Assignment #5
Chapter 5 Questions:

5.62 The paszenger experiences a centnipetal acceleration due to the forces of the zide of the car on their body.
From Newton's thard law, the body matches this force mn magnitude, exerting a force on the side of the car that
15 directed awayv from the center of the turn. The force of the car on the bedy 13 toward the center of the turmn.

Chapter 5 Problems:
5.30 Commider the 75.0 kg mass on the scale to be the svatem. When the scale reads zero, the foress on
the T5.0 kg system are:

1. its weight W and

2 the foree T of the rop ol the system.
The 75.0 kg mass s not acecderating. Apply Newton's second law to this system, taking | to polnt up.

Eywwl=ma, = —mg+T =0N = T =mg=(T6.0kg){0.81 m/s*) =736 N,

Now consider the gymnast of mass mi’ as the system. The forces on this system are:

1. the weight W' of the gymnast; and

2, the upward foree T of the rope on the gymnast, of magnitude 736 N, as determined above.
Apply Newton's second law to the pymnast system.

Fyinal =m'ay = —m'g+T =m'a, ==

—m'g+T  (—50.0kg)(9.81m/s?) 4+ TIEN)

= f
= 50.0 kg 191 m/s*

iy =

G.G0
al Take the textbook as the system. The forces on the text are:
1. its weight w, directed down;

2 the normal foree W of the reading surface on the book, directed perpendicularly to the surface at a
357 angle to the straight up direction;

3. the applied foree F along and up the incline, of magnitade 20 N ; and
4. the Kinetie frictional foree T, direeted opposite to the veloeity and F., with magnitude Ta = ¥,
by  Introduee o ecordinate system with | pointing in the direction of the applied foree F, and | perpendieular

t-:; the surface and in the same direction as W. Let # = 35°. Apply Newton's second law to each coordinate
direction. Since the velocity is constant, the acceleration is zero, so the total foree 1= zero.

x direction y diection

Friotal =0 = 20N —_rtﬁ-uair—:l'ﬂ_l_';lﬂil:'l.5'=ﬂ:";
M N — mygain#
N '

Fy total = My = N —mgeoad = 0N

= Lk = = N =mgecap.




Substitute the expression for N from the y equation into the » equation.

20N — mgsin® _ 20N — (250 kg )(9.81 m/s? | sin 35°
mgees (250 kg )(9.81 m/s ) cos 350

¢  Since the book is sliding, the coefficient is that of kinetic friedion.

= (1.30.

i =

5.64
a)  First convert the speed from km/h to m/s

a
v=35km/h = (35 km/h) (L[me) (Eﬁl}l:]s) =90.7m/s

The magnitude of the centripetal acceleration of the car is

¥ (9.7m/s)?

= — = (.63 m/s" .
Rrantripatal - 150 m TIII,.I"E-"

h)  Sinee the car travels around the eurve at constant apeed, the tangential acceleration of the car is O m/s*
c) The force providing the centripetal acceleration of the car is found from Newton's second law. Use the
magnitindes of the veetors.

Fioa = mo= (1200 kg ({063 m/=" ) = 79 = 10° N.

This force is produced by the statie force of friction between the tires and the road.
d)  The foreess acting on the car are

1. its welght W, directed dosmmsard,
2 the normal foree ™ of the surface on the car, directed up; and

3. the static foree of frbetion T, between the tires amd the roadway, dircete] horkzontally waards the
center of the turn (in the same direction as the centripetal acceleration).

Let i point toward the center of the turn, and j point up. There is no acceleration along the j direction,
w0 the total foree component o this direction is O N, Thus

Eywa =0N = N-mg=0N = N =my.

The maximum magnitude f, . of the static foree of friction is related to the magnitude of the normal force
b

foman = pN = p,mg.

The =tatie foree of friction provides the centripetal acceleration, so

700w 0% N = pymyg = pe{ 1250 kg ) {981 m/s¥ ) = p, = 0L04,



a) If the hanging mass & zero, the force of the cord on vou & zero. In this case, the forees acting on you
BIE;

1. your weight w, acting dowmward,;
2. the normal foree N of the surface on you, directed perpendicular to the surface; and
3. a force of friction £, directed parallel to the surface. (If you do not slip, this is a staric foree of friction.)

Yom will slip down the plane if the component of vour wedght down the plane exeeeds the madimum magnitude
of the statie foree of friction up the plane. The component of yvour weight dosm the plane is

m’'gsin @ = (70 kg | (0.81 m/s" Jsind0” = 4.4 « 10° N.

There is zero sceeleration of the system perpendieular to the plane. Choosing a coordinate system with §
in this direction we have

Forem=may = N —m'gesf=m'{0m/s" ] = N =m'pcosf.
The maximam magnitude of the statie foree of friction is
fo max = eV = pam’yeos = 04070 kg (081 m/s* Joosd)® = 2,1 = 108 N.

Since the component of your weight down the incline is greater than the maximum magnitude of the static
force of friction, you will slide down the plane.

b}  Your weight % and the normal force of the inclined sarface on you are unchanged. Since we need to
determine the mass m that enables you to accelerate up the inclined plane, the foree of friction is the kinetie
foree of friction directed opposite to your velocity, There is an additionsl foree seting on you too, the foree
of the eord,

'I'wo forees act on the hanging mass s its weight, which points domm, and the tension of the cord, which
points up. Choose j to point down. Then

mg -1 =me = T =mg - al

Now apply Newton's second law to the mass m’ on the inclined plane, choosing a coordinate system with i
slong the cord s § along N, In this oase,

x direction y direction
Fe wial =m'as Fytatal =m'ay
= I —m'gsinf — f = m'a = N —m'goos® =m0 m/fa?)
=% T —mgeinl — uy, N = m'a. = N =m'gem#.

Substitutse for T and N in the z-direction equation:

mia —al —m'osin® — wem’ocosd = m'a

Solve for m:
. :m,fgmuﬂ+ukgmﬂ+u]
g—a
70 kg 125! m/s* ) sin 40° + 0.35(9.81 m/&* ) cos 40° + 1.50 m/s?
B 9.81 m/s* — 1.50 m/s*
=85 ke
¢} From b)

T =mig —a)= (88 kg){9.81 m/s® — 1.50m/*)=73= 10N,



