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P3.13

P3.20

Consider the motion from original zero height to maximum height h:

tlyfz :f’yiz +2r?y[_:1jf —yi:] gives 0 =IJlﬂ-2 —2g(h-0) or Uy =y 2gh
Now consider the motion from the original point to half the maximum height:
2 2,4 A 2 1 \ =
Vyf = Uy +2ay[__yf _!/i,] gives  v,° =2gh+2(-g) E}';—O ‘ S0 Uy, =4/ 8N
J
. : . - ol 1
At maximum height, the speed is v, = 5V v, +U,T = E\,' v,” +gh
—
. o |gh
Solving, v, = ’i‘l?
Now the projection angle is @ =tan™t E =tan! @ —tan™ \JE =
! v, Jgh/3

From the instant he leaves the floor until just before he lands, the basketball star is a projectile. His

vertical velocity and vertical displacement are related by the equation t.:if = vfﬂ- +2a, [ VeV ]

Applying this to the upward part of his flight gives 0= Ui- + 2(—980 rﬂsz_:](l.SS —1.02) m. From this,

vy = 403 m/s. [Note that this is the answer to part (c) of this problem.]

For the downward part of the tlight, the equation gives E’;; =0+ Z[:J).SO m/ sz:](O.QOO —1.85)m.

Thus the vertical velocity just before he lands is

(a)

(b)

()

(d)

o, =—432 m/s.
His hang time may then be found from v, =v,; +a,t:
—4.32 m/s=4.03 m/s+ (—9.80 m)/"’s2 ]f

Looking at the total horizontal displacement during the leap, x=v_;t becomes

280 m=1v,(0.852s)
which yields v,; = .
v, = . See above for proof.

R 403 m/s |
The takeoff angle is: f=tan!| L ‘:tan_l 7]“’/8 ‘: 50.8° |.
3.29 m/s |

Uxi )



(e)

Similarly for the deer, the upward part of the flight gives

2 2 f A,
Uyr = Vyi + ZHy(_!/f —Y ]

0=2,;+2(~9.80 m/s’(250-1.20) m

so v,; =5.04 m/s.

For the downward part, 02 = IJ; +2a, (v Fo Vi ] yields Iii‘c =0+ 2(—0.80 11'\/82.:](0.700 —2.50)m

and v, =—-5.94 m/s.

The hang time is then found as v,; =v,; +a,t: =594 m/s=5.04 m/s+ [:—9.80 :m,z'fs2 ]f and
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