Angled Launch Notes February, 2023

Before starting these problems,
there is an initial step.
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The initial velocity has to be broken
into components.
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The initial velocity has to be broken
into components.

=V, sin®

Z\%»

=V, cosO
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The initial velocity has to be broken
into components.

12 m/s
~ A V,, = (12)(sin60°) = 10.4 m/s
4\%%

V,, = (12)(cos60°) = 6 m/s

Once you do that, you never use the 12 m/s again!
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Things we know:

V, is constant the V, slows down on the way up,
whole way. speeds back up on the way down.
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Things we know:

V, is constant the
whole way.

e

V, slows down on the way up,
speeds back up on the way down.

QO V, = 0 at the top

-
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plugginginV =0
M 2 ,
V,=V,; +act V,” =V, +2aAy
.0 .
a_Can get you time

4,,\ ’ to top or Ay,...
ol o

(a, is always -1 Omlsz)
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Things we know:

\

@)

Ay = 0 when it gets
back down.
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plugging in Ay = 0

Ay =Vt + 1/2at°
. - .| Can get you the

. time to go all

~ 2 the way
At o]

(ay is always -1 Omlsz)
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angled launches

V,
A Vo =V, sinb

V., =V, cosb

—_ _ 2
AX = ont Ay - Vyot +1/ Zayt SetV,=0to

get the time to

V.=V. +at <« thetopand
y yo y .
double it.

2 2
Usetogethow | Vy~ = Vo + 2a,Ay
far in the x ™\ SetV, =0 to get

(range). - 2 AYmax (Max ht at
(ay is -10m/s ) the top)
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50 mis ¢ ¢ o 2. The baseball is hit from and caught at the same
550 height.
e_\e' """ G a) Resolve the initial velocity into components.

) b) How long was the ball in flight?
¢) What horizontal distance did the ball travel?
d) How high above the start height did the ball get?
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¢ o 2. The baseball is hit from and caught at the same
o helght
Q@-25

""" o a) Resolve the initial velocity into components.
g b) How long was the ball in flight?

¢) What horizontal distance did the ball travel?
d) How high above the start height did the ball get?

(@) V,, = (50 m/s)cos25° = 45.3 m/s (c) AX = V,t
Vo = (50 m/s)sin25° = 21.1 m/s

(find Ax at the total time)

o) Vy = Vyo + at AX = (45.3)(4.2)
(Vy = 0 at the top) AX =190.3 m
0= (21.1) + (-10)t
0=21.1-10t (d) V,? =V,," + 2a,Ay
10t =21.1 (V, = 0 at the top when it hits Ay,,)

e 02 = 21.12 + 2(-10)Ay

double it! ) max
t=422s 0 =446.5 - 20AY .«

22.3m = Ay,



Montalvo, David
Vy = Vyo + at
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The soccer ball is kicked fro
hgh

""" o  ¢)What hori

Vip= Vsind = (§) s

"J) ‘IYD:’U:‘]# a“-é
O= 03+ gt
[Ot= (0.2
= (03 b A 2065
C) DKV, ¢
=(23)(2.0¢)
=75 3~

Q’M ~Vg + 26,1
a3
O (63 +Er)ay
OLM%%%

D Dy= 1oL |

a) Res Ivh tial velocity in
b) How Ig thI flgh
tald+etamea did the ball travel?

rt Paght did heb all get?

6\ Mxo (U.,Cbﬁe %Y)%:S:;h Vifz_g’
10.3=
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The soccer ball is kicked from and lands at the same

. height.
16mis - . a) Resolve the initial velocity into components.
4" ng' . B b) How long was the ball in flight?
% """ O  c¢)What horizontal distance did the ball travel?
d) How high above the start height did the ball get?
Try it!
See if you can get these answers:
(a)V,o= 12.3 m/s (c) Ax=25.3m
Vie=10.3 m/s

(d) Ay, ox = 5.3 m
(b)t=2.06s




Angled Launch Notes February, 2023

40 m’? © ¢ ¢ The baseball is hit from and caught at the same height.add'tm“al
L @30 o a) Resolve the initial velocity into components.
) b) How long was the ball in flight?
¢) What horizontal distance did the ball travel?

d) How high above the start height did the ball get?
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40 m’s] © ¢ ¢ The baseball is hit from and caught at the same height.add'tm“al
L et o a) Resolve the initial velocity into components.
) b) How long was the ball in flight?
¢) What horizontal distance did the ball travel?

d) How high above the start height did the ball get?

(a) V,, = (40 m/s)cos30° = 34.6 m/s (c) AX = V.t

Vo = (40 m/s)sin30° = 20 m/s (find Ax at the total time)
) Ay = Vot + 1/2a,8 AX = (34.6)(4)
(total time is when Ay = 0) AX =139 m
0 = (20)t + 1/2(-10)2
0 = 20t - 5¢ (d) V,? = V,,* + 2a Ay
0 =120 - 5t) (set V, = 0 to get Ay )
eithert=0o0r (20-5t)=0 02 = 202 + 2(-10
SO t)=\0 ort=20/5 ¥ 4 sec. B (-10)AYmax
at the start at theRend 0 =400 - 20Ay,,4

20 m = Ay,
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The soccer ball is kicked from and lands at the same additional
height.

20ms_ - ' . a) Resolve the initial velocity into components.
69 550 g b) How long was the ball in flight?
E """ o ¢) What horizontal distance did the ball travel?

d) How high above the start height did the ball get?

Try it!

See if you can get these answers:

a) Vo = 11.5 m/s c)37.7m
Vyo=16.4 m/s

b)3.27 s d) 13.4 m




