Projectile Motion Application Name:

Date:

1. Add these physics facts to your booklet:

e A projectile moves horizontally with constant velocity and vertically with constant
acceleration of -g (free fall).
e A projectile’s horizontal and vertical motions are independent

2. Circle all the factors that affect the amount of time a ball that is launched horizontally spends
In the air. (Assume air resistance is negligible for this entire unit.)
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3. Two balls roll across a table, then off the table, landing on the floor. Ball 1 has speed v, on the
table, and Ball 2 has speed 2v, on the table.

a. Compare the amount of time Ball 1 and Ball 2 spend in the air. Justify your answer.
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b. Compare the landing distances of Ball 1 and Ball 2 from the table. Justify your answer.
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c. Derive an expression for the time spent in the air in terms of the height of the table A,
and fundamental constants as appropriate. (Be sure to make a sketch and list variables!)
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d. If the height of the table is doubled, by what factor does the time in the air change?
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e. Derive an expression for the landing distance d; of Ball 1 in terms of the height of the
table 4. the launch velocity v,. and fundamental constants as appropriate.
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{. If the launch velocity is doubled, by what factor does the landing distance change?
The dustanc is durecdly propordsmral oV, | S F Vo drubles,
the diglance drustles.

Tl S | AV,

5. Two cars are moving horizontally with the same speed. Car A is C‘;\:”‘> )
driving at ground level. and Car B is directly above on a chff. After > I—-
Car A drives off the cliff, where does it land relative to Car B? Justify CL\FF \
your answer. ? Y
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6. This picture shows the initial launch of a cannonball from the edge of a cliff oC
at an angle on the earth.
a. For each possible change to the situation below, circle the answer that
indicates how that change, by itself, would affect the amount of time the \ ESth o .D

cannonball spends in the air, as compared to the initial launch.
e Aim the cannon at a higher angl decrease, no change
e Aim the cannon horizontally: /ncreasedecrease)no change

e Aim the cannon at a downward angle: Increase,{decrease) no change

e Launch the cannon from a higher cliff:dncrease) decrease, no change

e Launch the cannon on the moon:m decrease, no change

e Use more gunpowdcr@‘r‘eas@decrea.s'e. no change

e Use a heavier cannonball: Increase, decrease, Qo change)




b. At what point on the trajectory does the cannonball’s velocity have the greatest magnitude?
> The least magnitude? =

¢ Does the force on the cannonball increase, decrease, or stay the same during its flight? Sprme.

d. Is the acceleration of the cannonball at A greater than, equal to, or less than the acceleration of
the cannonball at D, the instant before it impacts the ground? _@_%u‘oi

e. What is the acceleration of the cannonball at point B? _ — /O M[s*

f. At what point(s) on the trajectory are v and a parallel to each other? Nénéxr

¢. At what point(s) on the trajectory are ¥ and a are perpendicular to each other? B

h. Which of the following quantities are constant and non-zero during the flight: X, y, Vi, Vy. V,

av, ay? \/, Q.  Which are equal to zero during the entire flight? _ Jx
A ’

7. k. Jim and Sara stand at the edge of a cliff on the moon. Jim extends his arm over the cliff edge
and throws a ball straight up with an initial speed of vo. Sara throws an identical ball with the

same initial speed, but she throws the ball at an angle of 0 above the horizontal.
Jim

For each question, choose your answer and explain-briefly. vo/’j‘/,\vo Sona
41y

a. Which ball takes more time to reach the ground?

Sara’s Both are the same

b. Which ball reaches a greater maximum height above the ground?
Sara’s Both are the same

¢. Consider each ball at the highest point in its flight. At this point:
i.  Which ball has the greater vertical velocity?

Sara’s Jim’'s @oth are the same)

ii.  Which ball has the greater horizontal velocity?

i
| ey
| Jim’s Both are the same
‘ iii.  Which ball's velocity vector has greater magnitude?
CSara’s > Jim’s Both are the same

d. Now consider each ball just before it hits the ground. At this point, which ball has the
greater vertical velocity?

Sara’s Both are the same

e. Which ball reaches the peak of its flight more quickly after being thrown?

Jim’s Both are the same
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