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Solutions
Questions 1-10: 3 points per question
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A ball of mass 2.50 kg is attached to a string, placed on a frictionless table, and caused to circle around at a radius of 1.00 m with a constant speed of 3.50 m/s.

1. Draw a free body diagram of the ball on the object above and to the right.

2.  What force or forces make up the centripetal force in this situation and in which direction (circle the correct answer) is the centripetal force acting on the ball above? 

Forces: Tension
Direction: 
+x
-x 
+y
-y
some other direction

3.  Find the kinetic energy of the ball.

K = (1/2)mv2 =(1/2)(2.50)(3.50)2 = 15.3 J
4.  Is any work being done on the ball?  Explain (briefly).

No-the kinetic energy does not change so no work is done. Also the force (tension) is perpendicular to the displacement.
5.  A block is placed on a scale which is on the floor of an elevator that is moving downward at constant speed. What happens to the scale reading compared to the block being at rest? (Circle the correct answer.)

Scale reading increases.

Scale reading decreases.

Scale reading stays the same.

A block is placed on a scale which is on the floor of an elevator that is moving upward at constant acceleration. 

6.  What happens to the mass of the block compared to the block being at rest? 

Mass increases.

Mass decreases.

Mass stays the same.

7.  What happens to the weight of the block compared to the block being at rest? 

Weight increases.

Weight decreases.

Weight stays the same.

8.  What happens to the scale reading compared to the block being at rest? 

Scale reading increases.

Scale reading decreases.

Scale reading stays the same.

9.  Explain (briefly) the physics behind the fact that a car with traditional brakes will skid further on a wet road than on a dry one.

The coefficient of kinetic friction of rubber on dry concrete is greater than the coefficient of kinetic friction of rubber on wet concrete.
10.  Explain (briefly) the physics behind the fact that a car with an ABS braking system will stop in a shorter distance than a car with traditional brakes.

With ABS brakes the tires do not skid. Static friction is in play. The coefficient of static friction of rubber on wet concrete is greater than the coefficient of kinetic friction of rubber on wet concrete.
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11.  Starting from rest, a block with mass m is attached to a spring with spring constant k and is pulled up a frictionless ramp (angle of )) at constant speed. The spring is parallel to the ramp as shown above.

a.  Draw a free body diagram of the block while it is being pulled on the figure above and to the right. 










5
b.  Write out Newton's 2nd Law for the block in the x- and y-directions.

x:  Fspring - mgsin() = ma = 0



10
y:  Fn - mgcos() = 0





5
c.  Assume m = 6.50 kg, k=125 N/m, and  = 35.0o. Find the magnitude of the normal force.

Fn = (6.50)gcos(35.0o) = 52.2 N



5
d.  Find the extension of the spring.

(125)(x) = (6.50)gsin(35.0o)




5
x = 0.293 m
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12.  A block of mass 5.50 kg is at rest at the top of a frictionless ramp with an angle of 40.0o with respect to the horizontal. The length of the ramp is 4.50 m. The block is released and travels 2.50 m along the ramp before hitting a massless spring with a spring constant of 250 N/m. The block hits and compresses the spring, eventually coming (momentarily) to rest. 

a.  Taking y=0 at the bottom of the ramp, find the potential energy of the block at the top of the ramp.

mgh = (5.50)g(4.50)sin(40.0o) = 156 J





5
b.  Using Conservation of Energy, find the kinetic energy of the block just before it hits the spring.


[image: image4.emf]


Ei = 156
Ef = KE +mgh



= KE + (5.50)g(2.00)sin(40.0o )
KE = 86.6J
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15
c.  Find the maximum compression of the spring.
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E = 156 = mgh + 1
2
kx2



= mg(2.00 − x)+ 1
2
kx2



156 = (5.50)g(2.00 − x)sin(40.0o )+ 1
2
(250)x2



use quadratic formula :
x = 0.983m
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20
alt solutions
Questions 1-10: 3 points per question
1.  Explain (briefly) the physics behind the fact that a car with traditional brakes will skid further on a wet road than on a dry one.

