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1.  A very thin uniform rod of mass M and length L is rotating about an axis through one end and perpendicular to the rod's length. If instead the rod is made to rotate about an axis through its center, how does the moment of inertia (IB) compare to the original value (IA)? (Which is greater or are they the same?)

IA > IB
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2.  A very thin uniform rod of mass M and length L is rotating about an axis through one end and perpendicular to the rod's length. If instead the rod is made to rotate about an axis through the long direction of the rod, how does the moment of inertia (IB) compare to the original value (IA)? (Which is greater or are they the same?)

IA > IB    (IB is 0)
3.  You look down on a spinning top on a table from above. The top is spinning in a clockwise direction from your point of view. In which direction is the angular velocity vector pointing?

into the table ("down"), out from the table ("up"), some other direction

By the right hand rule, the direction is into the table (down).

4.  A disk rotates through 10.0 revolutions in 20.0 s. How many radians is that?
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(10.0)(2π ) = 62.8










(10.0)(2p)=62.8

 radians

5.  A module falls off a space ship from a height, H, above the Earth's surface. Compare the initial acceleration of the module to g (greater, less, or the same).

The acceleration is less than g.
6.  You double the amplitude of a stretched mass attached to a spring. What happens to the period? (greater, less, and by how much, or the same).

The period stays the same.
7.  You double the mass of a stretched mass attached to a spring. What happens to the period? (greater, less, and by how much, or the same).

The period increases by 
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8.  You double the spring constant of a stretched mass attached to a spring. What happens to the period? (greater, less, and by how much, or the same).

The period decreases by 
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9.  You double the period of a stretched mass attached to a spring. What happens to the frequency? (greater, less, and by how much, or the same).

The frequency decreases by 1/2 = 0.500.
10.
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!
A = 5.00î − 3.00 ĵ + 3.00k̂
!
B = −3.00 ĵ
Find



!
A ×
!
B



= (5.00î × −3.00 ĵ)+ (−3.00 ĵ × −3.00 ĵ)+ (3.00k̂ × −3.00 ĵ)



= −15.0k̂ + 0 − 9.00(−î )



= 9.00î −15.0k̂
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11.  a.  A solid disk of mass 2.40 kg and radius 0.500 m is rotating counterclockwise as viewed from above with an angular speed of 3.50 rad/s .

a.  Find the angular momentum of the disk and express it in vector notation. Take the z-axis in the positive direction as out of the paper (for the figure on the left) ("up" in the figure to the right).
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b.  A blob of clay of mass 0.250 kg is dropped on to the moving disk at a distance of 0.350 m from the center of the disk and sticks to it. Assume the clay is traveling at a speed of 3.00 m/s in the vertical direction just before it hits the disk. Find the angular momentum of the clay just before it lands with respect to an axis through the center of the disk and express it in vector notation. 


[image: image9.emf]
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L = !rx!p = (0.350m)(0.250kg)(3.00m / s)(−î ) = −0.262 kgm
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c.  Find the magnitude of the z-component of the angular momentum of the ball/clay system with respect to an axis through the center of the disk just after the collision.

only the disk has a z-component: 
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d.  Find the magnitude of the angular velocity of the ball/clay system just after the collision.
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Li =
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Lf = 1.05k̂ = I f



!
ω f



I f = (0.300)+ (0.250)(0.350)
2 = 0.361



ω f =
1.05
0.361



= 3.18rad / s
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12.  A satellite of mass 450 kg circles a planet of radius 800 km and mass 6.00x1023 kg at a distance of 500 km above the surface. The speed of the satellite is 230 m/s. 

a.  If the satellite was suddenly stopped and fell to the surface of the planet, find the speed of the satellite just before the collision.
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b.  If instead the satellite was suddenly stopped in its original orbit and it's engine was redirected to send the satellite away from the planet, find the escape speed of the satellite from that initial height.
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Alt version

1.
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!
A = 5.00î − 3.00 ĵ + 3.00k̂
!
B = +4.00î
Find



!
A ×
!
B



= (5.00î × 4.00î )+ (−3.00 ĵ × 4.00î )+ (3.00k̂ × 4.00î )



= 0 +12.0k̂ +12.0 ĵ



= 12.0 ĵ +12.0k̂











2.  You double the amplitude of a stretched mass attached to a spring. What happens to the period? (greater, less, and by how much, or the same).

