習題五
[image: A math equations and formulas

Description automatically generated]

[image: Text

Description automatically generated]
[image: Diagram

Description automatically generated]

10.41
[image: ]

image1.png
10.12. IDENTIFY: Apply X F =mi to the stone and Y7, =Ia, to the pulley. Use a constant acceleration
equation to find a for the stone.
SET UpP: For the motion of the stone take +y to be downward. The pulley has I = %MRZ. a=Ra.
EXECUTE: (a) y— ), :voyt+%ayt2 gives 12.4 m:%ay(Z.SO s)* and a, =397 m/s?.
Then X F, =ma, applied to the stone gives mg -1 =ma.
> 7. =Ic. applied to the pulley gives TR = %]MRza = %Aﬂ?z(a/R). T= %Ma.

Combining these two equations to eliminate 7 gives

2
o M( _a :(10.8 kgj 3.927 m/s _|=368ke
2 g—a 2 9.80 m/s” —3.97 mv/s

(b) T=1Ma=1(10.8kg)(3.97 m/s’)=21.4N
EVALUATE: The tension in the wire is less than the weight mg =36.1 N of the stone, because the

stone has a downward acceleration.
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10.16. IpENTIFY: Apply = F =mi to each box and X7, =Ia, to the pulley. The magnitude a of the
acceleration of each box is related to the magnitude of the angular acceleration « of the pulley by a = Ra.
SET Up: The free-body diagrams for each object are shown in Figure 10.16. For the pulley,
R=0280m and I= %MRZ. T; and T, are the tensions in the wire on either side of the pulley.
my =12.0kg. m,=5.00kg and M =2.10 kg. F is the force that the axle exerts on the pulley. For the
pulley. let clockwise rotation be positive.
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EXECUTE: (a) ZF, =ma, for the 12.0 kg box gives 7; =ma. ZF, =ma, for the 5.00 kg weight
gives mg—T, =mya. Tz, =Ia, for the pulley gives (T, ~T)R=(EMR*)a. a=Ra and
T, - T, =3 Ma. Adding these three equations gives m,g = (m +m, ++M)a and

a= M- 500kg (9.80 m/s?) = 2.71 s, Then
my+my +5M 12.0kg +5.00 kg +1.05 kg

L=ma=(12.0kg)(2.71m/s*) =32.6 N. m,g—T, =mya gives
T, =m,(g —a) =(5.00 kg)(9.80 m/s® —2.71 m/s?) = 35.4 N. The tension to the left of the pulley is 32.6

N and below the pulley it is 35.4 N.

®) a=2.72 s
() For the pulley. X%, =ma, gives F,=7;=32.6 N and ZF, =ma, gives

F,=Mg+T,=(2.00 kg)(9.80 m/s>) + 354 N=550N.
Evarvate: The equation m,g = (my +m, + %M )a says that the external force »2,g must accelerate
all three objects.

mg

@ (b)
Figure 10.16
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10.39. IDENTIFY: @,=d0/dl. L, =1w, and 7, =dL,/dt.

SET Up: For a hollow, thin-walled sphere rolling about an axis through its center, / = %MR2 .

R=0.240 m.
EXECUTE: (a) A=1.10rad/s* and B =1.60 rad/s*, so that 6(¢) will have units of radians.
(b) (i) o, :% =2At+4Br’. At 1=4.00s,

@, =2(1.10 rad/s*)(4.00 s) + 4(1.60 rad/s*)(4.00 s)* = 418 rad/s.
L, =(3MR*)o, =2(12.0 kg)(0.245 m)* (418 rad/s) =201 kg - m*/s.

_dL, :Ida)z
dr
7, =2(12.0 kg)(0.245 m)2[2(l.10 rad/s?) +12(1.60 rad/s*)(4.00 s)Z] ~148.6 N -m.

=J(2A+12B1*) and

EVALUATE: The angular speed of rotation is increasing. This increase is due to an acceleration «, that is

produced by the torque on the sphere. When / is constant, as it is here, 7, =dL,/dl = ldw,/dt = I c,.




