves the chain 24 n inches

This chain in turn moves the gear
24 n inches

Gear

Sprocket

6 fnches

T
The person riding the bike is pedaling
at a rate of 2 revolutions per second.

Sprocket Information
fof sprocket= 4.1 radians

sof sprocket =(4m )(6 ) =24 7 inches
Gear Information
s of gearis 24w inches

fof gear=8n radians

Tire Infarmation

tof tire=8 n radians
s of tire =(8- 7 radians)(18 inches)
144-7 inches

This means that the linearspeed of

|
the tire is

| second
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4. Determine the speed of the bicycle
in feet per second if the person riding
the bike is pedaling at a rate of 2
revolutions per second.

We know the linear speed of the tire is
1447 in

We just needto convert to linear
speed in feet per second
1447

9-12-16 pulley and bike problem.

ths

Sprocket

6 inches

e Gear

5. Determine the speed of the bicycle in
miles per hour if the person riding the bike is
pedaling at a rate of 2 revolutions per
second.

We know the linear speed of the tire is
144 in

We needto convert to miles per hour

13200-
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