Unit 3 Radical and Absolute Value
Functions

Working with Radicals:

Radicals include square roots, cube roots, 4" roots, etc.

G“.l'-f’* ‘indox € Vv’*
%’ —> square — root r
3 - cube—root indeXradicand q
{‘/_ — fourth—root T
if — 5th—root rud'md
Like Radicals:
Radicals with the same radicand and index are called like
radicals. v"" .p'%‘
P O
Ex) Like Radicals Unlike Radicals
Sﬁ and —ﬁ 2\/5 and 2\/§

%»\3/5x2 and /5x° ®sa and Psa

Like radicals can be combined together the same way like terms
are combined together.

EX) 3vV5-12/5+7 +6+4/7



Reducing Radicals:

When we simplify radicals we make an entire radical into a
mixed radical.

Ex) Simplify the following radicals.

J60 J180 J162 3120

48y° Jc? 3320x*y?

Creating Entire Radical:

When going from a mixed radical to an entire radical you just do
the opposite.

Ex) Express the following as an entire radical

315 5,10 6312 5b3/ab?



Multiplying Radicals:

To multiply radicals with the same index together, simply
multiply the coefficients together then multiply the radicands
together. (Your final answer should be in reduced form.)

Ex) Multiply the following.

9\/§x4\/7 2\/§><5\/6 2\/5_X><3\/§><\/67

Ex) Simplify the following radicals.

J50 +34/2 /27 +3\5-/80 - 212
Jac —4ac
Now Try

Page 278 #2,3,5,8,9
10, 13, 15, 19, 21




Multiplying Radicals (Continued):

Remember to reduce radicals when possible after multiplying.

EX) SimpliWowing.

a) 7«/5(5»\/5—6\/5) b) (8@@)
(IS DR < (prmXaisimis)-os)-ong

- 4247
I T el e

55 - 1203) —| 3505 ~y)] = TG« 8385 - A0V
032w (3/aw + 7328 =120+ WAl5 - 5 -30W0
2 W( W+ ) '3 “{_ﬂ— T

= 42410 45|

Ex) The area of the square shown below is 32 cm?.

a) What is the exact perimeter of the
triangle?

b) Determine the height of the triangle.

c) What is the exact area of the triangle?



Dividing Radicals:

Division of radicals works the same as multiplication. To divide
radicals with the same index together, simply divide the
coefficients, then divide the radicands. (Your final answer
should be in reduced form.)

Ex) Simplify the following.

. % ; 260150 082

23

: Y45,

A Cam:"d.’?

Rationalizing Denominators Part I:

When dealing with fractions we do not leave radicals in the
denominator. (Radicals in the numerator are OK.)

O -y Uk really just muliphed by I
SR
= WS
JZ5 & This will aways
%0 bofpen




Ex) Rationalize the following.

43, o7 5
N K b) 31
yJZl
7
924 5 YJr T
) Jex ) g/x JT oz
= x ¥YX
e 3
- Saixt
S¢/n
= -;;-L

Rationalizing Denominators Part Il

When two terms appear in the denominator that involve a radical
a different approach is needed.

Simplify the following.
@ifm) (mm)(ﬁ_z/ﬁ) W, hout. cobnd

=(3Xs)+@(—'1$57—éﬂm‘(‘lﬁﬁld§) =l = U 5, e s ikt

= Qe [ba] 25 =771 =4(3) derms will conal
=0_ Sign is cppocsle e
?_:q_."&o do stort. T is culled 712

multipdyrg e copppe. =75



S b= Muld b\’ C'm‘)v’ﬂg

EX) 5447 ) L-J T
= 20 -5,F 20-547
3, -449 by
= 30-547

3%-7

Ex) Rationalize the following denominators

53, u-Jp 11, A5+
4++/6 ‘TJZ'L b) 57 xﬁ-.,_-,

a)

V3-6 248 30 4B +2
C) 2.3 " 2-4% d) 252% yE+L
Now Try

Page 289 7, 8, 10
TTTI3T7, 19,




Jari =2
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Solving Radical Equations:

A radical equation is one in which a variable appears inside a
radical.

EX) Jx+3=15, 8-+/x+4=x+7

Equations involving 1 Radical:

Steps for Solving:
e [solate (solve for) the radical.
e Square both sides of the equation.
e Solve.
e Check for Extraneous Roots.

