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O Chapter 10 Projectile and Satellite Motion
Independence of Horizontal and Vertical Components of Motion
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1. Above left: Use the scale 1 cm: 5 m and draw the posmons of the dropped ball at 1-second

intervals. Neglect air resistance and assume g = 10 m/s%,
Estimate the number of seconds the bal! is in the air. seconds

2. Above right: The four positions of the thrown bali with no gravity are at 1-second intervals.
Aticm:5m, carefully draw the positions of the ball with gravity. Neglect afr resistance and

assume g = 10 m/s>. Connect your positions with a smooth curve to show the path of the ball.
How is the motion in the vertical direction affected by motion in the horizontal direction?
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Chapter 10 Projectile and Satellite Motion
Independence of Horizontal and Vertical Components of Motion—continued
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3. This time the ball is thrown below the horizontal. Use the same scale 1 cm: 5 m and carefully
draw the positions of the ball as it falls beneath the dashed line. Connect your positions with a
smooth curve. Estimate the number of seconds the ball remains in the air. seconds

4. Suppose that you are an accident investigator on site to determine whether or not a car was
speeding before it crashed through the rail of the bridge and into the mudbank as shown. The
speed limit on the bridge is 55 mph = 24 m/s. What is your conclusion?
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CONCEPTUAL Phys:

Chapter 10 Projectile and Satellite Motion
Tossed Ball

Date

PRACTICE PAGE

A ball tossed upward has initial velocity components 30 m/s vertical and 5 m/s horizontal. The
position of the ball is shown at 1-second intervals. Air resistance is negligible and g = 10 m/s?. Write

the values in the boxes for ascending velocity components and your calculated resuftant descending
velocities.

Use the geametry thecrem
SR

to find the resultont

velocities.

More specifically, Y
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You SA‘f YOU DON'T UNDERSTAND
WHY SATELLITES ORBIT -~ WATCH THIS -~
TELL ME WHAT YOU SEE WHEN | DROP

CONCEPTUAL pllySIC PRACTICE PAGE

=

——= IT FALLS STRAIGHT
DOWN BECAUSE OF

GRAVITY 7

SIDEWAYS WHEN 1/ THIS TIME T
DROP IT--WHAT DO { FOLLOWS A
NOU OBSERVE? CURVED PATH.

WHAT DO YOU OBSERVE %

CORRECT! WHEN | DO IT AGAIN AND MOVE
MY HAND EVEN FASTER WHEN | DROP IT,

TWO THINGS:
| OBSERVE IT
FALLS FARTHER
DOWN RANGE,
AND 1T TRACES
A WIDER CURVED
PATHT

OF THE EARTH?

EXCELLENT? NOW WHERE WOULD IT LAND ¥
IF IT MOVES FAST ENOUGH SO THE CURVED 1}
PATH 1T TRACES MATCHES THE CURVATURE

'33__.%!—\\ ™
] 1 GET T T wiLL

BUT DUE TO THE
MATCHING CURVE
OF THE EARTH, IT

THE EARTH RATHER

~STILL BE FALLING,

WILL FALL AROUND

THAN INTO IT. T WiLL
BE AN EARTH SATELLITE!

REALLY THAT
SIMPLE ?

H...BUT 15147

Yes ! THERE ARE
VARIATIONS TO CONSIDER,
BUT THE BASIC PHYSICS

OF SATELLITE MOTION -~
IS THAT SINPLE . S1af >

58




Name . | Date

F J .
CONCEPTUAL phySI‘s PRACTICE PAGE . _

o Chapter 10 Projectile and Satellite Motion
Satellite in Circular Orbit ‘

1. Figure A shows “Newton’s Mountain,” so high that its top is above the drag
of the atmosphere. The cannonball is fired and hits the ground as shown.

a. Draw a likely path that the cannonball might take
if it were fired a little bit faster.

b. Repeat for a still greater speed, but still less than 8 km/s.
c. Draw the orbital path it would take if its speed were 8 km/s.

d. What is the shape of the 8 km/s curve?

e. What would be the shape of the orbital path if the cannonball were fired at a speed of 9 km/s?

2. Figure B shows a satellite in circular orbit.

a. At each of the four positions, draw a vector that
represents the gravitational force exerted on the satellite.

Y b. Label the force vectors F.

¢. Draw at each position a vector to represent the velocity
of the satellite at that position and label it V.

d. Are all four F vectors the same length? Why or why not?

e. Are all four V vectors the same length? Why or why not?

f. What is the angle between your F and V vectors?

g. Is there any component of F along V?

h. What does this tell you about the work the force of gravity does on the satellite?

i. Does the KE of the satellite in Figure B remain constant or does it vary?

i. Does the PE of the satellite remain constant or does it vary?

) \ ‘ ﬁ’é:i“fm—-/
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Chapter 10 Projectile and Satellite Motion
Satellite in Elliptical Orbit O

3. Figure C shows a satellite in elliptical orbit.

a. Repeat the procedure ybu used for the circular orbit, drawing vectors F and V for each position
including proper labeling. Show greater magnitudes with equal lengths and greaier magnitudes
with greater lengths, but don’t bother making the scale accurate.

b. Are your vectors F all the same magnitude?
Why or why not?

c. Are your vectors V all the same magnitude?
Why or why not?

d. Is the angle between vectors F and V everywhere
the same or does it vary?

e. Are there places where there is a component of F
along V? :

f. Is work done on the sateliite when there is a component
of F along and in the same direction of V, and if so,
does this increase or decrease the KE of the satellite?

Be very very careful when plocing both
velocity and force vectors on the same
diagrom. Not o good practice, for ane may
construct the resultant of the vectors—
oucht

g. When there is a component of F along and opposite
to the direction of V, does this increase or decrease
the KE of the satellite? :

h. What can you say about the sum of KE + PE N
along the orbit? /4 ‘-..)
A
\ -il‘gﬁl”f e &)
TR b .

60



