ABRHS PHysics (CP) NAME: K E Y
Projectile Motion Review Sheet

1. Calculate the speeds of the two velocities given below.

vx = 25 m/s vy——15m/s vx = 8 m/s vy =3 m/s
VIR NS = (26)T ) VE: G eus = (BYE ()T
= 850 vi= 13

V= Zq‘z Mls V= 8'5}[ M[S

2. What are the components of the following velocities?
A ball is kicked with a velocity of 14 m/s at an angle of 25° above the horizontal.

cos25 = & Sin2§ = ‘%i i B
= Mcos 2§ V:j T 4sinls 25° V3
Vx = [?-':,' m/s vy = S‘.‘l m/s VX

A pen is thrown straight up with a velocity of 15 m/s.
—

Lm/s Vy=Lm/S

Vx =

3. A bullet is shot horizontally with a speed of 800 m/s from an initial height of 2 m.
a. How long is the bullet in the air?

2
{=Lat™ vyt -2= -5t
Uy < Boo M5 &= 04

) .
a-= ~|0m{5?' _'L = J£C"(O)'t "'COBt t: m = ‘ 0.63 S \

Y zsem b. How far away does the bullet land?
=om -
vy, = 0 "l X= Wt

X= CBOO)C0-65> m S06m \

c. Ifthe bullet was just dropped from that height, how long would it take to hit the ground?
That means Vy =0, but that doesn't change Vg,

5o it will be thesame time, So @

4. A student throws a ball horizontally out of a window. It hits the ground in 0.9 seconds and lands
15 meters away (horizontally) from the window.

- What was the initial velocity of the ball? Give both components.
a=-loMg
X=Wt
Xx=m
t = 69s C‘\'v\alrd) (5= Vx COA} side 1
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b. From what height was the ball thrown?
T N
\( < LOJ? 1‘\’3 9 +

=
Y= -_[L('-to}(e‘ﬂ + (0)(4)
c. What is the final vertical velocity?

S_at+v5

[Ve. = —9 ™s
Vg= Co)(oA) vo i /
d. What is the final speed of the ball?

Q-—-
\I'Z-= \,xz ‘('ij \’ - ggq-q

(to3 ) £ (- [v=19 "‘/5]

5. A baseball was hit with an initial velocity of 45 m/s at an angle of 40° above the horizontal. It
was eventually caught at the same height from which it was hit.

[ Y= 405 m |

a. What were the horizontal and vertical components of the intital velocity? \I‘;‘1 1
s cos o= Jx SN0 = e
1 o vj ' S .
q&x Vy = (S) (cos 40) Vy- = (%S) ($in €0)
—_—— b. How long was it in the air? m\ ‘_TJ = 28 -‘7 Wl.[ S \
So Va -0 @ Mox l :
V= 345 M5

~obiVe. —> O =-lot + 284
= 8™ Vs ' t =284 ot tws ic J\M'bhw]l« point,

Vi
3 ! c. How far did it travel horizontally? S Totl Time © CZ.S(LBAS
=~ X= Vet :[ 5.345 S

xz (345)(53) [x= 200 m !

d. What was the baseball’s maximum height? Ja Y = =Yl. & + 8 3.5

Y LA'EL ‘{’VS t - ““‘e -
Y = o)z aq) + (282)(187) “L }

e. What was the velocity of the baseball at its maximum height? Give both components.

Wa =6 Mlsj%,‘_\/F 34%s ms \
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6. A soccer ball is kicked up in the air with some initial velocity.
Imagine the path of the ball is shown in the diagram to the
right. The letters are just some random positions of the ball.
C is the maximum height of the ball, and points b and d are at
the same height, and points a and e are the initial and final
positions of the ball.

a. While the ball is going up (from a to c¢), what happens to
the horizontal component of its velocity?

it stays conglant & doesnt cheuge.

b. While the ball is going up (from a to c¢), what happens to the vertical component of its
velocity?

it slows down > @ Second) (oM is sublecled from Vy .

c.  While the ball is going up (from a to c¢), what happens to the acceleration of the ball?

Stays constnt. (DM@ DOWN (o we osually call it ~I0 ")

i —

Tust bm.ufhl ¢ — —_

d. At point ¢ (its maximum height) what is the horizontal component of its velocity?

what ever it was @ the start > 1T never changes

e. At point ¢ (its maximum height) what is the vertical component of its velocity?

Vyz o Mo O max height. ALWAY !

f. At point ¢ (its maximum height) what is the acceleration of the ball?

shl -0 M | [Cie st 1o poww |

g. While the ball is going down (from c to e), what happens to the horizontal component of its
velocity?
\
(
Shil doesh't g

h. While the ball is going down (from c to e), what happens to the vertical component of its

velocity? S h.“ SUb 'huch'p-? o Mls m Vb em e M
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J-

While the ball is going down (from c to e), what happens to the acceleration of the ball?

Sl —o w( = Sl just ganty,

How does the time from a to ¢ compare to the time from c to e?

tey ame The sope

7. Imagine that the horizontal velocity of a ball that is kicked across a level field is 15 m/s and the
ball was in the air for a total of 4 seconds.

Vy = 19™s

£ =Y seconds
(Hotal)

0= -lD"ys‘b.

d.

f.

How far away does the ball land?

X=Wt o
x=0s)) Fx=60ml|

How many seconds would it take for the ball to reach its maximum height?

L the folal time,
So oM\./ 2 SBCUV‘C‘.S\

What are the components of the velocity of the ball at its maximum height?

Vg =15 Mg
|
—_ m N .
V\i = 0 [ S V\EVQVX
o ko ™
What was the initial vertical velocity of the ball?*ts sme

0 = CIO)()+ Vy; Vy; = 20"k

If you wanted the ball to stay in the air longer, what would you change?

Make the VS'\ b"gser

Would the change (in e.) affect the height? If so, how (higher/lower)?

Yes ~ it would then go Mﬁkew i Theauir,
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g. Would the change (in e.) affect how far away the ball lands? If so, how (farther/shorter)?

Ves, even though vy Sty The Sane, F He ol Hime
in The alr ©S pore, X will be Mmore (becavse x~\/+,)

8. Some students did a lab in which they recorded a ball that was tossed between two students.
They made the following graphs from their data:

t(s)

a. What was the horizontal velocity of the ball? 2

Jugt the SlopR S0 Uy = 0.—8
of The K‘__t groph. JV/x’ 7-5"‘/5)

b. What was the initial vertical Velcicity of the ball?
Tts the “¢ intercept” of r/ ’
- m
fhe Vy J__,.t ﬂmf’k , Se VJ; IS \

c. So what was the intial speed of the ball? 2

V, = 21-2§

Vs Vx {_VY

3 I - m
V-2 4.32
- (,2 S‘) + C"l) l . 4 [ S |
d. What is the slope of the vertical velocity vs time graph? Does your answer make sense?
Groucky! Tt shovld be —l0 M{c2|

ris€ - - _ m
Let's chack! slope= rLu;\ = "C% = 10 "fs*

e. What was the maximum height of the ball? ~—0R+ [b
Towal +ime én alr Y__ 0\.‘&7— -r\l *I; /9 Y
was 0.8Secwmds J'l( -~ 0.8 m‘\

So t omax = 0Ys ‘( = Ji (-0)(o -‘-() x (‘-Q(D.‘l)
f. Make the graphs of horizontal velocity (vx) vs time and height (y) vs time.

285 \——

\
(m)fs )
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