Assignment #4
Chapter 5 Questions:

5.2 Third law force pairs act on diffarent svstems. Only one member of each third law force parr ever 15 uzed
m Newton's second law.

3.3 Becausze of the rotation of the earth, the surface of the earth 15 only approximately an merfial referance

frame.

3.5 The readme of the scale on the incline will be lazs than when the scale 15 on level ground. The scale
measures the magnitude of the normal force of vou on 1ts surface.

3.10 There may be forces acting on the svstem, but the vector sum of the forces will be zero smce the system 13
moving at constant velocrty or 15 at rest.

3.18 Mo, the total force 1= parallel to the acceleration.

53.32 The magniude of the force you exert on the earth 1z 60{ N and the force 1z directed verhecall upward at

vour location.
Chapter 5 Problems:

5.0

al  The acocleration of the syvstem s i the same direction as the total foree, Siooe the gven foree hes botls
r and ¢ compenents, while the acccleration has only an r component, there must be ancther foree on the
LR ]

b} Let F be the other foree on the system. Then from Newton's seeond Lew,

F,._,_,” ma
— B (300K )i— (.00 N)j = (2.50 ke (400 m/% )i = (10,00 N ji
— F = {1000 N ji- [i:;ﬂ.l:u_‘a' H — (600N :j] = [T.00 M50 4 (600 M.

6.8 Choose b to podnt 1o the direction the sprioter roos, soad Jet the orgin e at che starting line, Then
ro=0m and vep = Um/s.

g0 during the interval of constant acoeleration,

iz

F(t) = 0e—.

2

Mow lot f be the time that the acceleration ceases. At this time, the sprinter has covered 100 m, so

10.0m = ay, I‘J: . henes

(1) Mg



St ven = 0/, the velocity companent at time ¢ s

_ 20,0 m H0m

g = gl T ) ; .
The remaining 900 m of the track are un with this constant veloeity component., over the remaining time
1.0s — ¢ Henee

00101 m (2000 m ){10.0 5]

H0m = (1008 — 1) = r — 2.0 m.

s, solving for &,

_ (200 (100s]

1.82 s,
00.0m +20.0m 5

Use this value of ¢ in equation (1) to find a,.

20 m

m = Eu{l"l: ru_."-‘-il '

Theretore, the magnitude of the total foree on the sprinter during the interval of constant acceleration is

F il = trn = (60,0 kg Ji0.04 m/s* ) — 362 N,

5.0

al Choose 1 to point n the direction of travel of the Incoming ball and let ¢ = U s be the time that the
hall hits the plaver’s head. Then

thyg = LG.0m/5, and v, =—180m/s whent=0100s.
Theretore, since the acooleration is constant over this U100 5 interval,
18.0m/s = 15.0m/s + a (0.100s) = a, = 330 m/=.
The magnitude of the seeeleration is the absolute value of this single acceleration compoment,
i — B30 m /s
b)  The magnitude of the total force on the ball is

F i = ma = (0,430 kg (330 m/&" ) = 142 N,

T
al] If the scalar product of two vectors is zero, then they are perpendicular. Hence, to show the forces are
perpendicnlar to ons another, take their scalar products with one anocher.

FroFy = (20N )i+(20K)j) « 20Nk = 0N?,
7y el = [r_‘:':.n*:}i+{2.n N ﬂ} . {E.D N )i — (1.0 rcr]_h:] BN —GON? 0N
FaeFa— (20 Njke ((205)i- (30N ) = 0NZ

k] First find the aceeleration of the system from Mewton's second Taw.

T ot = ma
— B, +F;+Fy=ma
. [:{;m Nji+ (20N ]j} + (20N K+ {rf_r.n M = (3.0 rq)j]} — (20 kg )&
= & =(0.25 m/s* )i = {0.060 m/s? 1j 4+ (.10 m/e? | k.



This 15 s constant aceeleration. The velocity components are found from the one-dimensionel kKinematic
A TIONE

velt) = Ve + a=f, vy (t) = ven + agt, and v:(t) = 10 + ast.
The initial velocity components veg, 1o, and vy, are all zero. Hence, when ¢ = 3.0 a (=),

vy =075 m/s, iy, = —0.15m/s and  », = L30m/s,

¥ = (.75 m/s)i = (U.15 m/s)j 4 (U_30 m/s k.

The apesdd = the magnmieade of the velocity vecoor, so

0=/ [0.T5m/s)? = {—0.15m/=)? 4 (0.30 m/s )2 = 082 m/s.

.26  Refer to Figure PL26 an page 210 of che text.
a]  The magnitide of the tocal foree on the ceate is

Fuel = ma = (510 kg )(0.100 m/s* ) = G100 N,
The direction of the total force is in the same direction &5 the acceleration — along and wp the inclined

plane,
by The magnitude of the weight of the crate is

it = treg = [B1.0 kg JO.81 m/s* ) < 500 N.

¢} Let By be the horizontal foree applicd, Use a coordinate system with i in the direction of metion of the
erate, am | perpendicnlar to the plase, so that § makes a 2007 angle with the steaight npwards divection.
Then in this eoordinate svstem the normal force of the plane is entirely in the j direction, so the only foroes
with non-zero ¢ components are By, with Fe , = Fio 008 20.0%, and &, with w, = —mg sin 30.0°. Henee

Pz totnl = iy — Py oos 20007 — g sin 2000 = s,
w4 =i B0F) (B0 R )0 00 /a2 ) 4 (AT mds? ) sin W00

R -
h cos M o08 20,0

= 18R .

d)  Mote that all theee forces By, W, and ™, have non-zero o compenents. Thess components are Fy, sin 20,07,
—rrerpeos 20007 ] N orespectivel . Sionce Dhe aceelenation s gero o e g o iesciion, we Tiave

Fy wotal — My
— — I =in J0U0° — mygees 20007 = N = (0 IJ:|,|":-:2 |=0N
—+ N = mgoeos OO + Ffsin2000° = (510 kg |{9.8] r||l,".-:u Vs L + (185 Ny sin 005 — R4 N,

5.30

al  The forces on the meteorle system soe:

- itg welght W, of agnitude myg, directed down:

2

- the force Ty of the horizontal eable on the meteorite directed along the cable amd toward e wall;

A, the [oree T:& oof Ul oileer cable on the meteorite, directesd aloneg the cabile owands (e point where i@
1% fastemesd o Lhe aoling,



