22) A solid uniform cylinder is rolling without slipping. What fraction of its kinetic energy is rotational?
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23) A hoop is rolling without slipping along a horizontal surface with a forward speed of 5.50 m/s when it starts
up a ramp that makes an angle of 25.0° with the horizontal. What is the speed of the hoop after it has ml,led 3.00

m up as measured along the surface of the ramp? { b= 33“356
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24) A solid uniform sphere is rolling without slipping along a horizontal surface with a speed of 5.5 m/s when it
starts up a ramp that makes an angle of 25° with the horizontal. What is the speed of the sphere after it “has

rolled 3.0 m up as measured along the surface of the ramp? * - q)- +

A)40mis Kl = mqr’—+—£é—5-:mm’) 0?)1?}“ ’°:n

B) 8.0 m/s J 4 'v”' fv*' j/z

C) 1.9 m/s ey ﬂf /[

D)2.2m/s = ?’-mq; 'U; 7)‘ g
/10 =/2.51

25) A uniform solid disk is released from rest and rolls without slipping down an inclined plane that makes an
angle of 25° with the honzontal What is the fo d speed dlsk after it has rolled 3.0 m, measured along

the plane? "—-P 5
e mgh = gmetY = (Em
B) 3.5 m/s Y = '1)'. + =5V

D?SJ m/gs 3l/\

E) 6.3 m/s
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17) A cinder block of mass m = 4.0 kg is hung from a nylon string that is wrapped around a frictionless pulley
having the shape of a cylindrical shell, as shown in the figure. If the cinder block accelerates downward at 4.90

m/s2 when it is released, what is the mass M of the pulley?

T= mﬁ-mw %(‘1‘ 3) $(4.9) = 09 6 N

27"
2 Ma=T + M= 25
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2 kg
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18) A uniform, solid, IOO-kg cylinder wrchz diameter of 1.0 m is mount:fi# ;o it is free to rotate about ﬁxed,
horizontal, frictionless axis that passes through the centers of its circular ends. A 10-kg block is hung from a
very light thin cord wrapped around the cylmder s circumference. When the block is released, the cord unwinds
and the block accel%rates downward, as shown in the figure. What is the acceleratlon of the block? /. ¢ p-.q_/s

g 2l
2m+V )okﬁ) + IDO kg
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19) An 82-kg painter stands on a long horizontal board 1.55 m from one end. This 27-kg board is %form, 55°
m long, and supported at each end by vertical posts. -
(a) What is the magnitude of the fotal force provided by both posts" 1100 M

With what force does the post that is closest to the painter d on the bo A, i
() P ¢ painter Py YR by = F(58D

ZEF0 FR+R: 33(2-8) +82(2.5) 2.2 Tec ) 82058
= 10682 N | : R=709 Al
20) Consider a solid uniform sphere of radius R and mass M rolling without shpp g. Whlch form of its kinetic
energy is larger, translational or rotational? [
<A Translational kinetic energy is largery Kernns W _L M\}
B) Rotational kinefic energy 1s larger. K ophhonol = I Uo
C) Both are equal.

D) You need to know the speed of the sphere to tell.

21) A uniform ball with diameter of 10 cm rolls without slipping on a horizontal tabletop. The moment of
inertia of the ball about an ax13 through 1ts center is 2.2 x 10-3 kg - m2, and the translational speed of its center

is 0.45 m/s. Y .
(a) What is its angular speed of the ball about its center of mass? ‘7 3 -
- (b) What is the rotational kinetic energy of the ball? g, 9089 JS

(c) What i 1s the ball's angular momentum about its center of mass? ¢ . 0 -0 % m*

0.5
@u)-f > ©) K" £ Tu0”
C R° 605 ot —:{(amo)@ (& b= -@;z,uo *X4)



- 12) A rolling wheel of diameter of 68 cm slows down uniformly from 8.4 m/s to rest over a distance of 115 m.
What is the magnitude of its angular acceleration if there was no slipping?
A) l 8 rad/s2 . a Y L ve+H
_ - a D
az> - KEg FTY e (Buymds)
C)5.7 rad/s ' & : 1 5'
m
2 215
D) 11 rad/s /Q a’ 3(/

.

13) A machinist turns on the power to a grinding wheel at time = 0 5. The wheel accelerates uniformly from
rest for 10 s and reaches the operating angular speed of 38 rad/s. The wheel is run at that angular speed for 30 s
and then power is shut off. The wheel slows down uniformly at 2.1 rad/s2 until the wheel stops. In this situation,

what is the angular acceleration of the wheel between t=0s and t=10s?

