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Answer: There are no horizontal forces (neglecting air resistance) and the ball will have no horizontal
acceleration, so the horizontal velocity will be constant. The positive direction is to the lefi, so the
horizontal velocity will be positive. Since up is positive, the initial vertical velocity is positive, and the
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final vertical velocity is negative. The only vertical force is gravity acting downward, and so the
‘acceleration is constant, negative, and equal in magnitude to g. Since the acceleration is constant, the
slope of the velocity must be constant, so the vertical velocity must be a straight line sloping downward

from its initial positive value 10 ts final negative value. So the correct answers are (1) A; (2) C; (3) I;
‘and (4) B.
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NT4E-QRT16: PROJECTILE MOTION—VELOCITY AND ACCELERATION GRAPHS
A baseball is thrown from point S in right field to home plate. The dashed line in the diagram shows the
path of the ball. For this exercise, use a coordinate system with up as the positive vertical direction and
{0 the rightas the positive horizontal direction, with the origin at the point the ball was thrown from
(point 5). Ignore air resistance.

Sketeh below and explain graphs for:
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Answer: Since the positive horizontal direction is to the right, the horizontal velocity will be negative.
Since up is the positive vertical direction the ball has a positive initial vertical velocity, which decreases

10 zero and then becomes negative.

(2) The horizontal acceleration vs. time and the vertical acceleration vs. time.

A

2 (horizontal) ' (vertical)

v v
Explain.

Answer: Since there is no force in the horizontal direction there will be no horizontal acceleration.
The vertical acceleration is negative and equal in magnitude to g.
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NT4E-LMCT24: CANNONBALL FIRED FROM AN ELEVATED CANNON—MAXIMUM HEIGHT
A cannonball 1s tired from a cannon located at the edge of a

cliff. The muzzle of the cannon 1s 40 meters above the R
water. The cannonbalf has an inttial horizontal velocity of Viertical = 45 m/s
80 meters per second and an mitial upward vertical muzzle
velocity of 45 meters per second.

>
Yiorizontal =

B0 m/s

identify, from choices (a) - (d), how each change
described below will affect the maximum height that the
cannonball reaches above the water level.

This change will:
() increase the maximum height of the cannonball.
(b) decrease the maximum height of the cannonball.
(¢) have no effect on the maximum height of the
cannonball. '
{d) have an effect on the maximum height of the

cannonball that cannot be determined.
All of these modifications are changes to the initial

situation that is shown in the drawing.

10 m
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1) The cannon is adjusted so that the initial vertical
velocity of the projectile is increased and the initial horizontal velocity is
unchanged.

Explain.
Answer: (a) increase because the average speed while the cannonball is moving upward will increase.

2) The gun is adjusted so only the initial horizontal velocity of 150 ms of the
projectile is reduced and the initial vertical velocity is unchanged.

Explain.
Answer: (c) no effect since only the vertical velocity makes a difference in the height.
3) The cannon is moved to a lower cliff.

Explain.
Answer: (b) decrease since the cannonball starts from a lower point.
4) The mass of the cannonballis reduced without changing the initial velocities. R
Explain.

Answer: (c) no effect since the gravitational force and mass are proportional so that the acceleration
doesn’t change.
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NT4E-QRT21: BASEBALL PROJECTILE MOTION—VELOCITY AND ACCELERATION GRAPHS
A baseball is thrown from point S in right field to home plate. The dashed line in the diagram shows the
path of the ball.

. Home plae

For this exercise, use a coordinate system with up as the positive vertical direction and to the left as the
positive horizontal direction, and with the origin at home plate.

Select the graph from the choices below that best represents:
1) the horizontal velocity vs. time graph A
2) the horizontal acceleration vs. time graph €
3) the vertical velocity vs. time graph i
4) the vertical acceleration vs. time graph _B_
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