Your Name: PHY203
Exam #3
Chapters 9-11,15
Mon., 12/12/22
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Exam3F22

1. A wheel consists of a solid disk of radius 0.850 m and mass 3.50 kg. The wheel is
pinned through its axis and allowed to rotate freely. The wheel is initially at rest. A force
of 15.5 N is applied at an angle of 40.0° as shown. We want to know some properties of
the wheel after it has been spinning for 15.0 s.

List the known quantities below:

Parameter | Known Value
F [ 5 N
r Cy €so 7
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t i. q\{ & j

a. Find the moment of inertia of the wheel about its axis. 5
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b. Find the magnitude of the torque on the wheel. 5
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c. Find the magnitude of the angular acceleration of the wheel. 5
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d. Find the angular speed after the force has been applied for 15.0s. 5
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e. Find how many revolutions the wheel has made after 15.0 s. 10
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2. A wheel starts from rest at the top of a ramp which makes an angle of 35.0° with
respect to the horizontal and has a height of h = 5.00 m. The wheel consists of a thin
rim with mass 3.50 kg, radius 1.50 m, and 4 spokes of length 1.50 m and mass 0.450 kg
apiece. The wheel is released and starts to roll down the ramp.

List the known quantities below:

Parameter Known Value
h 500 m
r !j! YO m

M ::')( TUL;Q
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m O Y50 ko

a. Create energy bar charts for the wheel at the top of the ramp and after it has rolled
3.00 m along the ramp: 5

K, Ugrav, Uspring; K K¢ Ugravy Uspring; K ¢

b. Find the moment of inertia of the wheel. 10
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d. Use Conservation of Energy to find the kinetic energy of the wheel once it has rolled

3.00 m along the ramp. (Note: 3.00 m is the distance along the ramp, not the height
change.) 15
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e. Find the linear speed of the center of mass of the wheel at this point. 15
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3. The position of a particle is given by x = 4.20 cos 3.00f, where x is in
meters and t is in seconds.

a. ldentify and list the known quantities (in Sl units) (these could include
m,Axtv,a,ETfo, ...)5

A= v 200 , w =200 r«f /G

b. Find the period of the motion. 5
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c. Find the maximum speed of the particle. 5
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d. Find the speed of the particle when it is at a position of 1.30 m. 10
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Exam3F22alt

1. A wheel consists of a solid disk of radius 0.950 m and mass 4.50 kg. The wheel is
pinned through its axis and allowed to rotate freely. The wheel is initially at rest. A force
of 17.5 N is applied at an angle of 40.0° as shown. We want to know some properties of
the wheel after it has been spinning for 15.0 s.

List the known guantities below:

Parameter | Known Value
F [T

r 00500
m 7.5 0ks
0 Ydoo ©

t [ 5w 5

a. Find the moment of inertia of the wheel about its axis. 5
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b. Find the magnitude of the torque on the wheel. 5
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c. Find the magnitude of the angular acceleration of the wheel. 5

g

A= 2 o LT L 226 oyl e

o

r 0?7

d. Find the angular speed after the force has been applied for 15.0s. 5
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e. Find how many revolutions the wheel has made after 15.0 s. 10
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2. A wheel starts from rest at the top of a ramp which makes an angle of 35.0° with
respect to the horizontal and has a height of h = 6.00 m. The wheel consists of a thin
rim with mass 2.50 kg, radius 1.75 m, and 4 spokes of length 1.75 m and mass 0.450 kg
apiece. The wheel is released and starts to roll down the ramp.

List the known quantities below:

Parameter Known Value
h {00m

r [ FEY m

M 2, Co kS
L [ 3C »
m 0. 457 kg

a. Create energy bar charts for the wheel at the top of the ramp and after it has rolled
3.00 m along the ramp: 5

K, Ugrav,Uspring, K K Ugravg Uspring; K¢

b. Find the moment of inertia of the wheel. 10

T = Mr> 4+ ¥ (/é m L/l:)
= a,ﬂ"L 2% +_¥% \za‘bj

\'5’ ~ 7
— (A (30D = F.r7 ksm™>




d. Use Conservation of Energy to find the kinetic energy of the wheel once it has

rolled 3.00 m along the ramp. (Note: 3.00 m is the distance along the ramp, not
the height change.) 15
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e. Find the linear speed of the center of mass of the wheel at this point. 15
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3. The position of a particle is given by x = 5.20 cos 3.50t, where x is in
meters and t is in seconds.

a. ldentify and list the known quantities (in Sl units) (these could include
mAxtv,a,ETfo, ...)5
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b. Find the period of the motion. 5
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c. Find the maximum speed of the particle. 5
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d. Find the speed of the particle when it is at a position of 1.40 m. 10
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