Appendices 93
A - Table of Equations
US Units Metric Units
Eq Speed Velocity Speed Velocity
Speed Equations
1 S =+/30Df V =+/644Df S =1594Df V =442yDf
2 S= D V:2 S= D V:2
1467t t 0.278t t
3 S=2195fxt V=322fxt S=353fxt V=981fxt
4 S¢ =8, +2195f xt Ve =V, +322fxt S¢=S, +353f xt Ve =V, +981f xt
S S, =4S2430Df  V;=4/VZ+644ExD  S; =4/S2 +254Df  Vp=4/VZ+1962fxD
6 S, =S; —21.95fxt V, =V, -322fxt S, =S;—353fxt V, =V, -9.81f xt
7

S, =+/S% —30Df

V, =+/VZ —644Df

S, =4/S? —254Df

V, =4/ VZ —19.62Df

Time Equations

10

11

12

13

(= D
1.4667S

S

t=
2195¢f

t= Sf _So
2195fF

t= 0.249\/E
f

< <lo

t=
32.2f

322f

t= 0.249\/§
f

< <|o

t=
981f

9.81f

f
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Distance Equations

20 2 2 2 2
D= p=_Y D=_> D=V
30f 64.4f 254f 19.62f
21 D =14667S xt D=Vxt D =0278Sxt D=Vxt
22 S?-s2 V-V? S?-s2 V-V?
= ©° D=L __° D=L "¢ -t "o
30f 64.4f 254f 19.62f

23 D=14667S,t+161fxt" D=Vt+161fxt>  D=0278St+49fxt>  D=V,t+49fxt>

Acceleration Factor Equations

30 2 2 2 2
L . Fo_> .
30D 644D 254D 19.62D
31 e S eV el S eV
2195t 322t 353t 9.81t
32 _ S-S, _ ViV, e Sc=S _ ViV,
2195t 322t 353t 981t
33 _Si-S _Vi-Vo c_Si-So e Vi-Vo
30D 644D 254D 19.62D
34 _ D2 e D2 e D2 e D2
161t 161t 49t 49t
35 _ D-1467S,t f_ D=Vt ¢ D-02788,t f_ D=Vt
161t2 161t 4.9t2 49t2
36 f=uxn+m f=uxn+m f=uxn+m f=uxn+m
37 f= L f= L f=L F=L
W W W W

AlTools



Appendices

95

Linear Momentum Equations

40 W, S,sin® S, sin
5, =1 550 5 ¢

W, siny siny

W,
S, =8, cosG+V[S4 cosd—S, cosw]
1

4 S, =S +&(s s, )
1 3 Wl 4 2
42 ) w. )
S4L1+—2J+szte——2J
_ 1 Wi
: (1+e)
2
S; =8, (S4 Sz)
1
43 ( W )
sl=s4L1+—2J—s2
Wl
44 [ w) [ w)
S[1+—2 |+S,[ 1-—=
Wl Wl

W, V;sin®  V,sin¢
=— +
W, siny siny

2
W,

V=V, 0056+V[V4 cosp—V, cosw]
1

W.
Vi=V; +VT(V4 _Vz)

sl
e (1+e)
V;=V, : (V4 Vz)
A\ =V4{1+%}—V2
( ‘N )
e
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Special Equations
45y _R-JR?-D2 h=R-+R?-D? h=R-+R?-D> h=R-+R?-D?
46 2 2 2 2
R:C_+E R:C_+E R:C_+E R:C_+E
8m 2 8m 2 &gm 2 &gm 2
47 386./R(f 567\ R(f+e) 1127./R(f 313y R(f+e)
S='—(+e) Ve———— s='—(+e) V="
Ji-fxe vi-fxe Ji-fxe Vi-fxe
48

2
S= \/so + 3O(D1f1 +D,f, + D3f3)

_ 2
V= \/Vo + 64.4(D1f1 +D,f, + D3f3)

