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Example Problem:

At 1.5 m above the ground, a ball is thrown upward at a
speed of 3.5 ms™.

(a) Determine the maximum height.

(b) How long does it take for the ball to hit the ground?
(c) At what speed does the ball hit the ground?
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(a) Determine the maximum height.

p— u=3.5ms
“[‘I VuP“" v=0ms"
. o> a=-9.8 ms?
Sulp 4 JCuLP h=syp+ 1.5m
‘ Sup = m
3 uu?:?;.%mfl vé = U+ 2as > s = (V2 -
s = ((0)? - (3.5)%)/2(-9.8)
S m s=0.625m

h=0625+15=2125
h=21m

u?)/2a
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]
(b) How long does it take for the ball to hit the ground?

DowN = 3.5 ms"’
~Oms"! Uy = Oms~!
I VuP" } down= Y M Sup 0.625 rzn
| _4@me2 A= -9.8 ms”
o= CJSms (L= 91.8m Vep = O e
sl | (L s =10 s
"”P/I,. “t-VtP dowh i = 21m
£l v tiotal = typ + tan=___ S
Ll ugp=35ms ot = o + o
Io’sm | vV=U-+ at - tup — (Vup - uUp)/a

1 b Vawnh . = (0-3.5)/(-9.8) = .3571s

s=ut+ (1/2)at?= (1/2)at?
tan = sqart (2sqn/a)
tan = sqrt (2(-2.1)/(-9.8))= .6547 s

tiotas = 1.0s
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(c) At what speed does the ball hit the ground?
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tah = .6547 s
Ugn = 0 ms™!
a=-9.8ms>?
San=-2.1m

Vg = ms’

v=u+at=(0)+ (-9.8)(.6547) = 6.4 ms"
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HW Problem #1

A stone is dropped from the top of a cliff. It hits the ground below
after 3.25 s. How high is the cliff?

t=3.25
=-9.8 ms™
u=0ms"

S = m

s=ut+ (1/2) at?
s = (0)(3.25) +(1/2) (-9.8) (3.25)?

s=51.8m
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HW Problem #2

A ballplayer catches a ball 3.0 s after throwing it vertically upward.
With what speed did he throw it, and what height did it reach?
t (total) =3.0s
Vi = 0 ms™
= -9.8 ms™
Ugown = O ms™
s (total) = 0 m (|Sup| = |Sdown|)

(i) Uy = ms-’
() height =sy=__ m

Assumption: B/c [Syp| = [Sdown| then t (total) = 2* t,
So,typ=1.5s

(i) v = u + at thereforeu = v - at = (0) - (-9.8)(1.5) = 14.7 = 15 ms™’
(i) s = ut + (1/2)at? = (15)(1.5) + (1/2) (-9.8)(1.5)° =11.475=11m
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HW Problem #3

A hot-air balloon is descending at a rate of 2.0 m/s when a
passenger drops a camera. If the camera is 45 m above the ground
when it is dropped

® How long does it take for the camera to reach the ground?

® \What is its velocity just before it lands?

u=-20ms"*

=-45m
a=-9.8 ms?

Mt=___s
(i)v=__ ms™

(i) V2 = U2 + 2as --> v = sqrt (u? + 2as) = sqrt ((-2.0)2 + 2(-9.8)(-45)) =
=_3.0x10 m
()v=u+at-—>t=(v-u)a=(-29.77 - (-2.0))/(-9.8)=2.8s0r2.9s
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Free Fall Classwork:

- P - %

W, (I1) A baseball is hit nearlv straight up into the air with a

38. (1) An object starts from rest and falls under the influ-
ence of gravitv. Draw graphs of (a) its speed and (b) the

-—

distance 1t has fallen, as a function of ume from ¢ = 0 to
t = 5.00s. Ignore air resistance.

W, (IT) A hehicopter 1s ascending vertically with a speed of
5.20m/s. At a height of 125 m above the Earth. a package
1s dropped Irom a window. How much time does 1t take
for the package to reach the ground? |[Hinr: The
package’s imtial speed equals the helicopter’s. |
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