The coefficient of kinetic friction of rubber on dry concrete is greater than the coefficient of kinetic friction of rubber on wet concrete.

2.  Explain (briefly) the physics behind the fact that a car with an ABS braking system will stop in a shorter distance than a car with traditional brakes.

With ABS brakes the tires do not skid. Static friction is in play. The coefficient of static friction of rubber on wet concrete is greater than the coefficient of kinetic friction of rubber on wet concrete.

A block is placed on a scale which is on the floor of an elevator that is moving downward at constant acceleration. 

3.  What happens to the mass of the block compared to the block being at rest? 

Mass increases.

Mass decreases.

Mass stays the same.

4.  What happens to the weight of the block compared to the block being at rest? 

Weight increases.

Weight decreases.

Weight stays the same.

5.  What happens to the scale reading compared to the block being at rest? 

Scale reading increases.

Scale reading decreases.

Scale reading stays the same.

6.  A block is placed on a scale which is on the floor of an elevator that is moving upward at constant speed. What happens to the scale reading compared to the block being at rest? (Circle the correct answer.)

Scale reading increases.

Scale reading decreases.

Scale reading stays the same.
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A ball of mass 3.50 kg is attached to a string, placed on a frictionless table, and caused to circle around at a radius of 1.00 m with a constant speed of 2.50 m/s.

7. Draw a free body diagram of the ball on the object above and to the right.

8.  What force or forces make up the centripetal force in this situation and in which direction (circle the correct answer) is the centripetal force acting on the ball above? 

Forces: Tension
Direction: 
+x
-x 
+y
-y
some other direction

9.  Find the kinetic energy of the ball.

K = (1/2)mv2 =(1/2)(3.50)(2.50)2 = 10.9 J

10.  Is any work being done on the ball?  Explain (briefly).

No-the kinetic energy does not change so no work is done. Also the force (tension) is perpendicular to the displacement.
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11.  Starting from rest, a block with mass m is attached to a spring with spring constant k and is pulled up a frictionless ramp (angle of )) at constant speed. The spring is parallel to the ramp as shown above.

a.  Draw a free body diagram of the block while it is being pulled on the figure above and to the right. 










5
b.  Write out Newton's 2nd Law for the block in the x- and y-directions.

x:  Fspring - mgsin() = ma = 0



10

y:  Fn - mgcos() = 0





5

c.  Assume m = 7.50 kg, k=105 N/m, and  = 40.0o. Find the magnitude of the normal force.

Fn = (7.50)gcos(40.0o) = 56.4 N



5
d.  Find the extension of the spring.

(105)(x) = (7.50)gsin(40.0o)




5
x = 0.450 m
[image: image8.emf]








12.  A block of mass 6.50 kg is at rest at the top of a frictionless ramp with an angle of 35.0o with respect to the horizontal. The length of the ramp is 5.00 m. The block is released and travels 3.50 m along the ramp before hitting a massless spring with a spring constant of 225 N/m. The block hits and compresses the spring, eventually coming (momentarily) to rest. 

a.  Taking y=0 at the bottom of the ramp, find the potential energy of the block at the top of the ramp.

mgh = (6.50)g(5.00)sin(35.0o) = 183 J





5
b.  Using Conservation of Energy, find the kinetic energy of the block just before it hits the spring.
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Ei = 183
Ef = KE +mgh



= KE + (6.50)g(1.50)sin(35.0o )
KE = 128J
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c.  Find the maximum compression of the spring.
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E = 183= mgh + 1
2
kx2



= mg(1.50 − x)+ 1
2
kx2



183= (6.50)g(1.50 − x)sin(35.0o )+ 1
2
(225)x2



use quadratic formula :
x = 1.24m
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