Key Ideas

@ You can analyse absolute value functions in severa] ways: :
= graphically, by sketching and identifying the characteristics of the
.graph,including the x-intercepts and the y-intercept, the minimum ' '
values, the domain, and the range

= algebraically, by rewriting the function as a piecewise function

= In general, you can express the absolute value function ¥ = |f(x)
as the piecewise function -

. {f[XJ. iff[l'] =0 o - I| ‘[
=1, if £ < 0 ,

® The domain of an absolute value function ¥ = |f(x)| is the same as the |
domain of the function y = f(x). |

@ The range of an absolute value function ¥ = |f(x)| depends on the range
of the function y = f{x). For the absolute value of a linear or quadratic _
function, the range will generally, but not always, be { 7| ¥=0,y€eR}
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Check Your Understanding

Practise 2. The point (~5, —8) is on the graph of
1. Given the table of'values for y = f(x), ' ¥ = f(x). Identify the corresponding

| create a table of values for y = If(x)]. point on the graph of y = [F(x)]. 1
. a) x| y=t { . . "3, The graph of y = f(x) has an x-intercept ! 1 :
I T of 3 and a y-intercept of —4.. What are the i
S e T . x-intercept and the y-intercept of the graph ‘ i
-l - | of y = |f(x)|? . ‘
— o m—— 4. The graph of y = f(x) has x-intercepts of .

T T —2and 7, and a y—intercept of ——g-. State i

b) x| y=i1x|

the x-intercepts and the y-intercept of the
graph of y = |f(x)].
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5. Copy thé graph of y = f(x). On the same set

of axes, sketch the graph of y = |f(x)].
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6. Sketch the graph: of each absolute value
function. State the intercepts and the
domain and range.

a) y = |2x — 6|

b) y = |x + 5]

¢) (0 = |-3x — 6|
d) g(x) = |-x—-3|
e) y= ‘%X - 2|

f) h(x) - ‘%X + 3\'
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7. Copy the graph of y = f(x). On the same set

of axes, sketch the graph of y = |f(x]|.
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. Sketch the graph of each function. State
the intercepts and the domain and range.

a) y = |x* — 4]

b) y = |x*+ 5x + 6|

0 flx) =[-2x* - 3x + 2]
e) glx) = |(x — 3)* + 1|

f) h(x) = |-3(x + 2)* — 4]
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9. Write the piecewise function that ; 11'..Express each function as a piecewise
: represents each graph. ' function.
a) | __i;_.\JlW | /J] r| i' : ‘a) y=|x—4f
| TN i b) y = [3x + 5|
| - |’|ﬂ/=| x4z || Dy=l-x+1
—2 |0 2 t |6 [ X toe
HEZRN [ | }
| , Apply . .
b) | _\{,I___ w;’yerH I 12. Consider ‘ghe_ function g(x) = |6 — 2x].
A 5/ ] a) Create a table of values for the function |:
L \\ 4 using values of —1, 0, 2, 3, and 5 for x.
| TN b) Sketch the graph. ‘
S [| \// ! ! T ¢) Determine the domain and range ]
‘| J4l Blol [2 14 1% for g(x). ' !
L] r L . '" d) Write the function in piecewise
A [T T[4 ; notation.
N E =] /q . b 2l o
AN 2 g 13. Consider the function g(x) = [x* — 2x — 8.
<j s > a) What are the y-intercept and x-intercepts |
T ;2 [0‘, e+ [ : ’ of the graph of the function? ol S \ 111
10. What piecewise function could you use b) Graph the function. i ;[ '
to represent each graph of an absolute- . ' €) What are the domain and range of g(x)? _ | [ f
value function? _ d) Express the function as a piecewise | -il-
a) AT A TTTA ] -+ function. Sl
AN T . i oy i
1\ 4 711 14. Conmdgr the fllI}'CtIOH glx) =|3x2 — ax — 4]. |[ ot
I : : N I
A /.r R ) What are the intercepts of the graph ||f' 1
v N b) Graph the function. I }
=7 N | 5 > I
_i |2 ! -D\, 1 ? | 3 j €) What are the domain and range of g(x)? .'rI |
: b) VAT ' [T 1% d) What is the piecewise notation form of | ‘
: : . 10 \\_ ||y=|g~—15]‘ —0.25| F/ " the function? i
T 'I" ; TN | /" 15. Raza and Michael are discussing the
. Y ' / + functions p(x) = 2x2 — 9x + 10 and
¥ \ i/ , q(x) = |2x* — 9x + 10|. Raza says that
FR N+ T 7 ' the two functions have identical graphs.
o] 2 _‘f ‘ Michael says that the absolute value I .I
_ IR NN | changes the graph so that g(x) has a iy
2= O[T T AL T TT] 7 different range and a different graph from il
o= ] \ 1 ] P(x). Who is correct? Explain your answer. i
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19.