Ex) Solve the following radical equations. Check for
extraneous roots.

a) X+ +Q b) x=+vXx-2+4
XY= x-T

_' Lz—'-l)",{—m)y
A3+T+3<5 Cx-4Xar)s 22

x+|=Y AT +3:5 -8z +lb= 2~2
2+3=5 2 __ Gy alR = Focler . quad
sSv” ' (: exh 3)8=o° i o
- &Y x-
nosml fervs. ' .r,=< Edroneous

| Cree



Equations involving 2 Radicals:

Steps for Solving:

Isolate (solve for) one of the radicals.
Square both sides of the equation.
Isolate (solve for) the other radical.
Square both sides of the equation.
Solve.

Check for Extraneous Roots.

Ex) Solve the following radical equations. Check for
extraneous roots.

a) VAX+5-+2x—1=2



b) 3+x—-4=+x+11

qr O
($+Jﬁ)(3*ﬁ37= {/.ch-l)f péf-ﬁ- | 359 =ABF
Q + BT 15T 424 = A+ 135- 3+ = A6
-y +A*5= 2+ Ed
N q,q\/
-y = b j
—E- —6'
) -
) Vx—1-5-x=0
N1 = 5% Check
eV L
2-1= 5% NZ-J2-0
N—> -
Py D=0 v

Now Try
Page 300 #3,4,6, 8,9, 10,
12,13,16, 21
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Absolute Value:

The absolute value of a number can be thought of as the distance

from that number to zero on a number line. The absolute value is
a positive number.

Ex) a) Determine the absolute value of —6

rl n
|||||||||||||||||||||||

-2 -8 4 20 2 4 a8 8

b) Determine the absolute value of 5

N
|||||||||||||||||||||||

-8 -6 4 2 0 2 4 & B

To symbolize absolute value when use vertical bars around a
number or expression

[-14| means the absolute value of —14

In general the absolute value of a real number x is defined as

X, x=20
x| =

—Xx, x<0
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Ex) Evaluate the following.

2) |3 b) |11 c) [28-6

d) |4-|-§ e) 5-32-7 ) |-2(5-7)*+6|

Ex) On stock markets, individual stock and bond values
fluctuate a great deal. A particular stock opened the month
at $13.55 per share, dropped to $12.70, increased to
$14.05, and closed the month at $13.85. Determine the
total change in the value of this stock for the month. This
total shows how active the stock was that month.

Now Try
Page 363 #1-4, 6, 8,
11,12, 16
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Absolute VValue Functions and Their Graphs:

e When graphing an absolute value function we can begin
my considering the graph of the function inside the
absolute value .

e To obtain the graph of the absolute value function simply
flip up any sections of the graph that are below the x-axis.
(Absolute value results in a positive value.)

Ex) Given the graph of y = f (x) sketch the graph of y =|f ()|

a b)

'

i
4
/’

Ex) Sketch the graph of y =|2x—3|, then write y =|2x -3 asa
piecewise function.

[ R A = ]
eI e

& n
||||||||||||

1 1 1 1
L n R s R S O
—1 f 1 f I



Ex) Consider the absolute value function y =|—x*+2x+8

a) Determine the y-intercept and the x-intercept

b) Sketch the graph

Fl Iy
||||||||||||

b) State the domain and range.

c) Express as a piecewise function.

Now Try
Page 375 #1, 2,5, 6,
7,8,9, 10

14
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Solving Absolute Value Equations:

Absolute value equations are equations that contain a variable
inside an absolute value sign.

Ex) |x-2=0, 3|x-7|]=x-5

Steps for Solving:

e Break the equation up into 2 equations. In one case
consider what is in the absolute value sign to be positive,
and in the other consider it to be negative.

e Solve each equation.

e Check each solution for Extraneous Roots

Ex) Solve the absolute value equations given below. Check for
extraneous roots.

a) |2x—3/=5

b) [x—4|=2x+1



) 2x-3=[x—3|

d) |2x-5=5-3x

d) |3x—4{+12=9

16
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Ex) Kokanee salmon are sensitive to water temperature. If the
water is too cold, egg hatching is delayed, and if the water
Is too warm, the eggs die. Biologists have found that the
spawning rate of the salmon is greatest when the water is

at an average temperature of 11.5°C with an absolute value

difference of 2.5°C. Write and solve the limits of the ideal
temperature range for the Kokanee salmon to spawn.

Ex) Determine an absolute value equation in the form
lax +b| =c given its solutions on the number line.

a)

-»
1
-»

b)

Now Try
Page 389 #4,5,6, 7,9, 10,
12,15, 23, 24




