103 PHYS - CH4 - Part2

An object is fired from the ground at 100 meters per second at an angle of 30 degrees with
the horizontal

A. Calculate the horizontal and vertical components of the initial velocity
B. After 2.0 seconds, how far has the object traveled in the horizontal direction?
C. How highiis the object at this point?

Physics Dr. Abdallah M. Az

What is the horizontal
distance of the jump?
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Not his best jump...
g World record 8.95 m !
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How to set the world record long jump

More than a
meter over the
world record!!!
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Point of |
collision
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When the Hunter Fires the Gun
the Monkey Drops the Coconut

The gun is aimed at the coconut.
Air resistance is negligible.
Figure is not to scale.

Time is slowed down.

Copyright ® 2004 David M. Harrison Click to begln: 8
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Example for a Projectile Motion

+ Astone was thrown upward from the top of a cliff at an angle of 37° to
horizontal with initial speed of 65.0m/s. If the height of the cliff is 125.0m,
how long is it before the stone hits the ground?

V,, =V; cosd =65.0xcos37° =51.9m/s

V, =V, sinf, =65.0xsin37° =39.1m/s

—
y; =—1250=v,t - gt’

gt’ —78.2t—250=9.80t* —78.2t—250= 0=

(7824 JE78.2) —4%9.80 x (250 ) |
_ 2x9.80

t=-2.43s or t=10.4s
L= 10.45
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Example cont’d

» What is the speed of the stone just before it hits the ground?

M=V’ +Vy " =/51.97 +(~62.8)" =81.5m/s
* What are the maxium height and the maximum range of the stone?

Do these yourselves at home for fun!!!
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A rescue plane drops a package to stranded
explorers. The plane is traveling horizontally at
40.0 m/s and is 100 m above the ground.

A. Where does the package strike the ground |
relative to the point at which it was released.
B.What are the horizontal and vertical
components of the velocity of the package just
before it hits the ground? What is the speed of |
the package as it hits the ground? :
C. Where is the plane when the package hits
the ground? (Assume that the plane does not |
change its speed or course.)
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Sample Problem 4-6

In the Fig., a rescue plane flies at 198
km/h (= 55.0 m/s) and a constant
elevation of 500 m toward a point
directly over a boating accident victim |
struggling in the water. The pilot wants
to release a rescue capsule so that it |
hits the water very close to the victim.
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Sample Problem
igure shows a pirate ship 560 m from a fort defending the harbor entrance of an island. A defense

annon, located at sea level, fires balls at initial speed v, = 82 m/s.
a) Atwhatangle  @&pm the horizontal must a ball be fired to hit the ship?
b) How far should the pirate ship be from the cannon if it is to be beyond the maximum range of

he cannonballs?
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Acceleration is in the
same direction as the
change in velocity.

An object moving in a circle at constant speed has an
instantaneous acceleration, which ...

... 1s called the radial or centripetal acceleration, ...
... and which points towards the center of the circle.
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Similar triangles: av = Ar = Av

\4 r
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EXAMPLE;

Approximately what is the centripetal acceleration of someone standing at the Earth's
equator?

A. 7x10-5 m/s?

B. 0.03 m/s?

C. 9.8 m/s?

D. 3x108 m/s?

E. Noidea

— 6 .-.-
Py = 6.4x10° m
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EXAMPLE;
If a particular San Francisco hill has a radius of curvature of 20 m, what speed does the
driver have to reach at the top of the hill in order to become airborne?
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Magnitude of }
n

tangential acceleratio

Path of

Magnitude of }
ad,r =
radial acceleration]
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