Lesson 4-1 Linear Functions and Properties MATH 161 THOMPSON

1) The slope of a vertical line is undefined; the slope of a horizontal line is 0

2) For the line 2x + 3y = 6, the x-intercepts is 3 and the y-intercept is 2

To find x-intercepts, sety =0 To find y-intercepts, set x=0
3) (a) Find the slope of the line and (b) interpret Ay
the slope. il

rise _ Y,—Yi1
run X2—X1

Slopeism =

Graph shifts up 2 and right 3 m =§ s

(b) For every 3-unit change in x, the change in y is 2 units

) (a) Find the slope of the line and (b) interpret Ay
the slope.

. rise -
Slope is m = — = 2241

run X2—X1 I'_.??JT\..\- LS
slope will be a negative when shifting down — ? {?N
: : 2 ]
Graph shifts down 2 and right 5 m = —k ]
-5
(b) For every 5-unit change in x, the change in y is -2 units

5) Plot the pair of points and determine the slope of the Ay
line containing them. Graph the line.

(=3,3); (3,1 _
What is the slope of the line containing the points 3]
(=3,3) and (3,1)7 Select the correct choice below and
fill in any answer boxes within your choice.

4 m =

The slope is Xo—Xq T R 1| T
(Type an integer or a simplified fraction.) o
The slope is undefined. |

S s To graph plot both points
m 3+3 6 3 grap



Graph the line containing the point P and having slope m.

6) P=(-3.-6:m=-3

Use the graphing tool to graph the line.

~ ] Clickto
~r enlarge
~ graph

Plot the point first then use slope
From (-3,-6) move down 3 and
right 1 and plot your second point
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i+

7) Match each slope in the first row with the graph displaying the line with that slope in the second row.
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Orag each graph above to the area that corresponds to the given slope. Items may only be used once.
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Forms for the Equation of a Line

Slope-Intercept

y=mx+b

m is the slope
b is the y-intercept

Point-Slope

s

y—h :m(:r:—xl)

m is the slope
(x,.3,) is a point on the line

Standard Form

ax+by=c

a is positive




8) A point on a line and its slope are given. Find the peoint-slope form of the equation of the line.

P=(1.2); m=6
Point-Slope Yy=—n= m(x—xl)
y—2=6(x-1)
9) Find an equation of the line L. Ay
5 L
L is parallel to y = 2x. 1
Parallel lines have the same slope m =2 N VS it
o — -5 i 3
y—-wmn= m(x—xl)
y+7=2(X+2) _-2__?]
y =2 F.
Find an equation of the line L. A
10) a y ! Yy =2u
L is perpendicular to y = 2x. 1
Perpendicular lines have the opposite slope ] x
. ) 1 | ! ! ! >
Change sign and take reciprocal m = —3 8 ] 8
Since we have a point we will use point-slope form (-3 -

y—-n= m(x_xl)

y+6=—%(x+3)

11) Find an equation for the line with the given properties. Express your answer using either the
general form or the slope-intarcept form of the equation of a line.

Slope = - 2; containing the point (3, - 1) y—»n-= m(x_xl)
Point slope form:y + 1 =-2(x— 3) in order to get slope-intercept we
distribute the solve fory
y+1=-2x+6 *gety by itself for slope-intercept form
y=-2x+5




Find an equation for the line with the given properties. Express your answer using either the
12) general form or the slope-intercept form of the equation of a line.

x-intercept =1, y-intarcept= - 1

Werite each intercept as a coordin 1,0) and (0,-1)

-1-0 -1
m = 01 = ) = 1 Using slope and y-intercept (from problem)
y=mx+b y=x-1

13) Find the equation of the line that contains the point { — 3, - 7) and has a slope that is undefined.

Express the equation using either the general form or the slope-intercept form of the equation of a
line.

Undefined slope is a vertical line where the line crosses x-axis X =

Slope of zero is a horizontal line where the line crosses the y-axis y=___

Undefined slope with point (-3,-7) we use the x value x = -3

) Find an equation for the line with the given properties. Express your answer using either the
general form or the slope-intercept form of the equation of a line.

Parallel to the line x — 5y = - 4; containing the point (0,
Solve the equation for y to determine the slope x — 5y = -4
-5y = -x ~4 then divide all by -5

Parallel lines have the same slope *we only need the slopefrom that equation

slope = % and y-intercept is 0 from the point

‘ Slope-Intercept y=mx+b ‘

Y =73

15) Find the equation of a line that is perpendicular to the line x = 2 and contains the point { -2, - 4).

Perpendicular lines have the opposite slope change sign and take reciprocal
since x = 2 gives an undefined slope the reciprocal will be a slope of 0 and y=
y=-4



16) Using the given equation,
(a) find the intercepts of its graph and
(b) graph the eguation.