49 5 - [S2+52482482:82

Vi = |V2+V24VZeV24V2

2
S= \/so + 254.3(le1 +D,f, + D3f3)

)
V= \/VO + 19.62(le1 +D,f, +Dyf

Se= S(z) +S% +S% +S§ +S%

Vi = | V2+V24V2eV24V2

Airborne Equations

S0 5= 273D 401D g 197D 225D
V-h V-h J-h NEN
S g—_273D v 401D g 797D v 2215D
Dm-h Dm-h Dm-h Dm-h
52 (__ 21D  ,___ 40D g 197D g 221sD
cosem cosem cosﬂm cosﬂm

AlTools



Appendices 97
Energy Equations
60 25.92KE 2KE
g [30KE yv_ [644KE S:\/ Ve
W A W
61 2 2 ws’ wv?
kg Vs kg WV _ KE -
30 64.4 2592 2
62 _Ws? _wv? _ws? _wv?
30D 644D 254D 19.62D
63 b Ws? _wv? _Ws? _wv?
30F 64.4F 254F 19.62F
Motorcycle Equations
70 2 2 2 2
f, _5° £ = v £ = S - \Y%
15R 322R 127R 981R
1 1 SZ 1 i 1 § 1 §
L¢ =tan —— L¢ =tan ——— L¢ =tan —— L¢ =tan"
15R 322R 127R 981R
72 g2 V2 g2 g2
15¢, 322f, 1271,  981f,

Animation Assist Equations

80 S, =S, +2195f(t—t,) V;=V,+322f(t—t,) S;=S,+353f(t—t,) V=V, +981f(t—t,)

81 D=D, +1467S,(t—t,)+161f(t—t,)’

D=D,+V,(t-t,)+161f(t—t,)’

D =D, +0278S,(t—t,) +49f(t - t,)’

D=D,+V,(t—t,)+49f(t—t,)

2
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Total Braking with Perception/Reaction Time Equations

90 $2-s? V2 - V2 SF-s?
D, =1467St, +f3T D, =Vt + g44f Dt — 0.27850tr +ﬁ

91 D, =1467S,(t, +t)+161f> D, =V, (t, +t)+161ft> D, = 02788 (t, +t)+4.9ft’

Vv, 64.4f

D, = V,t, +

Vi-Ve
19.62f

D, = V,(t, +1)+49ft’

V, 19.62f

92 2 g2 1 V2 V2 [ §2-g?) 1 V22
tp ! [Dt_Sf Soj tR:_[Dt_ L ° tr lDt_ L OJ tp=—| D, - L -

" 14675, 30f T 02785, ' 254f

o

o

93 (Dt - 16.1ft2j [Dt - 16.1ft2j (Dt —4.9ft2j (Dt —4.9ft2j
t,=|—Lt—— |-t t=|—t—-t t, = —Lt—— |-t t, = —Lt— |-t
14678, v, 0278S, v,
94 _ D -161fxt _ D, -161fxt’ _ D, —49fxt’ _ D, -49fxt’
°1467(t, +1) ’ (t, +1) °0278(t, +t) ’ (t, +1)
95 2 2 2 2
So = 21.95ftg +4/(2195ftg )~ +SF — 301D, S, =353M+ (35,3ftr) 2_2541D,
2. 2 2 2
V. =322ft_+ (32.2ft ) +V5 — 644D V =981ft_+ (9.81ft ) +V5 -19.62-
o r r f t o r r f
% . si-si o Vi-V2 . S;-s: R
30(D, — 1467S,ty) 644(D, - V,tg) Y 4( D, -0278S tR) 19.62(D, - V,ty)
b o
97 e D, —1467S,(tg +1) D, -V, (tg +1) e D, —0278S,(ty +1) e D, - V,(tg +1)
- 16.1t> C 16l - 49¢% C49¢
98 Sf _So Vf - Vo Sf _So Vf B Vo
tr=t —_— tr =t + tr =tg +—— tr =
TR 219sf TR 300f TR 353f TR 9gif

99
ty =ty + 0.249\/§ ty =ty + 0.249\@ ty =ty + 0.45\@
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