Honors Physics - Chapter 4 Practice Answers

1) m=3.10 x 10° kg Fy pet= LF,= Fpj(sin 6;) + Fry(sin ;) =0
g=9.81 m/s” Fypes= EF},= Fyjlcos 6;) + Fro(cos 62) + Fg=10
6y =30.0° Fr;(sin 30.0°) = —Fp;[sin (—30.0°)]
6 =—30.0° Fri= Fr»
Frj(cos 8;) + Fp;(cos 8;) = —F,= mg
Fri(cos 30.0°) + Fpcos (—30.0%)] = (3.10 x 10° kg)(9.81 111!53}
Fre (3.10 \<.103 %{g)(9.81. mfs._3 )
" (2)(cos 30.07)[cos(—30.07)]
Fri=Fr2=
As the angles 6; and #, become larger, cos #; and cos 8, become smaller. Therefore,
Fryand Fpy must become larger in magnitude.
2) v;=173 km/h v 1O km/h)* — (173 km/h)*](10° m/km)*(1 h/3600 5)*
vy = 0 kny/h 2Ax (2)(0.660 m)
A 0,660 m a=—1.75x 10° m/s*
m=700kg F=ma=(70.0 kg)(—1.75 % 10° m/s?) = [-1.22° x 10° N
2
g=9.81m/s Fy=mg=(70.0kg)(9.81 m/s’) =| 6.87 x 10° N
The force of deceleration is nearly 178 times as large as David Purley’s weight.
m=2.65kg Fy yer= Frj(cos 8;) — Fri(cos 65) =0
3) 6= 6,=45.0° Fri(cos 45.0%) = Fp(cos 45.0°)

Anet

=9.81 m/s

Fi=1

. il
2.55 m/s”

Fri=Fp

Fper= Mg = Frp(sin 6;) + Fpa(sin 8;) — mg
Fr=Fr;=Fr3

6=6,=6;

Fy{sin ) + Fy(sin 8) = m(a,,+ g)

2F(sin &) = m(a,, + g

m(an,+g)  (265kg)(2.55 m/s’=9.81 m/s’)

2 (sin &) (2)(sin 45.0%)
2.65 kg)(12.36 m/s”
ppo 2O KU M) o, o
(2)(sin 45.0°)
Fp;=232N

Fp,=232N




4) 10 = 70.0 kg

Finax= Mpmaxg = Fr

m=45.0kg Fpae=(70.0kg)(9.81 m/s?) = 687 N
g£=9.81 m/s’ Foer = maye,= Fr—mg=F,,..— mg
Finax 687 N 2 = 2 2 2
Aper = —g=— —9.81m/s"= 153 m/s"—9.81 m/s” = 5.5 m/s
m 45.0 kg
Aper = | 3.5 m/s upward
3
5) m=3.00x10" kg Fper = mayey= Fupplied(€0S ) — Fopposing

Eypplied=4.00 % 10° N

B Fappiied(cos 8) — (0.120) mg

et =
6=20.0° m
(4.00 x 107 N)(cos 20.0°) — (0.120)(3.00 x 10° kg)(9.81 m/s®)
Fopposing= (0.120) mg Apes = .
B 5 3.00x 10" kg
g=9.81 m/s . ) R )
376 10°N-353x10°N  23x10°N
{I = =
et 3.00 % 10° kg 3.00 % 10° kg
per = | 7.7 % 1072 my/s?
6) m=409 kg a. Fyoe= Fappliei— mg(sin &) = 2080 N — (409 kg)(9.81 m/s®)(sin 30.0°)
d=6.00m Fpee=2080 N— 2010N=70 N
6=30.0° Fuet= ‘ 70 N at 30.0° above the horizontal ‘
g=9.81 m/s’ b o o Fre_ TON oo
" w409 kg

Fopplicd= 2080 N

Apet = ‘ 0.2 m/s” at 30.0° above the horizontal ‘

V= 0m/s
c. d=vAt+ %amml = (0 m/s)At+ %(0.2 m/s?)AL
[(2)(6.00 m)
At= [——F=
V (0.2m/s)
7) m=25.0kg Fy max= tsFm

Fapplied=59.0 N Fy= mg(cos 8) + Fypplied
6= 38.0° Fy yax = [ mg(cos 6) = Fyppiied] = (0.599)[(25.0 kg)(9.81 m/s?)(cos 38.0° + 59.0 N|
us=0.599 Fy ax=(0.599)(193 N +59 N) = (0.599)(252 N) = | 151 N
g=9.81 m/s’

Alternatively,

Fpep=mg(sin &) — F y0.=0

Fq ypax= mg(sin 6) = (25.0 kg)(9.81 m/s”)(sin 38.0°) = | 151 N




8) 6= 5.2°
g=9.81 m/s’

Fes= mg(sin 8) — F.=0
Fy.= uiF, = upmg(cos &)
prng(cos 8) = mg(sin 6)

sin &
=tan #=tan 5.2°

Hi= cos &

9 L "
applied =113 % 10° N

i;=0.741

Fper= applied — Fs max=0

F,

s,max — My

F,= ugng

Fapplied _ 113 % 108N

> =|1.55% 10 kg
ug  (0.741)(9.81 m/s

=

100 F,_-699x10°N
0=145.0°

U= 0.597

Fper= may,, = mg(sin &) — F}.
Fi= ui.F,, = tpmg(cos 6)
m[g(sin &) — yye(cos 6)] = F,y;
Fer 6.99 x 10° N

Hi= = 5
glsin 68— wg(cos &)]  (9.81 m/s”)[(sin 45.0%) — (0.597)(cos 45.07)]

6.99 % 10° N 6.99 % 10° N
= =
(9.81 m/s2)(0.707 — 0.422)  (9.81 m/s%)(0.285)

m=12.50 x 10° kg

F, = mg(cos 6) = (2.50 x 10° kg)(9.81 m/s*)(cos 45.0°) = | 1.73 x 10* N

11) m=1.89 x 10° kg

F, app

Ay =0.11 m/s*

fed=7.6% 10° N

Foer = tay g = applied — Fi
Fi.= Fopplicd— Maer=7.6 X 10° N— (189 % 10°)(0.11 m/s") = 7.6 x 10° N — 2.1 x 10° N




