2D Motion - 1
Simple projectile motion (1).
Maximum height:
v? =0 cos(h), v}(,) =v0cos(d) v, = v}(,) —gt

and v, =0 for y = ymax = tmax = v)(,)/g. Therefore,

Yimax = VO tmax — & t20/2.
Time at which the maximum height is reached: Already calculated.
Off the cliff (2): Insert t from the second equality into the first:

x=vt and H=gt?/2.
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2D Motion - 2

Horizontal Distance (3).

First, use

1
5 g (tmax)2

to express vy as function of g and H. Components:

v =9 cos(¢), V}E) =0 sin(9).

gtmax—von and H:votmax—

From g toax — v}(,’ = 0 the horizontal distance follows:

max "X

d=2t%, V0= z (v0)? cos() sin(¢).

Determine ¢max from the derivative of d,
dd
d ¢) ¢:¢max
and eliminate vy in terms of g and H.
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2D Motion - 3

Horizontal Range (4).

0
%
v}(,): 2hg, t:Ey, R=2tv2, 0= (v0)2 + (v9)2.
Catapult (5).
With g, H, D, and t given:
D 1
vf:?:x—tf, and 0:H+vft—§gt2 = .

= angle and speed. Heighest point:

Ozv}(/)—gtmax = VYmax=H+ .
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2D Motion - 5

Circular acceleration (6):

7_:27rr’
v

X = +r cos(wt),

vy = —wr sin(wt),
ay = —w?r cos(wt),

Therefore,
P22 g2oy22 52

o

2w v v

T r r
y =+rsin(wt),
vy = 4w r cos(wt),

2

a, = —wrsin(wt),
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