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Question 1

In 2005, 82% of U.S. drivers wore seatbelts. This is up from 2000, when 71% of drivers wore seatbelts.
a) Find two ordered pairs of the form (year, percentage) for this situation. Use years since 2000.
Solution:
      Let 5 represent 2005 and 0 represent 2000

      The two ordered pairs are (5,82) and (0,71).

b) Find the slope of the line between the two points from (a). What does the slope mean in this situation?
Solution:
Let y be the number of drivers wearing seat belts in year x where x=0 represents the year 2000. There are two points relating to year and percent.
Let’s take (0,71) to be (x1,y1) and (5,82) to be (x2,y2) then 

Slope=(y2-y1)/(x2-x1) 

Slope=(82-71)/(5-0) =11/5

Slope=2.2

This means that there is 2.2 increase in number of drivers as years increase.
c) Find a linear equation that represents this situation. Write in slope/intercept form.
Solution:

Intercept=f(0)=71

Equation is y=2.2x+71
d) Use the equation from (c) to predict the percentage of U.S. drivers that were wearing seatbelts in 2005.
Solution:

Intercept=f(5)

y=(2.2*5)+71

y=11+71

y=82%
e) Use the equation from (c) to predict the percentage of U.S. drivers that will be wearing seatbelts in 2015. What do you think of your solution?
Solution:

Intercept=f(15)

y=(2.2*15)+71=33+71
y=104%
Question Two

You pull the plug from the bathtub. After 40 seconds, there are 13 gallons of water left in the tub. After a minute, there are 10 gallons of water left in the tub.
a) Which is more appropriate for two ordered pairs representing this situation: (time, gallons) or (gallons, time)? Why?
Solution:

The most appropriate ordered pair is (time, gallons) since time is the explanatory (independent) variable in this case since the gallons of water varies linearly with the time.
b) Write the two ordered pairs using the format you chose in part (a).

              The two ordered pairs are (40, 13) and (60, 10).

c) Find the equation of the line through the points you determined in part (b). Write in slope/intercept form.
Solution:

Let y be the gallons of water left in the tub after time x where x=0 represents 40 seconds. Let’s take (40,13) to represent (x1,y1) and (60,10) to represent (x2,y2) 

Slope=(y2-y1)/(x2-x1)

Slope=(10-13)/(60-40)=-3/20
y=mx+c if 13=(-3/20*40)+c 13=-6+c
c=13+6=19

d) The linear equation is y=-3/20x+19

e) Explain in your own words what both the slope and the y Â¬â€ “intercept mean in this situation.

The slope means that there is a 3/20 decrease in the gallons of water as time increases and y intercept means that there were 19 gallons of water before you start to drain.
f) How many gallons are left after 30 seconds? 3 minutes? Are the answers reasonable?

Intercept=f (30)

y = (-3/20*30) +19=14.5 
y =14.5 gallons of water

After 3 minutes

y = (-3/20*180)+19=-8
y=-8 gallons of water

The answer for 30 seconds is reasonable whereas that of 3 minutes is not reasonable since we cannot have negative gallons of water. 
g) At what time will there be only 7 gallons left?

y = (-3/20)x+19

y=7

7=-3/20x+19

(7-19)=-(3/20)x

(-12)*(-20)=3x
X=240/3

X=80 seconds or 1 minute and 20 seconds
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