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Physics 20 - Lesson 13
Projectiles — Answer Key

Possible 90 / 57

The bullet fired horizontally has an initial vertical velocity of zero as does the bullet being
dropped. The horizontal motion does not effect the vertical acceleration, therefore both
bullets hit the ground at the same time.

The dart leaves the rifle at the same instant that the monkey begins to fall. Since both the
dart and the monkey fall at the same rate, the hunter should aim directly at the monkey in

order to hit it.

v, =12m/s

828.1m

Ad,

vy =407

Ad =7

Ad,, =360m
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Vertical (time)
v, =0

Ad =-828.1m
a=-9.81",
At=?

A6=M+%ém2

At sz& _ \/2(—828.1m)
a (-9.817,)

At =13.0s

Horizontal (time)

v, =407

Ad,, =360m

At =7

Ap2 Ady, _ 360m
V,  40m

At =9.0s

Answer Key 13-1

Horizontal

v, =127

Ady, =7

At =13.0s

Ad,, =v, At

Ad,, =12m/(13.0s)
Ad,, =156m

Vertical (height)

v, =0
a=-9.817
Ad =?

At =9.0s

Ad = V,At + % dAL?
Ad =0+ % (-9.817/.)(9.0s)
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v, =24.5"
—24.5m/
O
49.0m/ v, =49sin30°
30° - Vv, = 245'%
v, =49c0s30°
v, =42.4%
b)
Vi=+24.570 g2 -y?4aad
‘;2_:_09 o1y, 0=(24.5)7 +2(9.817/,)Ad
Ad=o °  [Ad=306m
Vertical
) v, =169.7%/
1961/ .- v, =0
v, =169.77 Ad=?
,”’ 52—981”‘ 2
.- 60 %
Vy = 98’% -
Horizontal
v, =987,
Ad, =?
At, =34.6s
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Answer Key 13 -2

2) At= v, ivl _0-245%
a  -981v,
c) Total time = 2.50x2s =

At =2.50s

d)

range (horizontal)
v, =424

At =5.00s

Ad, =7

Ad,, =V, xAt

Ad,, =42.4m;(5.00s)

v,> =v,* +2aAd
0=(169.7)” + 2(-9.81)Ad

Ad =1469m

At _V,-V, _0-169.7
a -9.81

At =17.3s

total=34.6s

Ad,, =V,, x At =987/ (34.65)
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7) X y
M‘, v,=972m/s | v, =0
d, a, =-9.81m/s’
80m \\\\ t = 4045 t — ’)
. X h, =-80m
Target
d= Lo
d =vt - >,(+§a
d, =(97.2m/s)(4.24s) (o fﬁ | 2(-80m)
d, =392.6m a -9.81m/s?
t =4.04s
8) v, =0 v, =10/ a) How high
l — <o v, =0 Ad = VAt + % 8At?
[=2.0s Ad =? Ad = %(-9.817/,)(5.0s)°
d=-9.817, Ad =-123m (window height)
At=5.0s
17 b) How far away
v, =107 Ad,, =V, xAt =107 (5.0s)
Ad,, =7 Ad,, =50m (range)
At, =5.0ss
9) a) b)
210/ V, =+210m/s At_—ZlOF%—Zlor% v, =3607;
V, =-210m/s - -9.81w, At =42.9s
15 o0 ta==?—9.8m/s2 At =42.9s Ad,, =v,, x At =3607/(42.95s)
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Answer Key 13 -3

Ad,, =1.54x10"m
Ad,, =15.4km
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bonus

/110

11)

bonus
/10

v, =30cos30° Vertical (time) v,” =v,” +2aAd
et v, =157 V,2 = (~15)? + 2(~9.81)(-50)
v, =30sin30° V2 =7 V0 =347
30;%\\\ v, =—157% éd =-50m At:\72—\71 _ —34.7m,+15m,
\\ a= —981%2 a —981%2
At="7 At =2.01s
Horizontal
Vy =267 Ad,, =V, x At =267 (2.01s)
Ad, =? Ad,, =52.3m
At, =2.01s
2007 v, =200sin30°
30° v, =100
v, =200co0s30°
vy, =173

Vertical (time)

Ad =—125m
At =2
a=-9.81",
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Horizontal (range)

v, =173
V,> =v,° +2aAd Ady, =?
V,” = (100)* +2(-9.81)(~125) At =21.6s

V,2=-111.6%
B S Ad =v,, At =1731/ (21.65)
at= VeV Z1167:-1000 S o
a -9.81m/,

At =21.6s
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12)

Bonus
/13

35m7
40°

A

35/ v, =35sin 40°
00 v =22.5m/

v, =35cos40°
v, =26.817

Vertical (time)

Vv, =22.5%

v, =? (find velocity as it enters the hole)
Ad =15m

At=7?

a=-9.81"7

V,” =V,> +2aAd

U, =—(22.5)% + 2(-9.81)(15)

vV, =-14.56"

At = Vo— Vi —14.56m, —22.5m,
a -9.81m/,

At =3.78s
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Horizontal (range)

Ad =v, At
Ad =26.81m/(3.78s)
Ad =101.3m
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