Ki nemati cs of Tail gating
Student Activity Guide

I ntroduction: You're in a hurry, traffic is heavy. How nuch space should
you | eave between you and the car ahead? How safe are you as a driver?

Activity One - Traffic Safety and Tail gating

Your teacher will divide you into groups. Discuss the follow ng
guestions wthin your group.

Question 1.1: What is the rule for safe follow ng di stance between cars?

Question 1.2: |Is this a constant or a ratio? Explain your reasoning.

Question 1.3: Wy do you think the rule is stated this way?

Usi ng appropriate and available reference materials, research the follow ng.
Be sure to keep an accurate bibliography of your references.

Question 1.4: \at percentage of traffic accidents are rear-end
col I'i sions?

Question 1.5: Find the stopping distance or deceleration rate of at |east
3 nodel s of autonobiles. Stopping distances will be referenced to a
particular velocity - be sure to include both numbers.

Question 1.6: Under what conditions are these tests conducted?



Activity Two - Reaction Tinme

In this activity, you will use a sinple procedure to deternine your
reaction tinme. You will need to work with a partner.

Procedur e:

Have your partner hold his/her thunb and first finger about a 1/2 inch
apart. Hold a ruler so that the O mark is just above your partners fingers.
You will release the ruler and your partner will close their fingers to catch
it. Measure the point at which their fingers close on the ruler. Record this
val ue. Repeat 4 nore tines and average the distances. Be sure to record all
t hese val ues. Then switch roles with your partner and record your val ues.
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Question 2.1: Now using the equations for free fall, determ ne your
reaction time and the reaction tine of your partner. Record those here:

Question 2.2: Share your values with the class and record the class average
and the range of values recorded in the class.

Question 2.3: Do you think your reaction tinme would be slower or faster
when novi ng your foot? Wy?



Question 2.4: How about noving the foot fromthe accelerator to the brake?
Wy ?

Question 2.5: Besides the driver’'s reaction tine, what other factors night
af fect the distance required to stop a car? Especially note those conditions
which mght alter the deceleration data provided by the car nanufacturer’s
that you obtained in Activity One.



Activity Three - A Tailgate Problem

In this activity, you will review the equations for notion which you
have studi ed previously and apply themto a sinple tailgating problem

Question 3.1: Fromnenory, your textbook or notes, recall and record bel ow
t he basi c equations of notion.

Question 3.2: Using the equations above and any necessary unit conversions,
fill in the table below for the nbodels of cars you researched in Activity One.
Show any work in the space bel ow t he table.

Values calculated Stopping Distance Deceleration
Make of car from velocity of (feet) (meters) (ft/sec™2) (m/sec™2)
1:
2:
3:
4.

Quesi on 3.3: A particular nmake of car has a deceleration of 9.0 nms? as
reported in the literature. Two cars, both of this make, are both traveling
down a hi ghway at 60 nph. The front car slanms on its brakes. Using the
average class reaction tine you determined in Activity Two, determ ne the

m ni mum di stance that the second shoul d have been behind the first, in order
to avoid a rear-end collision. Show your work in the space bel ow.



Question 3.4: Vehicle car lengths vary, but an average | ength would be
about 16 ft. Translate the distance above into the nunber of car |engths that
shoul d have been between the cars.



Activity Four - The Tail gate G aph

Before actually using the tailgate nodel, you will interpret a copy of

t he graph. Then when you use the nodel, you will be able to interpret your
results quickly.

For the graph below, both drivers were traveling at 45 nph and both had a
decel eration rate of 28 ft/sec?.
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Refer to the graph to answer the follow ng questions:

Question 4.1: Wiy is the y-intercept for the distance of the front car
| arger than that of the back car?

Question 4.2: Wiy are the velocity graphs flat at the begi nni ng?



Question 4.3: At what tine does the front driver apply the brakes? Wat is
your evi dence?

Question 4.4: Wy do the velocity graphs have a downward slope in the
second part of the graph?

Question 4.5: Wy do the distance graphs curve and then go flat?

Question 4.6: Do these cars collide? What is your evidence?



Activity Five - Tail gate Model:
Car Length vs. Velocity

In this activity you will use a STELLA nodel to investigate the
rel ati onshi p between velocity and the nunber of car |engths between vehicles
that permts safe driving.

Your teacher will assign you to one of 11 groups. Together the class
shoul d choose one reaction tinme and one deceleration rate to use so that class
data can be conpared.

Use the nodel to determ ne the maxi mum velocity which two cars can
travel at for your assigned car length. For sinplicity, both cars should be
traveling at the sane velocity. Record your value in the table below and fill
inthe rest of the table with data supplied by other groups in the class.

Reaction time: Decel erati on Val ue:

Max. Velocity (mph) Actual Max. Velocity (mph)| Separation Dist. (Car lengths)

25

30

35

40

45

50

55

60

65

70

75
Now graph the car length vs. maxi num safe velocity

Question 5.1: What relationship appears to exi st between car |ength and
maxi mum safe vel ocity?



Question 5.2: Does the rule you described in Activity One hol d?

Question 5.3: What linitations were set in this experinent?

Question 5.4: For each of the factors nentioned in question 3, suggest how
variations in that factor may inprove the follow ng distance or nmake it worse.

Question 5.5: In an actual driving situation, which of these factors are
you aware of ?



Activity Six - Tail gate Model:
Wor st Case Scenari o

In this activity you will use a STELLA nodel to investigate factors
which affect tailgating safety. |In particular, you will be |ooking for the
wor st conbi nati ons of factors and determ ning the best car length to velocity
ratio in these cases.

Look back at your answers to question 4.4 in Activity Four

Question 6.1: What was varied and what stayed the same?

Question 6.2: Wuat other factors in the nodel could be varied?

There are thousands of possible conbinations in this nodel. 1In an organized
and reasonabl e manner, suggest in witing how the class m ght investigate the
other factors (relative car velocities, decelerations and reaction tines) to
determ ne the safest follow ng distance in worse conbi nati ons of conditions
and still avoid collisions.

Use the nmodel to performthe variations assigned to you. Be sure to
keep accurate records of your results.

After the class has finished, report your data to the class. As a class

organi ze and sunmarize this data by using spreadsheets or graphs. Record the
summary bel ow.
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Question 6.3: How do these results conpare to the rul e?

Question 6.4: Wuat factors which were not included in the nodel could
af fect your results? How nmight they affect then?

Question 6.5: Considering your results and these additional factors, would
you change the rule and how?
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Activity Seven - Tailgating: Safety First!!

In this activity you will work with a group of students to design a
public safety announcenment (PSA) about the dangers of tailgating. You should
use any data you acquired in this unit to date as well as additiona
resources. You nmay use any nethod (poster, overhead, video, audio or
hyper nedi a) to present your PSA

You and your group are junior nenbers of an advertising firm You have
a chance to get the advertising contract with the State Departnent of
Transportation and that could nean pronotions for all of you. First, you nust
prepare a sanple PSA, no longer than 1 nin in length, which pronpotes traffic
safety by focusing on the dangers of tailgating. You are conpeting with other
advertising firns and all groups will present their ads on the sanme day. A
deci si on about the awardi ng of the contract will be nade at the end of the
presentations.
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