The period stays the same.

3.  You double the mass of a stretched mass attached to a spring. What happens to the period? (greater, less, and by how much, or the same).

The period increases by 
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4.  You double the spring constant of a stretched mass attached to a spring. What happens to the period? (greater, less, and by how much, or the same).

The period decreases by 
[image: image16.emf]
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5.  You double the period of a stretched mass attached to a spring. What happens to the frequency? (greater, less, and by how much, or the same).

The frequency decreases by 1/2 = 0.500.

6.  You look down on a spinning top on a table from above. The top is spinning in a clockwise direction from your point of view. In which direction is the angular velocity vector pointing?

into the table ("down"), out from the table ("up"), some other direction

By the right hand rule, the direction is into the table (down).

7.  A disk rotates through 20.0 revolutions in 30.0 s. How many radians is that?


[image: image17.emf]


(20.0)(2π ) = 126










(20.0)(2p)=126

 radians

8.  A module falls off a space ship from a height, H, above the Earth's surface. Compare the initial acceleration of the module to g (greater, less, or the same).

The acceleration is less than g.
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9.  A very thin uniform rod of mass M and length L is rotating about an axis through one end and perpendicular to the rod's length. If instead the rod is made to rotate about an axis through its center, how does the moment of inertia (IB) compare to the original value (IA)? (Which is greater or are they the same?)

IA > IB
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10.  A very thin uniform rod of mass M and length L is rotating about an axis through one end and perpendicular to the rod's length. If instead the rod is made to rotate about an axis through the long direction of the rod, how does the moment of inertia (IB) compare to the original value (IA)? (Which is greater or are they the same?)

IA > IB    (IB is 0)
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11.  a.  A solid disk of mass 3.40 kg and radius 0.600 m is rotating counterclockwise as viewed from above with an angular speed of 2.50 rad/s .

a.  Find the angular momentum of the disk and express it in vector notation. Take the z-axis in the positive direction as out of the paper (for the figure on the left) ("up" in the figure to the right).
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b.  A blob of clay of mass 0.350 kg is dropped on to the moving disk at a distance of 0.400 m from the center of the disk and sticks to it. Assume the clay is traveling at a speed of 4.00 m/s in the vertical direction just before it hits the disk. Find the angular momentum of the clay just before it lands with respect to an axis through the center of the disk and express it in vector notation. 


[image: image22.emf]


 



!
L = !rx!p = (0.400m)(0.350kg)(4.00m / s)(−î ) = −0.560 kgm
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c.  Find the magnitude of the z-component of the angular momentum of the ball/clay system with respect to an axis through the center of the disk just after the collision.

only the disk has a z-component: 
[image: image23.emf]
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d.  Find the magnitude of the angular velocity of the ball/clay system just after the collision.


[image: image24.emf]
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ω f



I f = (0.612)+ (0.350)(0.400)
2 = 0.668



ω f =
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0.668



= 2.29rad / s
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12.  A satellite of mass 550 kg circles a planet of radius 900 km and mass 7.00x1023 kg at a distance of 600 km above the surface. The speed of the satellite is 270 m/s. 

a.  If the satellite was suddenly stopped and fell to the surface of the planet, find the speed of the satellite just before the collision.
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− mGM
R + h



= 1
2
mv2 − mGM



R



v2 = 2GM
R
[1− 1



1+ h / R
]



v2 = 2 (6.67x10
−11)(7.00x1023)
9.00x105



[1− 1
1+ 6 / 9



]



v = 6.44x103m / s










-

mGM

R

+

h

=

1

2

mv2

-

mGM

R

v

2=

2

GM

R

[1

-

1

1

+

h

/

R

]

v

2=

2

(6.67

x

10

-

11

)(7.00

x

10

23

)

9.00

x

10

5

[1

-

1

1

+

6/9

]

v

=

6.44

x

10

3

m

/

s







20
b.  If instead the satellite was suddenly stopped in its original orbit and it's engine was redirected to send the satellite away from the planet, find the escape speed of the satellite from that initial height.
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