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Preface 
 
The solutions to the fourth edition of Principles of Highway Engineering and Traffic Analysis 
were prepared with the Mathcad1 software program.  You will notice several notation conventions 
that you may not be familiar with if you are not a Mathcad user.  Most of these notation 
conventions are self-explanatory or easily understood.  The most common Mathcad specific 
notations in these solutions relate to the equals sign.  You will notice the equals sign being used in 
three different contexts, and Mathcad uses three different notations to distinguish between each of 
these contexts.  The differences between these equals sign notations are explained as follows. 
 

• The ‘:=’ (colon-equals) is an assignment operator, that is, the value of the variable or 
expression on the left side of ‘:=’is set equal to the value of the expression on the right 
side.  For example, in the statement, L := 1234, the variable ‘L’ is assigned (i.e., set equal 
to) the value of 1234.  Another example is x := y + z.  In this case, x is assigned the value 
of y + z. 
 

• The ‘==’ (bold equals) is used when the Mathcad function solver was used to find the value 
of a variable in the equation.  For example, in the equation 

, the == is used to tell Mathcad that the value of the 
expression on the left side needs to equal the value of the expression on the right side.  
Thus, the Mathcad solver can be employed to find a value for the variable ‘t’ that satisfies 
this relationship.  This particular example is from a problem where the function for arrivals 
at some time ‘t’ is set equal to the function for departures at some time ‘t’ to find the time 
to queue clearance. 
 

• The ‘=’ (standard equals) is used for a simple numeric evaluation.  For example, referring 
to the x := y + z assignment used previously, if the value of y was 10 [either by assignment 
(with :=), or the result of an equation solution (through the use of ==) and the value of z was 
15, then the expression ‘x =’ would yield 25.  Another example would be as follows:  s := 
1800/3600, with s = 0.5.  That is, ‘s’ was assigned the value of 1800 divided by 3600 
(using :=), which equals 0.5 (as given by using =). 

 
Another symbol you will see frequently is ‘→’.  In these solutions, it is used to perform an 
evaluation of an assignment expression in a single statement.  For example, in the following 

statement, , Q(t) is assigned the value of 
Arrivals(t) – Departures(t), and this evaluates to 2.2t – 0.10t2.  
 
 
Finally, to assist in quickly identifying the final answer, or answers, for what is being asked in the 
problem statement, yellow highlighting has been used (which will print as light gray). 
 
 
1 www.mathcad.com 
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Problem 2.24  Determine if the driver should appeal the ticket.

μ 0.6:= (for good, wet pavement, and slide value because of skidding)

γ b 1.04:= g 9.807:=

(given) 
V2 65

1000
3600
⋅:= V2 18.056=

ηb 0.95:= S 61:= frl 0.015:=

Solve for the initial velocity of the car using theoretical stopping distance

S
γ b V1

2 V2
2

−⎛
⎝

⎞
⎠⋅

2 g⋅ ηb μ⋅ frl+ 0.04−( )⋅
V1

2 S⋅ g⋅ ηb μ⋅ frl+ 0.04−( )⋅

γ b
V2

2
+:= (Eq. 2.43)

V1 30.871=

V1
3600
1000
⋅ 111.13=

km
h

No, the driver should not appeal the ticket as the initial velocity was higher than the speed limit, in
addition to the road being wet.
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