Transforming and Analyzing Linear Functions

For questions 1-8, describe the transformation of the
linear parent function, f(x) = x, that will result in the
graph of the linear function given.

2. g(x)=-2(x)+5
ANSWER:
a is negative, so the graph is reflected over the x-axis

|2| > 1, so the graph is vertically stretched by a
factor of 2

d =5, so the graph will translate 5 units up

4, g(x)=(—%x+3)+7
ANSWER:
1
glX) = (- 2x = (3)) +7
b is negative, so the graph is reflected over the y-axis

b=- %, so the graph is horizontally stretched by a

factor of% =2
2

¢ = -3, so the graph will translate I%I =6 to the left

2

d =7, so the graph will translate 7 units up

6. g(x) = §(6x +1)-3
ANSWER:
2
g(x) = =(6x— (-1)) - 3
a= %; 0< % <1, so the graph is vertically compressed
by a factor ofg

b =6, so the graph is horizontally compressed by a

factor of — = =
l6] 6
¢ =-1, so the graph will translate |%| = % to the left

d = -3, so the graph will translate 3 units down

8. g(x)=-(-8x+9)-6

ANSWER:

g(x) -(-8x—(-9)) -6

a is negative, so the graph is reflected over the x-axis
b is negative, so the graph is reflected over the y-axis

b = -8, so the graph is horizontally compressed by a
1 1

factor of =
-8 8

. -9, 9
c =-9, so the graph will translate I?I =5to the left

d = -6, so the graph will translate 6 units down

For questions 9-12, identify the domain, range, x-
intercept, and y-intercept of the linear function
described by the equation and the graph. Write the
domain and range as inequalities.

fix)=-{x-6)-7

SOLUTION:

Since this is a linear function, the domain and range
are both all real numbers.

a=-§,b=1,c=6,andd=-7

_ —le6+7 _
The x-intercept is (azbd, 0); (35 = 0) = ( 241'7, 0)=

3

(55, 0) = (-15, 0)

3
The y-intercept is (0, -ac + d); (0, -( _?1) *x6—7)

=(0,2-7)=(0,-5)



ANSWER:

Domain: -00 < x < 00
Range: -0 <y <o
x-intercept: (-15, 0)

y-intercept: (0, -5)

12.

" T . :
fix)=g(-5x+10)+ 6

SOLUTION:

Since this is a linear function, the domain and range
are both all real numbers.

a=§,b=—5,c=—10,andd=6

1
. . ac—d . g*(-10)-6 = _2-g _
The x-intercept is (—, 0); ( T 0)=(—~0)=

(5,0)=(8,0)

The y-intercept is (0, -ac + d); (O, - % *—10 4+ 6)
=(0,2+6)=(0, 8)

ANSWER:

Domain: -co < x < o0

Range: -0 <y <o

x-intercept: (8, 0)

y-intercept: (0, 8)

For questions 13-16, identify the domain, range, x-
intercept, and y-intercept of the linear function
described by the equation and the graph. Write the
domain and range in set builder notation.

16.

SOLUTION:

Since this is a linear function, the domain and range
are both all real numbers.

a=-1,b=3,c=5,andd=-1

—1*x5+1 —5+1
—1x3 ' 0) - ( —3

The x-intercept is (a;d, 0); (

(. 0=(0)

,0) =

The y-intercept is (0, -ac + d); (0, -(-1)*5-1)
=(0,5-1)=(0, 4)

ANSWER:

Domain: {x|x € R}

Range: {y|y € R}

x-intercept: (g, 0)

y-intercept: (0, 4)

fix)=3(3x+6)—4

r |
LEY I_!_l-l;| 4




SOLUTION:

Since this is a linear function, the domain and range

are both all real numbers.

a:E,b=l,c:—6,andd:-4
3 3

— 2, —6)+4 —
The x-intercept is (azbd, 0); (2 (g 1) , 0) = ( 42+4, 0)
33 9

(% 0) = (0,0)

5
The y-intercept is (0, -ac + d); (O, —%*—6 —4)
=(0,4-4)=(0,0)

ANSWER:

Domain: {x|x € R}

Range: {y|y € R}

x-intercept: (0, 0)

y-intercept: (0, 0)

For questions 17-20, identify the domain, range, x-
intercept, and y-intercept of the linear function
described by the equation and the graph. Write the
domain and range as intervals.

18.
flxh =5{-6x=3)

x fi)

=i 10.5

-2 4.5
-4.5

3 =10.5

S =16.5

SOLUTION:

Since this is a linear function, the domain and range

are both all real numbers.

a:%,b:—s,c:3,andd:0

3

1
— —%3 = _
The x-intercept is (%bd, 0); (12—_6, 0)=(-%,0)= (71’ 0)
2

-3’
- (-0.5, 0)

The y-intercept is (0, -ac + d); (O, - %*3)
=(0,2) = (0,-1.5)

ANSWER:

Domain: (-c0, o)

Range: (-0, o0)

x-intercept: (-.5, 0)

y-intercept: (0, -1.5)

fix) = (- 9) = 5
x fix)
=12 =3
=5 =25
=3 =2.25
3 =1.75
B 21,25

SOLUTION:

Since this is a linear function, the domain and range
are both all real numbers.

a=—l,b=—l,c:9,andd:—5
3 4

1
. . -d —3*9+5 —-3+5
The x-intercept is (azb , 0); (Z—=,0) = ( 31+ , 0) =
3 4 12

(+,0) = (24, 0)

12
The y-intercept is (0, -ac + d); (O, -(_?1)*9 -5)
=(0,3-5)=(0,-2)

ANSWER:

Domain: (-oo, o)

Range: (-0, o0)

x-intercept: (24, 0)

y-intercept: (0, -2)



