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Chapter 10 Solutions

@ dl..-[500m]

w_, :% =10.0+4.00t|,_, =[ 10.0 rad/s |
t=0
t=0

(b) Al,s40, = 5.00+30.0+18.0 =

W], 2500 < :% =10.0+4.00t| _,,. =| 22.0 rad/s
t=3.00s
al a0 - v =| 4.00 rad/s’
~s00s T
t=3.00s
a=M_1046 N = (\10+60dt w- 0= 10t +6t2/ 2
dt Q%~0Q
Ckl J \t
w =— =10t + 3t? qu :Q(10t+3t2)dt q- 0=10t?/ 2+3t*/ 3

q=5t°+t%. At t=4s, q=5(4)>+@)*=[144rad
€ a ="M 120 radfs _ 4.00 rad/s’
t 3.00s
— 1 . — 1 2 2 _
(b) q —Wit+§at —5(4.00 rad/s )(3.00 s)® =| 180 rad

W 100 rev & min gae2p rad ¢_ 10p
T 100 min $600s%1.00rev g 3

rad/s, w, =0

(10p/ 3)

- 0-
t= - = =|5.24
@ T 200 O
_, AV tW, 0 AOp
(b) a; Wt—(; 5 2= ¢ 6 r d/sg— s9=[274rad

%)

w =5.00 rev/s=10.0p rad/s. We will break the motion into two stages: (1) a period during which
the tub speeds up and (2) a period during which it slows down.

While speeding up, q, =Wt = M(B.OG s) =40.0p rad

+
While slowing down, q, =Wt = 10'OL;OI/SO(H.O s)=60.0p rad

So, Qo =0y 0, =100p rad =



P10.13  Given r=1.00m, a =4.00 rad/s*, w, =0 and ¢, =57.3°=1.00 rad

(a) w, =w, +tat =0+at

At t=200s, w, =4.00 rad/s*(2.00s) =
(b) v =rw =1.00 m(8.00 rad/s) :

|a|=a =rw?=1.00m(8.00 rad/s)’ =64.0 m/s?

a =ra =1.00 m(4.00 rad/s’)=4.00 m/s’
The magnitude of the total acceleration is:

a=.a +& :\/(64.0 m/s;z)2 +(4.00 m/s;z)2 :

The direction of the total acceleration vector makes an angle f with respect to the radius to
point P:

184006 _ e

f :tan'lg—gztan' A
éa g £6405

_ 1 1 2 _
(c) q, =q, +Wit+Eat2 =(1.00 rad)+5(4.00 rad/sz)(Z.OO s) —

2p rad g 200rev ¢
P10.17 a w=2pf= ~=|126 rad/s

2

(b) v=wr = (126 rad/s)(S.OO' 102 m) :

(©) a, =w’r =(126)*(8.00" 10) =1260 m/s* so a, =[ 1.26 km/s” toward the center

(d) s=rq =wrt =(126 rad/s)(S.OO' 102 m)(2.00 s) :



P10.32  Resolve the 100 N force into components perpendicular
to and parallel to the rod, as

F. =(100 N)cos57.0° =545 N

and
F_. = (100 N )sin 57.0°=839N

perp

The torque of F, is zero since its line of action passes FIG. P10.32
through the pivot point.

The torque of F,,, ist =839 N (2.00m)= (clockwise)
P10.33 é_ t =0.100 m(120N)- 0.250 m(9.00 N)- 0.250 m(10.0 N) =[ - 355 N>m |

The thirty-degree angle is unnecessary information.

9.00 N

FIG. P10.33

P10.35 m=0.750kg, F=0.800 N

(@  t=rF=300m(0800N)=[240Nm |

(b) a _t_rF 240
| mr?  0.750(30.0)

©) a =ar =0.0356(30.0) =

1 0.800 N

=1 0.0356 rad/s’ |

FIG. P10.35
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P10.37

P10.39

For m,,

é_ F=ma: +n-mg=0
n,=mg=19.6N
f,=mn, =7.06 N

A F=ma: -706N+T,=(200kg)a o)
For the pulley,
2 1 28820
t=la: -TR+T,R==MR*Z=2
a TN ER fu
T
ST, +T, :%(10.0 kg)a | —
ng
-T,+T, =(5.00kg)a ) /1
T
For m,, +n, - m,gcosq =0 n, Mg :
n, =6.00 kg (9.80 m/s?)(cos30.0°)
—509N FIG. P10.37
fk2 = ”lnz

=183N: -183N-T,+m,sing =m,a
-183N-T,+29.4N =(6.00kg)a (3)

(@) Add equations (1), (2), and (3):
-7.06 N - 183N +29.4N =(13.0kg)a

401N
a= =| 0.309 m/s’
130kg L0309 /s

(b) T, =2.00kg(0.309 m/s’)+7.06 N :
T, =7.67 N +5.00kg(0.309 m/s*) =[ 922N |

o 1
t =la ==MR?%
a 2

1 25§ 2
- 135N (0.230 m) +T (0.230 m) :5(80 kg)gT m2 (- 1.67 rad/s’)
%]

*P10.40 The chosen tangential force produces constant torque and so constant angular acceleration.

q=0+0+(1/2)at’ 2(2p rad) = (1/2) a(10s)®>  a =0.251 rad/s’

o

at=la  TR=100kgm?>(0.251 /s°) = 25.1 N>m

nyg

Infinitely many pairs of values that satisfy this requirement exist, such as T =25.1 N and R = 1.00

m




