Week 5 : Day 2
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Much of the goal of the discipline of Physics
IS to determine the nature of the forces that
act on a system. Among the most useful of

these forces are the following:

|:f |:N
Fc = mv@/r
F. = -kx
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When we see an object carrying out
circular motion, we know that there
must be force acting on the object,
directed towards the center of the
circle.

When you look at the circular
motion of a ball attached to a
string, the force is provided by the
tension in the string.

When the force responsible for the
circular motion disappears, e.g. by
cutting the string, the motion will
become linear.
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The direction of the acceleration vector alwaysoi
toward the center of rotatidd (thus the name

/ "I centripetal). Its magnitude is constant
: C{ and is given by the equation
s
.r_.;’ff i V2
a=—.

r

If we apply Newton’s law to analyze uniform circuraotion we conclude that the
net force in the direction that points towardC must have

magnitude: =—. This forc&imown as tentripetal force.”
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Velocity:
Acceleration:

Period:
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Centripetal force is not a new kind of force

E:mq:%i

Centripetal force is a combination of
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Unless a friction force is present you can not
turn a corner or round a level curve

A curve that is banked changes the direction of
the normal force.

The normal force, which is perpendicular to the
surface of the road, can provide the force
required for circular motion.

You can round a curve even when there is no
friction if a curve is banked |
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The force of static friction directed toward the ce nter
of the curve keeps the car moving in a circular pat  h.

2

_ _ Vma
fs,max_nZN =m rx

F,=N-mg=0
N =mg

_ [MNr _ mmgr _
Vimax \/ m m \TL9r

=./(0.523(9.8m/ s*)(35.0m) =13.4m/s
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A car moving at the designated speed
can negotiate the curve. Such aramp is
usually banked, which means that the
roadway is tilted toward the inside of the
curve. Suppose the designated speed for
the ramp is to be 13.4 m/s and the radius
of the curve is 35.0 m. At what angle
should the curve be banked?

v=134m/s r=350m

: mv’
F. =nsing=ma, :T

F,=ncosg- mg=0

ncosg =mg
2

2
g=tan’ (134m/s) =276

350m)(98m/sd)
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In Physics we model all sorts of phenomena
using the so called spring force, F.=-kx.
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SHO System

Begin with Newton’s law in (linear form)

Use Hooke’s law for the force Yo I8 Amount
spring must
_ Mtretch to balance
Construct the differential equation weight...

Substitute the solution  y(t)=y cos( t+ )*

+Y
Solve for the angular frequency \ i
. . ET ______________ y0+ym
Express the period of motion Choose y,=0 as ;
new equilibrium —»  ~b--oooooooooooooo y
point for motion... | 0
_EL __________________ yO_ym
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Problem
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