ALO _ 33,

B) 4.6 rad/s2 e =25 = 222 38 Laﬂ(gz
C) 5.3 rad/s2 € to

D) 6.1 rad/s2

E)6.8 I'a(AZl/s2

14) In the figure, a weightlifter's barbell consists of two identical small but dense spherical weights, each of
mass 50 kg. These weights are connected by a thin 0.96-m rod with a mass of 24 kg. Find the moment of inertia
.of the barbell through the axis perpendicular to the rod at its center, assuming the two weights are small enough

to be treated as point masses. 2. G kj e
0—7—’-—0
lk—osem—s| L= m,r, fmx,, J‘ML
= 50( 49 +50(. 48)‘*"’(”’)(0'%)
= 24,9 kg m”

15) A potter's wheel has the shape of a solid uniform disk of mass 7.0kg and radius 0.65 m. It spins about an
axis perpendicular to the disk at its center. A small 2.1 kg lump of very dense clay is dropped onto the wheel at
a dlstance 0. 41 m from the axis. What is the moment of inertia of the system about the axis of spin?

duk, T=4 5 MR“= 1.9E
B)I.Sg-m

C) 0.40 kg - m2 (‘/ﬁﬁ% I; mro = 0,35
D) 2.5kg - m2 .

16) As shown in the ﬁgure a 35.30-kg box is attached to a light string that is wrapped around a cylmdncal

frictionless spool of radius 10.0 cm and moment of inertia 4.00 kg - m2. The spool is suspended from the
ceiling, and the box is then released from rest a distance 3.50 m above the floor. How long does it take for the

box to reach the floor? mg ~T=ma L Ma=mg-ma
7= 'n:?’R Mq 2%53714
In = m
s C%T -’-A:‘R"(%)..Tf Mgf%w QQm‘i 3= (359G b.795 12
| dm+m T 2sy) ren T T

‘z.Mg,—,.,
B)285s C)08925 D)418s E)589s pye '”3**"&5'#%& F ‘@

=29%x%c
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5) A 60.0-kg man stands at one end of a 20.0-kg uniform 10.0-m long board. How far from the man 1s the center

of mass (or center of gravity) of the man-board system?

— 1Dw —F % X, Hrh Yo
Oiom L | oy 20(5)
.00 m ' - 0)+ 29
5)7.50m /2 m=le (L0010) _

A =0 .
E)9.00 m e 20k Feoky ()(-:‘3,.—,; 0+ 90

6) Through how many degrees does a 33 rpm turntable rotate in 0.32 s? =

A= ¢ :@ ........... 0.35"9&,)
C) 46° : _ .
D) 74° - gt

7) Express the an speed of an old 33 1/3 rpm LP in rad/s. | 3. ((c/‘ ;-Y
22.9 M l ARAD O%C.

8) When a fan is turned off, its angular speed decreases from 10 rad/s to 6 3 rad/s in 5.0 s. What is the
magnitude of the average angular acceleration of the fan? ra J?

A) 0.86 rad/s2 “) 't_t?__gp_
gz A |03 10
C) 0.37 rad/s2 t S e,

D) 11 rad/s2
E) 1.2 rad/s2 = 0. M"L/SL

9) When Mary is 3. oo‘ﬁ from the center of a merry-go-roupd, her tangent1a1 speed i ; constant 1 88%/3 Ve
7 (a)y What is her angular speed in rad/s? 0, { 2 7 ! vE
a =%

(b) What is the magnitude of hemgg\e?uon? N

10) A child is riding a merry-go-round that is turning at 7.18 rpm' If the child is standing 4.65 m from the center
of the merry-go-round, how fast is the child movmg?
X’{ 65 ™))

C) 0.556 m/s
D) 1.75 m/s
E) 1.80 m/s

~

11) A string is wound tightly around a fixed pulley having a radius of 5.0 cm. As the string is pulled the pulley -
rotates without any slipping of the string. What is the angular speed of the pulley when the string is' moving at
5 Om/s? ,

et
B rad/s 2 '
C) 25 rad/s f{ Da OS5
D) 20 rad/s

E) 10 rad/s



Kb AP PHYSICS 1 ROTATION TEST REVIEW
NAME ! DATE

1) When a rigid object 1Qtes about a fixed axis, what is true about all the points in the object? (There could be
more than one correct choice.) T R
<A) They all have the same angular speed.
B) They all have the same tangential speed
. C) They all have the same angular acceleration.
D) They all have the same tangential acceleration.
E) They all have the same radial acceleration.

2) The figure shows scale drawings of four objects, each of the same mass and uniform thickness, with the mass
distributed uniformly. Which one has the greatest moment of inertia when rotated about an axis perpendicular to
the plane of the drawmg at point P?

oy
o
[

D)D
E) The moment of inertia is the same for all of these objects.

3) Two forces produce equal torques on a door about the door hinge. The first force is applied at the midpoint
of the door; the second force is applied at the doorknob. Both forces are applied perpendicular to the door.
Whlch force has a greater magnitude? . -

A) the first force (at t the midpoint) \‘VF”}:&“‘ =y
B) the second force (at the doorknob) ] I
C) The two forces are equal.

L —
[ SISO, s 57 e S 5 7 F
AT

4) Five forces act on a rod that is free to pivot at point P, as shown in the figure. Which of these forces is
producing a counter-clockwise torque about point P? (There could be more than one correct choice.)

5 c 3 C,
; 2 ap 7?- TT{ TJ’ €\
D e :

A) force A N Y R
B) force B
<C) force €
D) force D
E) force E




