Projectile Motion Formula Sheet:

Vector Formulas:

v, =vcosf v, = vsinb

1 (Y
v= (12 +v)2 0 = tan~ (—)
vx

Height of the Cliff/Building:

1 R%g
h =-gt? h =
g 20,2

2

Range: cos0° =1 and v, = v,

N
y.v
A

Facts to Know

1. v, =v, = constant
2. vy, =0

3 a,=—g=-98m/s?
4 g=+9.8m/s?

5.

0 =0°andcos0° =1

Derived Equations:

2h
R = v,t R=v,cos0t R =y, ?
Displacement:
d,=xp—x, dy=yF_yo
1
d,=v,cosft dy=vosint9t—§gt2

gt \? 2 2
d= vt 1+(2v0) d= [d+d,

Initial Velocity:

Final Vertical Velocity:

va == _gt

Final Velocity:

v
Vp =4V,%2 4+ (gt)? vp= /voz —2gd, 6p=cos™ <v_">
f

Note: dy is negative when the projectile is falling. (g = +9.8)

9
=R [=
Vo 2h
Range Vs Time:
Ri R,
t, t,

Time to Reach the Ground:
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Vo

P&~ —)w

Point A:
v, = v, cosf Vyo =V, Sin6
v), decreases by 9.8 m/s every second.
v, IS constant.

Point B:
A . e v, =0 V=1,
All Points:
< > a, =—g = —9.8m/s?
g = +9.8m/s?
Height: Range:
- v,2 sin?(6) _ Rtan® _ Vyo? R = v,2 sin(26) _ 20,0y, _ AH
29 4 29 g g tan 6
2 2
Vo o Vo °
Hyox = Z when 6 = 90 Ryax = 7 when 6 = 45
Time of Flight: Initial Angle:

tasp = thoc = ———— ° R V2 2 2
9 9
Velocity Components: Equation of Trajectory:
_ gx*
v, = v, cos 6 vy, =V, sinf — gt y_Xtang_zvozcoszw)

Note: x =dx and y = dy if (x,,y,) is (0,0).

Initial Velocity:

Rg V29H  gtsc

Vo= I5in(20) ~ sinf  2sind

Final Velocity:
VfF = ’vsz + vaz

Vi = /1,2 — 2gtv, sin 6 + (gt)?

Position:
Xp =X, +v,cos0t

1
Y= Yo +vosint9t—5gt2
Position Vector: (x,,y,) — (0,0)

7 = [v,cosOtli+ [v,sinft—1/2 gt?]j

|7| = ’rxz + 1,2

T =nd+nj

Displacement:

1
d,=v,cos0t dy=vosin6?t—§gt2

d= /dxz +d,’

gtsin@ (gt )2 .
d= v,t |1—- =
U, \/ o + 20, |7
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Point A:
B ~ v, = v, cos 6 Vyo = U Sin 6
Vo H v), decreases by 9.8 m/s every second.
A@®@6 | v, IS constant.
Hmax Point B:
T v, =0 V=1,
h All Points:
V c ¥ a,=—g= —98 m/s?
y: R > g =+498m/s? and h=y,
Height: Range:
B B v,2sin?(0)
Hiax =h+H =y, + 29 R = v,cosOt
Time of Flight: Displacement:
. 1
v, sin @ 2H 1 0x d,=v,cos0t dy, =v,sinft—=gt?
tasp = tpc = 2
g
R d= /dx2+dy2
v, Sin
tA_,C — o + max
g g .
gtsin@ /gt\?*
d= v,t |[1—- +(2 ) = |r|
v, sin 0 + /v,2sin2(0) + 29y, Yo Vo
tasc = 3
dy=xp— %, dy=YF_yo
Equation of Trajectory:
x2 Position:
= tan@—g— Xp=X,+v,cos0t
y=x 2v,2c0s2(6) F= =0 T %o
: . 1
Note: x = dx and y = dy if (x,,¥,) is (0,0). Yr= Yo+ V,sinft— Egtz
Velocity Components: Position Vector:
Vy =V, C0s6 vy, = v,sinf — gt 7 = [v,cosOtli+ [v,sinft—1/2 gt?]j
Initial Velocity: Initial Angle:
Vy = R = ng(Hmax _ h) = 1/2 gtz — Yo 00 = COS_1 (i) = sin_1< zg(Hmax _ y0)>
tcos @ sinf tsin@ Vo Vo
Final Velocity: __ (1/2gt* =y, L (1/2gt* =,
0,=sin"'|——————|=tan” | ————
5 _1[Vocosb, vt R
Vp = |Uyp? +Vyr?  Op =cos —
f
Height of the Building:
; 1 (Y : 1 2
vp = /12 — 2gtv, sinf + (gt)2  Op = tan (v_> h = |dy| = |v, smHt—Egt
X

www.Video-Tutor.net



