YELLOW LIGHT PROBLEM SOLUTION:

BRAKING distance to be farther away to safely brake

a

D, =V, Ty+- 0.
24

B
D, + D,
ACCELERATING the distance to be safely away or closer is
Dfor Vi = (Vy, = A(T, =T} )) never reach speed limit) (ACADEMIC)
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2)for (VSL - A(T v — Ty ))s Vi = Vg, (reacting, accelerating up to speed limit, at speed limit)
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----------------------------------------------------------------------------------- (HONORS ONLY)--cneemmmmeev
3)for Vi=V Da = (V, TR + (VZ(TY - TR) ‘D] - DCL) ( already over speed limit)
D+ +Dy -D,-D,,

Brake /

Distance
Away Da

Velocity Vi (VSL - A(T —y )) Va



D=ViT+%AT2 V, =V, + AT A=—

V.+V
V:=V?+24D =MT

YELLOW LIGHT BRAKING CASE:

)

» = distance traveled while braking

-3

= Reaction time in sec (measured)

= distance traveled in reaction time in m

=~

= Initial velocityin m/s, D, =distance awayin m << - - - your two variables
=D,

-

Ay is your braking acceleration (a negative number) of car in m/s* gotten by using
V; =V?+2A4D . Braking is usually given as 60mph-0 or 40mph-0 in distance to stop in feet.

(v, *.44704) ]

2(Dy *.3048)

If there is no reaction time then the distance to brake to a stop uses Vf =V +24D,

So A, =—(

24,

is D,=zD, so D, = —(ﬁ)

D, = _( @) so distance to be farther away to safely brake

24,

If you figure in reaction time, then the distance traveled is the distance you go in that reaction
time (at a constant speed) plus the distance you go while braking to a stop.

o)

D, =V, T, so D, 2D, +D, so D, =
24,

distance to be farther away to safely brake




U V.-V,
D =ViT +—AT V,=V.+ AT A=
2 ‘ T
=@T V:=V?+24D
YELLOW LIGHT ACCELERATING CASE
T, = Time of yellow light (measured)
D, = distance traveled in time of yellow light in m
T, = Reaction time in sec (measured)
D, = distance traveled in reaction time in m
V. = Initial velocity
T,.. = time while accelerating to speed limit
D ,. = distance travelled while accelerating to speed limit
T, = Time spent at speed limit
D, = distance traveled while at speed limit
V,, = Speed limit in m/s (measured)
T, = time left over in sec
V. = Initial velocityin m, D, =distance awayin m << - - - your two variables
D,=<D,-D,-D,
D, = distance across intersection in m (measured)

D, = carlength in m (measured)
60mph *.44704

A = acceleration of car in m/s> gotten by A = where T 4, 1 known in sec.

0-60mph

YELLOW LIGHT ACCELERATING CASE

If no reaction time or no speed limit, then the distance traveled in the time of the yellow light
is simply:

D, =ViT, + % A TY2 so then the distance to be safely away or closer is
D, =D,+D,+D, so D, <(D,-D, -D,,)or

D, <ViT, +%ATY2 -D,-D,



YELLOW LIGHT ACCELERATING CASE
If you figure in reaction time, then the distance traveled in the time of the yellow light is the
distance you go in that reaction time (at a constant speed) plus the distance you go while
accelerating in the time left. 7,.. =7, = timeleftoverinsec =7, - T,

DR=Vi TR

1
D o =ViT, +EATL2

} 1
D e =Vi(Ty _TR)+EA(TY _TR)2
SO D, =D, + D,

D, =V, TR+Vi(TY—TR)+%A(TY—TR)2 =ViTY+%A(TY—TR)2

D, = (DY -D,-D, )so then the distance to be safely away or closer is
1
D, <|ViT, +5A(TY -T,)’' -D,-D,

(ACADEMIC----)
This is also true if you figure in the speed limit if your car is traveling too slow or doesn’t have
enough acceleration to accelerate up to the speed limit in the time leftover from the yellow light.

If your car is going faster than that, then it goes up to the speed limit and then have to stay at
that speed.
That critical velocity of Vi is (using V, =V, + AT with V, and T, ) is Vi < (VSL —A(T v =Ty ))

When the car’s initial speed is at or above the speed limit, (Vi = V§, )it simply stays the same
speed for the entire time of the yellow light so that the distance is
D, =V, T,
and D, <(D, -D, -D,,)
so then the distance to be safely away or closer is D, < (Vi T,-D,-D, )

Technically, the car is already illegal anyway (over the speed limit), so it wouldn’t
make sense to have it drop down to the speed limit as it goes through the yellow light.



YELLOW LIGHT ACCELERATING CASE

If the car’s initial speed is over the critical velocity (Vi = (VSL - A(T v =Ty ))),but less than the
speed limit (Vi = Vg, , )it will be three parts, the distance you go in your reaction time at a

constant speed, plus the distance while accelerating up to the speed limit, plus the distance you
go while at the speed limit in the time you have left. D, = D, + D, + Dy,

-The distance in reaction time: D, =V, T,

1

-The distance while accelerating from Vito Vy, using V7 =V* +24D
| ZS T
DACC — ( SL2A z )
or solving for the time it takes to accelerate to the speed limit. Using V, =V, + AT,
Ve =V:)
T = SLT

. 1 o
using D =ViT + EATZ , and substituting for 7',

2
D, = Vi(@) + lA(@) which simplifies to:

2
DACC _ (VSZL ~ sz)
24
-The distance the car goes at the speed limit is the velocity at the speed limit times the time left.
Dy =Vy Ty

The time left is the time of the yellow light minus the reaction time minus the time spent
accelerating up to the speed limit. 7, =7, =T, =T, -T =

TL =Ty _TR_((VSL;V; ))

A

To get the total distance in this case: when the car’s initial speed is over that amount
(Vi = (VSL - A(T v =Ty ))),but less than the speed limit (Vi < Vg, )

DY = DR +DACC +DSL >

DY =(Vl TR)+ (M)"'[VSL(TY _TR _((VSL;VI‘ ))]J

So D, =Vy Ty, = VSL(TY r _((VSL -V ))]

24

D, = (DY -D, - DCL) so then the distance to be safely away or closer is

Da 5(Vz TR )+(M)+[VSL(TY _TR '(%L—JI))JJ_DI _DCL

24 A
simplified a bit:

D, S((‘V#)JrVi((VsL +ATR))_(Z_i2;)+VSL(TY _TR)_DI —Da]

24 24
for (VSL —A(TY -T, ))s Vis Vg
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