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Test: Rolational Mechanics

[Multiple Choice: Chbdsé thé létter of the best answer. 3point's each. e N
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What is the | moment of inertia for a hoop of mass M and radnus R spun about an axis. L .
perpendicular to.the plane of the hoop and touchmg the edge of the hoop" e Q _
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Questwns 2 and 3 refer to the following: 7 iop going into
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- A ﬂywheel rotating at 12 rev/s is brought torest in 6 s. The magmtude of the average :

A wheel is hanging from a string attached to one end of its page .
axle. It is also rotating as shown in the diagram to the string
right.

What is the direction of the angular veloclty of the wheel? ~ bottom going . ['| wheel

out of page
M.
a. ? b. * c. —» d. 4— -
e. out of paper. f. into the paper.

What is the direction of the torque due to gravity on the wheel?

a. ? b. * c. — > d. = e outof paper. f. into the paper.

e\~
If a wheel is turning at 8.0 rad/s, the time it takes to complete one revolution is about: ( ( Lr’d
azls b.13s c.10s d.0.67s 4.033s

angular acceleration in rad/s® of the wheel during this process is:
a. 72 b.4n c. 4 : d.2 e. l/n

- A wheel starts from rest and has an angular acceleration that is given by @ = 6t*. The AT

angular velocity as a function of time for this motion is: L=z
a. @=6r' b w=3t2 c. 0=12¢ d. w=6t . w=2

The rotational inertia of a disk about its axis is 0.70 kg'm® When a 2.0-kg weight is added
to its rim, 0.40 m from the axis, the rotational inertia becomes:
a. 0.38 kg'm® b. 0.54 kg'm® ¢. 0.70 kg'm?® d. 0.86 kg-m? e. 1.02 kg'm?

A top spinning on the floor precesses because the torque due to gravity, about the point of
contact between the top and the floor is

a. parallel to the angular momentum. b. parallel to the angular velocity.

c. parallel to the axis of rotation. d. perpendicular to the floor.

e. none of these.

Wheel A and B are connected by a belt as shown at right. B has twice
the radius of A. If the belt does not slip, what is true about the angular
velocities of the wheels? o

A will rotate 4 times as fast as B.

B will rotate 4 times as fast as A.

B will rotate twice as fast as A.

A will rotate twice as fast as B.

They will have the same rotation rate.
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10 C’ >~ A chlld is spmmng ona merry-go-roundt The chlld is.2. meters from the center, andis - .- -/ 1.
: " rotating at a constant speed of 0.5 rad/s What is the magmtude of the linear acceleratlon S |
L of the chlld?

2 0mst "~ b 02ml e 05mE . d 10m/st. e 2.0mt

11, E A spmnmg ﬁgure skater will rotate faster if he pulls his arms in because - o ’ -(q,)‘('- 3
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a. His angular momentum and kinetic energy are conserved.

b. His angular momentum remains constant while his rotational inertia decreases.
c. His kinetic energy remains constant while his rotational inertia decreases.

‘d. His angular momentum increases while his rotational inertia decreases, -

12. _D__ What is the magnitude of the torque due to gravity on the leaning pole shown in the

diagram below? .
L
0

‘ground

a. mLgsin@ b. mLgcos8 c. %ngsinG d %'ng'cosG e. none of
" those. ‘

.[Problem Solving: Show all work. _{ \* <) / |

13. A wheel is 1mt1ally spinning at 45 rpm. It then slows down at a constant rate, rotatmg through
50 radians in 20 seconds. How many more seconds will it take for the wheel to stop?
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14. A solid sphere is at the top of a ramp of helgHt/ How fast is the sphere going at the bottom of
the ramp if it rolls without slipping?
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m '15. A 150 gram mass is hanging from astrmg aroundapulley “The pulley has a radius of 25 cm. If
-~ "t'hé mass i8 acceleratmg down at8 'm/s?, what is the moment ‘of inertia of the pulley" .
. -mg - mas He- 1 rm ey -.-
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Ay 16. A 4 kg rod that is 1.2 meters long is free to swing about its end point. It is pulled back an angle
of 40° and then released. At the exact bottom of its swing, it crashes and sticks to a (small) 2 kg
mass that is at rest. The 2kg mass is What is the angular speed of the stick/mass immidieately
&l )G3) = T

after the collision?
& = , 3L
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v —_— .
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17. What is the moment of inertia for a thin rod of mass M and length L that is rotated about an axis
through a point 1/3 of the way from 1ts end?
1 lL] Lizm Y}LJ @ JM x *dr
A s+ 40 ;
| 2 1].{
@J—Ml}fM(LLL) PG T m o3
- 8 8' - %S—T_ R
J-ML + 36 L -~ c—{-ML [ La _t:}
3,1 . 4.1 =M3—‘L(/@)"(3] !
™ 2 F%T 37 4 | s
, _ : 3 ,
-mif 8l L
_ L omlt ) M3‘-( Y +1’f)
- q )
a side




-

.
I3
e e
¢
B .