-bx+d4y =48

x-intercept, sety=0 x=-8

y-intercept, setx=0 y=12

Plot -8 on x-axis and 12 on y-axis

Atruck rental company rents a moving truck for one day by charging $36 plus 50.05 per

17) mile. Write a linear equation that relates the cost C, in dollars, of renting the truck to the
number x of miles driven. What is the cost of renting the truck if the truck is driven 121
miles? 416 miles?

Type the linear equation that relates the cost C, in dollars, of renting the truck to the
number of x miles driven.

0.05 per mile is the slope and 36 is y-intercept

C = [.05x + 36

{Use integers or decimals for any numbers in the expression. Do not include the §
symbol in your answer.)

What is the cost of renting the truck if the truck is driven 121 miles?
C=5/42.05 C=0.05(121) + 36

What is the cost of renting the truck if the truck is driven 416 miles?

C =7%|56.80 C=0.05(416) + 36

18) The relationship between Celsius (°C) and Fahrenhait (°F) degrees of measuring
temperature is linear. Find a linear equation relating “C and °F if 0°C comresponds to
32°F and 30°C corresponds to 86°F. Use the equation to find the Celsius measure of

69°F.
_ 86-32 54 9
Two points are (0,32) and (30,86) m=——=—=-=
30—-0 30 5
y-—y=m(x—x)
Use the point (0,32) °F-32 =§ (°C-0) multiply left by reciprocal

g(°F —32) ="C *then solve for C

The temperature of 71'F written as degrees Celsius is g(71° -32)=21.7°C



19) Find the slope of the line joining the points (5.4) and (8,3).
3-4 -1 1

m = —
8-5 3 3

20) Forthe graph of the linear function f(x)=mx+b, mis the slope andbis _y-intercept

21) If the slope m of the graph of a linear function is positive the function is increasing over
its domain.

22) What is the only type of function that has a constant average rate of change?

Choose the correct answer below.

step function
v linear function
absolute valus function

quadratic function

23) Acar has 12 500 miles on its odometer. Say the car is driven an average of 40 miles per
day. Choose the model that expresses the number of miles N that will be on its
odometer after x days.

Choose the corract answer below.

¥ 1. Nix)=40x+12,500

24)

Alinear function is given. Complete parts (a)-(d). Ay
flx)=4x+3

(a) Determine the slope and y-intercept of the function.

The slope is E n
i Type an integer or a simplified fraction.) /Z
2

The y-intercept is .

w o

(Type an integer or a simplified fraction.) o &5 & 8 bV

Plot 3 on y-axis then use slope, up 4 right 1

Average rate of change is the slope: 4
Increasing (-oo,o°) bc it is always rising; doesn’t decrease or stay constant



25)

26)

Dietermine whether the given function is linear or ® y = (x|
nonlinear. If it is linear, determine the slope. 1 g
2 13
Check the slope on two sets of points 3 18
_ 8-13 _ -5 _ _ 1823 _ -5 _ 4 23
T o1-2 -1 - 3-4 -1 5 28
Is the function a linear function?
YES, same slopes. SLOPE is 5

27) Determine whether the given function is linear or x  y="fx)

nonlinear. Ifitis linear, determine the slope. 2 — 132

-1 -7

0 -5

1 -4

2 -6

Alinear function is given. Complete parts (a)-(d).

f(x)= -2x+8

ia) Determine the slope and y-intercapt of the function.

The slope is

(Type an integer or a simplified fraction.)

The y-intercept is .

(Type an integer or a simplified fraction.)

ib) Use the slope and y-intercept to graph the linear function.

Use the graphing tool to graph the function. Use the slope and

v-intercent when drawina the line.

-

Plot 8 on y-axis then use slope, down 2 right 1
Average rate of change is the slope: 4

Decreasing (-o2,2°) bc it is always dropping; doesn’t increase or stay constant

Is the function a linear function?

Yes

¥ No

i
e

i
o

'
]
fa

Bl

?:l 1

Select the correct choice below and fill in any answer boxes within your choice.

The slope of the function is

v The function is not linear.
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]
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28)  In parts (a)-{f), use the given figure. f(x) =yvalue 4y

) Solve f{x)=6. Findxwherey=6 x=6

) Solve f(x)= 1 3. Findx wherey =13 x=20
c) Solve fix)=0. rindxwherey=0 x=-6

)

)

Solve ﬂ:K} 6. Find x where y>6  (6,)

ﬂ' Solve 0 < ﬁ:: ]' < 13 Find x where O<y <13 (-6,20)

28) In parts (a) and (b), use the given figure.

<

(@) Solve the equation: f(x)=g(x). x value where they cross x =-1

(b) Solve the inequality f{x)> g(x). where f(x) is above g(x) {left}

using the x values always (-cc, -1)

A

hy a




30)

a) Solve f(x) = g(x)
b) Solve g(x) < f(x) < h(x)

Solve f(x) = g(x) means find the x value where they intersect

X=-6

Solve g(x) < f(x) < h(x) means find the interval where f(x) is
between g(x) and h(x) including the left not the right

-6,5 *Use only x values for intervals