.a) 7 b) -5
. Examples:

a) |2.1 — (—6.7)] = 8.8
¢ |2.1—(-3.4)] =55
.a) 10 b) —2.8 ¢ 5.25 d) 9 e) 17

10.
. a) $369.37 -

12.
13.
14.
15.
16.
17.

18

; 20.
1 21.
i
i

22.

23.

¢) 10 d) 13

b) [5.8 — (—3.4)] =9.2
d) |—6.7 — 5:8| = 12.5

.'Examples: :
a) [3-8/=5 b)[-8~12]=20
¢ |9-2/=7 d) 15— (-7)| =22
e) |a—b| f) |m—n|

|7 = (11} + |-9 = 7; 34 °C

. Example:

|24 — O] + |24 — 10| + |24 — 17| + |24 — 30| +
|24 — 42| + |24 — 55| + |24 — 72|; 148 km
1743 miles

b) The net change is the change from the
beginning point to the end point. The
total change is all the changes in between

added up. _
a) 7.5 b) 90 ¢) 0.875
4900 m or 4.9 km :
a) 1649 ft b) 2325 ft
$0.36- . .
a) 6 km b) 9km

a) The students get the same result of 90.66.

b) It does not matter the order in which you
square something and take the absolute
value of it.

¢) Yes, because the result of squarmg anumber is

the same whether it was positive or negative.
a) Michel looks at both cases; the argument is
either positive or negative.

- x—7ifx=7
g .IHX—7I={7—X'ifX<7
’ 2x—1ifX2%
ii) |2x— 1| = . 1
1-2xifx< =
2
e 3—xifx<3
L) 3 —x| = ’ -
| x| {X—3,ifX>3
iv) x2 + 4

Example: Changing +5 to —5 is incorrect.

Example: Change the sign so that it is positive:

83 mm

Example: when you want just the speed of

something and not the velocity l

Example: signed because you want positive for

up, negative for down, and Zero for the top

a) 176 cm

b) 4;5;2;1;4;8;1;1; 2; 28 is the sum

) 3.11

d) It means that most of the players are w1th1n
3.11 cm of the mean.
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24.

25.

a) i)x=1,x= -3
ii) x = 1, x = —5; you can verify by trying
them in the equation.
b) It has do zeros. This method can only be
used for functions that have zeros.
Example: Squaring a number makes it positive,

while the square root returns only the positive root.
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. x-intercepts:

u & wWwnN

Al x [y=ia|® | x| y=il
—2 3 | ~2 .0
-1 1 | -1 2
0 1 0 2
1 3 1 0
2 5 2 4
. (=5, 8) '

. x-intercept: 3; y-intercept: 4

—2, 7; y-intercept: %
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a) x-intercept: 3; y-intercept: 6;
domain: {x | x € R}; range: (y| y = 0,y € R}
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.b) x—inlercept:'—'5; y-intercept: 5; A by 'T Ly:k [ #_g [
domain: {x | x € R}; range: {y | y > 0, y € R} _"_(7_“ N
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¢) x-intercept: —2; y-intercept: 6; 9 Yelftdl | VA iy
domain: (x | x € R}; range: {y | y=0,y€cR) \ ; 4, —]
T, _\ 4
| I [ N4 \l/ \ff
\ /o] | ] =8| -6 \Ja[ J2fo] | 2%
\I7 N/l
< 5 \ /
61 4 [ 270 [% Y fiX) 4
A0 = 143k 48] v | . ' 1A I, 4
d) x-intercept: —3; y-intercept: & 8. a) x-intercepts: —2, 2; y-intercept: 4;
domain: {x'| x € R}; range: {y | y> 0, ¥ € R} domain: {x | x € R); range: {y | y > 0, y€R}
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e) x-intercept: 4; y-intercept: 2; b) x-intercepts: —3,.—2; y-intercept: 6;
domain: {x | x € R}; range: {y | y > 0, y € R} domain: {x | x € R}; range: [y| y > 0, yER}
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‘ f) x-intercept: —9; Jintercept: 3; y}:ﬁiﬁﬁsfﬂzﬁ;[ Dv 2
domain {x| x € R}; range {y | y=0,y€R) ' )
T TROGA ] _ €) x-intercepts: —2, 0.5; y-intercept: 2;
hik) L[l B 4 - domain: {x | x € R); range: {y | y > 0, y € R}
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