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NT4E-CRT28: PROJECTILE MOTION FOR TWO ROCKS—VELOCITY AND ACCELERATION

Two identical rocks are thrown horizontally from a 60-meter tall cliff with initial velocities ot 20 m/s and
30 m/s. The rocks are thrown at the same time, and are shown after a few seconds. Neglect air resistance.
Use the coordinate system with the origin at the place where the rocks are released and with directions as
shown in the diagram.

Rock B
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Write the position equations for Rock A, x(¢) and y(¢), and the velocity equations for Rock B, v (1)
and v (1).

Rock A:
x(1)=
v(r)=

Explain.
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Rock B:

V(1=

v (1)=
Explain.
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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 veiocity is
unchanged. '

Explain.

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

Explain.

3) The cannon is moved to a lower cfiff.

Explain.

4) The mass of the cannonball is reduced without changing the initial velocities.

Explain.
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NT4E-CT25: TOY TRUCKS ROLLING OFF TABLES WITH DIFFERENT HEIGHTS—TIME

Two toy trucks roll off the ends of tubles. The heights of the tables, the speeds of the trucks, and the
masses of the trucks are given.
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Will Truck A be in the air for a longer, a shorter, or the same time as Truck B before it reaches the
floor?

Explain.
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NT4E-CT26: ToY TRUCKS WITH DIFFERENT SPEEDS ROLLING OFF IDENTICAL TABLES—TIME
Two toy trucks roll off the ends of wdentical tables. The speeds and masses of the trucks are given.

Will Truck A be in the air for a longer, a shorter. or the same time as Truck B before it reaches the
floor?

Fxplain.
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NT4E-CT27: PROJECTILE MOTION FOR Two ROCKS—VELOCITY AND ACCELERATION
Two identical rocks are thrown horizontally from a chiff with different velocities. The rocks are thrown at
the same tume, and are shown after a few seconds. Neglect air resistance.

For the instant shown:

1) Will the magnitude of the horizontal veldcity of Rock A be greater than, less than, or equal to the
magnitude of the horizontal velocity of Rock B?

Explain.
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2) Will the magnitude of the vertical velocity of Rock A be greater than, less than, or equal to the
magnitude of the vertical velocity of Rock B?

Explain.

3) Will the magnitude of the horizontal acceleration of Rock A be greater than, less than, or equal to
the magnitude of the horizontal acceleration of Rock B?

Explain.

4) Will the magnitude of the vertical acceleration of Rock A be greater than, less than, or equal to
the magnitude of the vertical acceleration of Rock B?

Explain.




