1.3 Linear Functions and Models

Definition — A linear function is one that can be written in the form f(x) =mx+bor y=mx+b

where m and b are fixed numbers.

Role of m: If y = mx + b, then y changes by m units for every 1 unit change in x. A change of Ax

units in x results in a change of Ay =mAx unitsiny. Thus
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Role of b: Numerically, when x =0, y = b . This naturally leads to the graphical role which is that

(O,b) is the y-intercept of the graph of y =mx +5b.

Example: Decide which of the given functions are linear. Use your knowledge of slope and y-intercept to

write the equation of each linear function.

X -2 -1 0 1 2 3 4
f(x) 1 4 7 10 13 16 19
g(x) 8 3 -2 -7 -12 -17 -22
h(x) 6 10 14
ix) 9 4 0 3
_}—kis wll be c\)s cwssed A A&'Lo.\l in  class.
Examples: Find the slope, if defined.
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Examples: Calculate the slope, if defined.
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Examples: Find a linear equation whose graph is the straight line with the given properties.
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4. You try it: Through (1,—4) and (2,5)

Example: The Ride-Em Bicycles factory can produce 100 bicycles in a day at a total cost of $11,400 and it
can produce 140 bicycles in a day at a total cost of $12,200. What are the company’s daily fixed costs,

and what is the marginal cost per bicycle?
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Example:@(ou can sell 60 pet chias per week if they are marked at $1 each, but only 20 each week if they de "‘a"‘!
are marked at $2/chia§(our chia supplier is prepared to sell you 15 chias per week if they are marked at
S1/chia, and 95 each week if they are marked at $2/chia.) 5'-’” (N

a) Write down the associated linear demand and supply functions in the formg=mp +b .
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b) At what price should the chias be marked so that there is neither a surplus nor a shortage of
chias?
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Linear Change over Time — If a quantity g is a linear function of time t, g = mt + b, then the slope m

measures the rate of change of g, and b is the quantity at time t=0, the initial quantity. If g represents
the position of a moving object, then the rate of change is also called the velocity.



