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FIGURE 2—19 Multiple-exposure
photograph showing positions of
v balls art egual time intervals.
Oz ball was droppeed froom rest at

the same time the other ball was
projecied horizontally outward.
e vertical position of cach bhall is

soen o be the same atl each mstant.
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A player kicks a football from ground level with an initial velocity of 27.0 m/s, 30.0° above the horizontal. Find each
of the following. Assume that air resistance is negligible.
a. the ball’s hang time

b. the ball’s maximum height

c. the ball’s range
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A player kicks a football from ground level with an initial velocity of 27.0 m/s, 30.0° above the horizontal. Find each
of the following. Assume that air resistance is negligible.

a. the ball’s hang time Al S '
b. the ball’s maximum height Q79 - 4 /\
c. the ball’s range
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A player kicks a football from ground level with an initial velocity of 27.0 m/s, 30.0° above the horizontal. Find each
of the following. Assume that air resistance is negligible.

a. the ball’s hang time

b. the ball’s maximum height
c. the ball’s range
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A player kicks a football from ground level with an initial velocity of 27.0 m/s, 30.0° above the horizontal. Find each
of the following. Assume that air resistance is negligible.

a. the ball’s hang time LS )
b. the ball’s maximum height Q79 4 y /\

Y,z 0O
c. the ball’s range <§
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(> PROBLEM-SOLVING Strategies )

Motion in Two Dimensions

Projectile motion in two dimensions can be determined by breaking the problem into

two connected one-dimensional problems.

1. Divide the projectile motion into a vertical motion problem and a horizontal
motion problem.

2. The vertical motion of a projectile is exactly that of an object dropped or thrown
straight up or straight down. A gravitational force acts on the object and \J/
accelerates it by an amount, g. Review Section 3.3 on free fall to refresh |
your problem-solving skills for vertical motion.

3. Analyzing the horizontal motion of a projectile is the same as solving a constant
velocity problem. No horizontal force acts on a projectile when drag due to air
resistance is neglected. Consequently, there are no forces acting in the horizontal
direction and therefore, no horizontal acceleration; a, = 0.0 m/s. To solve, use
the same methods that you learned in Section 2.4. —

4. Vertical motion and horizontal motion are connected through the variable of time.
The time from the launch of the projectile to the time it hits the target isthe
same for both vertical motion and horizontal motion. Therefore, solving for time
in one of the dimensions, vertical or horizontal, automatically gives you time for
the other dimension.
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CONCEPTUAL EXAMPLE 3-7 | The wrong strategy. A boy on a small
hill aims his water-balloon slingshot horizontally, straight at a second boy
hanging from a tree branch a distance d away, Fig. 3-24. At the instant the
water balloon is released, the second boy lets go and falls from the tree, hoping
to avoid being hit. Show that he made the wrong move. (He hadn’t studied
physics yet.) Ignore air resistance.
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Monkey - Hunter Puzzle (Project Tranquilize)

https://ophysics.com/k10.html
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