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v

375 mfs
4.50 prS
=0.833
0 =tan"'(0.833)
=39.8°
Paraphrase
The launch angle is 39.8°.
Extensions
26. Given
‘7golfba11 =50 m/s [35°]
Grtoon =1.61 m/s* [down]
Required
(a) time (A¢)
(b) range (Ad, )
Analysis and Solution

Y
A

Ad, v

35° > X

Ad,

Choose up and forward to be positive.

(a) Resolve the velocity vector into its components.

v, =(50 m/s)(cos35°)

Determine the time the golf ball takes to travel up and down using the equation

=40.96 m/s
v, =(50 m/s)(sin35°)
=28.68 m/s
a=2""
At
Vi =V
a — ] Y
g At
V, —Vi
At=—
a

—28.68 m/s — (28.68 m/s)

~1.61 m/s?
35.63 s
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27.

(b) Use the uniform motion equation v = AA—OZ to determine the horizontal distance

travelled.
Ad, =v At

:[40.96 %](35.63 £)

=1.5x10’ m
Paraphrase
(a) The golf ball was in the air for 36 s.
(b) The golf ball’s range was 1.5 km.
Given
= 645 km/h [forward]

wind = —32.2 km/h [forward]
v =3.0 m/s [down]
Ad,=9144m

Ad,=45.0 km

Required
plane’s range ( Ad

air

V
v,

)

Analysis and Solution

Choose forward and down to be positive. The amount of time it takes the plane to
descend 914.4 m at a speed of 3.0 m/s is the same amount of time taken to travel
horizontally toward the runway.

Ad
v, =—2=

LY

Ad
At=—2
v

y
9144 A

3.0 é

S

xplzmc

lh
=304.8 g x
ﬁ/ 36

00 £
=0.0847 h

Since the plane is travelling against the wind, the plane’s ground velocity will be

less than 645 km/h [forward].

Veround = Vplane T Vair
=645 km/h [forward] + (- 32.2 km/h [forward])
= 645 km/h [forward] —32.2 km/h [forward]
=612.8 km/h [forward]

Ad, =v.At

=(612'8 kymj(o.ow X)

=519 km
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Paraphrase

Since the distance travelled horizontally toward the runway is greater than
45.0 km, the pilot must begin her vertical descent earlier in order to land at the
beginning of the runway.
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