PHY 1124, Winter 2020 el T
Quiz 1. -Jan. 16, 2020 (5 points) ,jg;.o"
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Please answer the question in the space provided.
Show all work. Time limit: 10 minutes. Return this
quiz form to the TA/instructor.

< 12.0 m >

A 2.00 m tall basketball player is standing on the floor exactly 12.0 m from the basket as shown in the figure. The
height of the basket is 3.05 m and he shoots the ball at an angle of 35.0° with the horizontal. At what initial speed
must the player throw the ball so that it goes directly through the hoop without hitting the backboard?

This is an example of projectile motion so the acceleration in y-direction is|a, = —9.8 m/s?|and the acceleration

in x is zero. The horizontal component of velocity is |in = V; COS 35°| . The vertical component is

j— 1 o
Vy; = V;sin35°|

The time required for the ball to move 12.0 m is: [t| = Ax/v,; = |Ax/(vl- cos 35°) |

We apply the kinematic equation in the y-direction and substitute in the heights, the time:
1
Yr=Yi + vyit + antz
)t (v 350)( Ax )+1( )< Ax )2
Y = YiTinisin v; cos35°/ 2 @y v; cos 35°

2

N _350)( Ax )+1( )< Ax )
¥ = Yir&sin »rcos35°/ 2 @y v; cos 35°

=y, +Axt 35°+( ayAx ) !
Yr =i xran 2 cos? 35°/ \w?

We can now put in our known values and solve for v; (suppressing units):
(—9.8)(123)\ [ 1
3.05=2.00+ (12.0)tan35°+ | ———=—-—" || =

2co0s?35° J\v;
1051.549
~7352 = ————
¢
_ |1o51549 o m
S 7352 |7 s
Ver.b: Ax = 140 m, 6 = 45.0°,|v; = 12.18 m/s]

Ver.c:Ax =80m, 6 = 30.0°,

v; = 10.82 m/s]|




