A 40.0 kg block is connected to an empty 2.00 kg buc
cord running over a pulley. The coefficient of stati
between the table and the block is .650 and th
kinetic friction between the table and the bl
gradually added to the bucket until the
move. Calculate the mass of the s:

A clerk moves a box of
attached to the box.
and angle of 25.
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projectile motion — an object moving in two dimei
the influence of gravity

basically a free falling object with an initi

" nertial ox grawity-free path®

In the ahsence of gravity, an object mmotionwill contimue
mmotimvith the same speed and i the same divection.

;

C—O O OO

Free Fall

O O OOCL

‘With grawity, a "projectile” will fall helowrits inertial path. Grawityacts
d d & ad rd acceleration. There areno horizontal forces

needed tomamtain the honzontal motion - consistentwith the concept of merha.



6.1 Projectile Motion

when considering projectile motion
the horizontal and vertical

components of the object’s motion
are treated separately

the ball on the right was given
initial horizontal velocil

6.1 Projectile Motion

6.1 Projectile Motion

=

At what horizontal distance to the Wi
the pilot release the package to

What is the velocity of th

6.1 Projectile Motion

6.1 Projectile Motion

To solve projectile motion problems all that is needed are the
kinematics equations

T

A plane traveling at 115 m/
getting ready to drop a
What is the time requi

6.1 Projectile Motion
How do the vertical velocities of the
:QL‘*; two trajectories compare?
@
L] How does the acceleration of the

2
© two balls compare?

How does the red ball’
motion affect its vi




ém m/s £36.9°

O

When a projectile is launched at an angle, the ini
has a vertical component, as well as a horiz

TR
)

/ R
I,'_ Maximum \

height

é 9.4m/s £32°
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&9 m/s £26.6°
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6.1 Projectile Motion

At what point is the magnitude
of the ball’s velocity vector the
smallest?

What can be said ak

6.1 Projectile Motion

6.1 Projectile Motion

A placekicker kicks a football a
horizontal. The initial spee
resistance. What is the

What is the hang ti
What is the

6.1 Projectile Motion

In the video clip above, Tom Brady thro

6.1 Projectile Motion
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6.1 Projectile Motion

A stuntman jumps from the top
one building to the top of an
4.0 m away. With a runni
he leaps at an angle
respect to the flat
traveling at 5.

6.1 Projectile Motion

6.1 Projectile Motion

A car drives straight off the edge of a cliff
that is 54 m high. Police at the scene of
the accident note that the point of impact
is 130 m from the base of the cliff. Ho
fast was the car traveling when it w

over the cliff?

6.1 Projectile Motion

A zookeeper finds an escaped
monkey hanging from a tree.
Aiming a tranquilizer gun a

10.00 m from the tre

6.1 Projectile Motion

A placekicker must kick a football from a
point 36.0 m from the goalpost, and the
ball must clear the crossbar, which is 3.05
m high. When kicked, the ball leaves t
ground with a speed of 20.0 m/s at
angle of 53 degrees to the horiz

a) By how much does the ball
short of clearing the cr

b

~

Does the ball appr:
still rising or whi

6.1 Projectile Motion
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6.2 Circular Motion |

6.2 Circular Motion

The period (T) of the motion — the ti
required for one revolution (s / re

In the case of an object mo
circle, the distance cove
revolution is:

A

For an obje

6.2 Circular Motion |

Uniform circular motion — the movement of an object at a
constant speed around a circle with a fixed radius

6.2 Circular Motion |

Copyright € 2006 Paarson Pronsce Hal, inc

6.2 Circular Motion |

The wheel of a

6.2 Circular Motion |

" Subtract the initial velocity
v v, from v,, to get the Av

AV&

Vi

Recall that a change in velocit:
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6.2 Circular Motion

Copytight © 2005 Paarson Praenticn Mal, inc

6.2 Circular Motion |

What causes an acceleration?

centripetal force

6.2 Circular Motion

A ball has a mass of 0.90 kg
and moves at a constant
speed in a circle paral

- -

- ~
< Force on ball ~

// exerted by -
/ string

!
{ Foree on hand -
| exerted by

6.2 Circular Motion

A bobsled travels at a constant
4’ speed around two different
& osion on a track. One turn ha:
with a radius of 33
other with a radi

6.2 Circular Motion

What is the equation for Newton's 2" Law?
>F=ma
XF, =ma,

2

v
Remember, a.= =

6.2 Circular Motion

17



6.2 Circular Motion

6.2 Circular Motion

6.2 Circular Motion

6.2 Circular Motion

Compare the maximu
can safely negotiat
in dry weather

6.2 Circular Motion

6.2 Circular Motion

a) Determine the centripetal accel
b) Determine the total force

In this commercial a 2400. kg
Ford F150 truck is hung from a
giant centrifuge and put into
uniform circular motion in order
to demonstrate the strength
its tow hooks.

The length of the
is 50.0 feet an

Centrifugal force (centrifugal means
“center fleeing”)

There is not a force pushing the person
away from the center. Inertia causes
that sensation.

-~
2 Force on ball >

r exerted by
/ string \

! /

1 Force on hand 1
| exerted by
| string

There is a
reaction force

18



6.2 Circular Motion

6.2 Circular Motion

Can you go around a curve with the following:
a. Zero acceleration

b. Constant acceleration

6.2 Circular Motion

You swing a yo-yo around your head in a horizontal ci
you swing another yo-yo with twice the mass of th
don’t change the length of the string or the peri
tensions in the string differ?

6.2 Circular Motion

A 20.0 kg child moves with a speed of 2.0 m/s when
sitting 4.8 m from the center of a merry-go-roun:
Calculate the

a) The child’s centripetal acceleration

b) The centripetal force acting on th:

6.2 Circular Motion

What is the direction of the velocity vector of an accel
moving in uniform circular motion?

Toward the center of the ci

6.3 Relative Velocity |

19



Suppose you are in a bus traveling at 8 m/s in the positive
you walk with a velocity of 1 m/s toward the front of the

To an observer on the bus what is your velocity?

To an observer watching you from outsi

Viyou relative to bus  ¥bus relative to street
—— —

Vyou retative 1o sreet

General form of relative velocity eq

Ana and Sandra
speed of 4.0

Suppose you are in a bus traveling at 8 m/s in the posi
you walk with a velocity of 1 m/s toward the back of the

To an observer on the bus what is your velocity?

To an observer watching you from outsi

Vyou reiative to bus
—
Vi relathee to street

Viou retathve o itreet
...... -

Copyright © 2005 Pearson Prantcs Hal, Inc




Steven is walking on the roof of a bus with a
the rear end of the bus. The bus is movil
What is the velocity of Steven with re:

the bus and Mark standing on th

Velocity of Steven
respect to Mark is

An airplane flies due south at 100 km/hr
blowing at 20 km/hr to the west relati
plane’s speed with respect to the

A (100+20)

Which of the following formulas is the ge
velocity of objects a, b, and c?

Projectile
Trajectory

Maximum hei

Physlet: Uniform Circular Motion

Time: ]

p\ayl pause | <<step | step>> | reSEIl
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6.1 Projectile Motion

Independence of Motion
in Two Dimensions

6.2 Circular Motion

6.3 Relative Velocity
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