CHAPTER 3, SECTIONS 3.6-3.7

3.6 - Motion in Two Dimensions: Projectile
Motion

(1.) A projectile is launched horizontally at 15m/s and hits the ground 3 s

later. The figure shows the projectile’s position every 0.5 s second.
e At each dot draw a vector for the horizontal v, and vertical v,
components of the velocity vector.

e Label each vector with a numerical value of the velocity at that

point. Show your calculations below the figure.

e The length of each vector should indicate its magnitude, using the

length of the 15m/s vector at ¢ = 0 s as a reference.
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(2.) Four balls are simultaneously launched with the same speed from the
same height, h, above the ground. At the same instant, ball 5 is released
from rest at the same height. Rank in order, from shortest to longest,
the amount of time it takes each of these balls to hit the ground. Circle

any pairs that hit the ground simultaneously.
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(3.) A cart which is rolling with constant speed fires a ball straight up. When
the ball comes back down, will it land in front of the launching tube,

behind the launching tube, or directly in it?

D«e&.cx\flw\ff. N

Explanation: ’ ~

T&a&%\ 1 anTHE AT Won o 18 TV ‘So s
pyevi X-&)Wp—'r oF o-e\oc&';/ Most-be, EcA\

D Ak (V) =\ t, A Foyechle bas

(sl VK posns THe (et s Pollig LOTTH Gonshant- Speed, So Hfabss

%47‘/\/12 Ny *C‘z;a anll o Come Bk, oun %‘\&R\zo/\*{*\\;/ Tee Al w- [{ +eave (
A distawes de= (W A THE CAeE, ot Voot - Sico

(B = Newrk | A=t 20 =Nl ros Bncle i st

)
(4.) Does your answer to the previous question change if the cart is acceler-

ating forward? Explain your answer.
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3.7 -Projectile Motion: Solving Problems

(1.) One day finds your instructor fleeing from a mob of angry physics stu-

Mob

dents. As is usually the case in situations like this, he eventually finds
himself caught at the edge of a 12-m high ravine. 6.0m away is the
other side of the ravine which is only 8.0m high. (As schematically
shown below.) In desperation, your instructor launches himself with
speed 6.5m/s and angle 15°. Does he make it to the other side of the
ravine? Please back up your assertion with a (hopefully) correct numer-

ical calculation.
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