
Angled Launch Notes February, 2023

Before starting these problems, 
there is an initial step.
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θ
Vo

The initial velocity has to be broken 
into components.
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θ

Vo

The initial velocity has to be broken 
into components.

Vxo = Vo cosθ

Vyo = Vo sinθ
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The initial velocity has to be broken 
into components.

Vxo = (12)(cos60º) = 6 m/s

Vyo = (12)(sin60º) = 10.4 m/s
12 m/s

60º

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

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

Vx is constant the 
whole way.

Vx

Vx

Vx Vx

VxVy

Vy

Vy

Vy
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Things we know:

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

Vx is constant the 
whole way.

Vy = 0 at the top
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plugging in Vy = 0

Vy = Vyi + ayt Vy
2 = Vyo

2 + 2ay∆y

(ay is always -10m/s2)

Can get you time 
to top or ∆ymax
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Things we know:

∆y = 0 when it gets 
back down.
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plugging in ∆y = 0

∆y = Vyot + 1/2ayt
2

(ay is always -10m/s
2
)

Can get you the 
time to go all 

the way
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∆x = Vxot ∆y = Vyot + 1/2ayt2

(ay is -10m/s
2
)

Vy = Vyo + ayt

Vy
2 = Vyo

2 + 2ay∆y

Set Vy = 0 to 
get the time to 
the top and 
double it.

Set Vy = 0 to get  
∆ymax (max ht at 
the top)

θ

Vo

Vxo = Vo cosθ

Vyo = Vo sinθ

angled launches

Use to get how 
far in the x 
(range).



Angled Launch Notes February, 2023



Angled Launch Notes February, 2023

Vxo = (50 m/s)cos25º = 45.3 m/s
Vyo = (50 m/s)sin25º = 21.1 m/s

(a)

(b) ∆y = Vyot + 1/2ayt2
(Vy = 0 at the top)
0 = (21.1) + (-10)t

0 = 21.1 - 10t
10t = 21.1

    t = 2.11 s

(c) ∆x = Vxot

∆x = (45.3)(4.2)
(find ∆x at the total time)

∆x = 190.3 m

(d) Vy
2 = Vyo

2 + 2ay∆y

02 = 21.12 + 2(-10)∆ymax

0 = 446.5 - 20∆ymax

22.3 m = ∆ymax

( Vy = 0 at the top when it hits ∆ymax)

double it!

t = 4.22 s

Montalvo, David
Vy = Vyo + at
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Try it!

Vxi = 12.3 m/s
Vyi = 10.3 m/s

(a)

t = 2.06 s(b)

∆x = 25.3 m(c)

∆ymax = 5.3 m(d)

See if you can get these answers:
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Vxo = (40 m/s)cos30º = 34.6 m/s
Vyo = (40 m/s)sin30º = 20 m/s

(a)

(b) ∆y = Vyot + 1/2ayt2
(total time is when ∆y = 0)
0 = (20)t + 1/2(-10)t2

0 = 20t - 5t2

0 = t(20 - 5t)

either t = 0 or (20 - 5t) = 0

so t = 0 or t = 20/5 = 4 sec.
at the start at the end

(c) ∆x = Vxot

∆x = (34.6)(4)
(find ∆x at the total time)

∆x = 139 m

(d) Vy
2 = Vyo

2 + 2ay∆y

02 = 202 + 2(-10)∆ymax

0 = 400 - 20∆ymax

20 m = ∆ymax

(set Vy = 0 to get ∆ymax)
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a) vxo = 11.5 m/s    
vyo=16.4 m/s

b) 3.27 s

c) 37.7 m

d) 13.4 m

Try it!
See if you can get these answers:


