9.1 Properties of Radicals

Learning Targets:

* I canuse properties of radicals to simplify, solve, and graph expressions and equations.
* I canuse graphs of quadratics to solve.

Success Criteria:

* I canuse properties of radicals to simplify expressions

* I cansimplify expressions by rationalizing'the denominator
* I canperform operations with radicals

Opener Problem
a) Square Roots and Addition

Is V36 + V64 the same as V36 ¥ 647 In general, is Va + Vb = Va + b?
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b) Square Roots and Multiplication

Is V36 - V64 the same as V36642 In general, is vVa-vb =vVa - b?
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¢) Square Roots and Subtraction

Is V64 — /36 the same as V64 = 36> I general, is vVa — Vb = va = b?
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d) Square Roots and Division

V 0 . Va

Is—%'rhe same as /%? In general, is 2 = /%7 Nes
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2% {1525

Properties of Radicals
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9.1 Properties of Radicals

I can use properties of radicals to simplify expressions:

Product Property of Square Roots

Words

the factors.

J95 =95 =35

Numbers

Algebra Jab = ~Ja + /b, wherea,b = 0

Quotient Property of Square Roots

The square root of a product equals the product of the square roots of

£ Look  for ghest
pecfect square that
divides \orto tadccoand %

Words The square root of a quotient equals the quotient of the square roots of
the numerator and denominator.
Numbers \/% = —://——%— = —\é—g Algebra —Z— = %_—%, wherea > Oand b > 0
*Notes - these properties are also true for cube roots®
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9.1 Properties of Radicals

You try:
a) /48 b) —/512h c) V147
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I can simplify expressions by rationalizing the denominator: Eﬁ@&{\ tals Inthe basement

Rationalizing the Denominator - W g(\fn (achral (5 on "Hﬁ" deﬂD to 3
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9.1 Properties of

Radicals .

You try: ,
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I can perform operations with radicals
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9.1 Properties of Radicals

You try:
a) 4v3-5V5+12v3 b) 312 + 318 + 2</27
3 -5J5 30%3 +3[q32 +2J43
323 + 332 v 2353
{3 +qJ7 + 53
27 ~aJzZ
Multiplying Radicals
Examples You try:
£
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Closure: What I learned today was....



9.2 Solving Quadratic Equations by 6raphing

Learning Targets:

o T can use properties of radicals to simplify, solve, and graph expressibné and equations.

o I canuse graphs of quadratics to solve.

Success Criteriat -

o T can solve quadratic equations by graphing
« T can use graphs fo find and approximate the zeros of functions
« T can solve real-life problems using graphs of quadratic functions

I can solve guadratic equations by graphing

Step 1 Write the equation in standard form, ax?* + bx + ¢ = 0.

Selotions = voots=

Step 2 Graph the related function y = ax? + bx + c.

Step 3 Find the x-intercepts, if any.

The solutions, or roots, of w + bx + ¢ = 0 are the x-intercepts of the graph.

Number of Solutions of a Quadratic Equation

A quadratic equation has:

« two real solutions when the graph of its related function has 2 x-intercepts.
« one real solution when the graph of its related function has ] x;inTercepT.

o no real solutions when the graph of its related function has __2  x-intercepts.

Example: Solve the equation by graphing (Note - use ANY method for graphing - fable,
vertex/y-int/symmetric point, etfc)

X-ins.

a) x> +4x =0 b) —x* =-2x+1 ) x> +2x+4=0
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9.2 Solving Quadratic Equations by Graphing

d x> -5x+4=0
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e) x> +6x+9=0

= 2773

(-3, O)

:__ ] T L\ ol ﬂ ~i
i :\ | ]
L . L
% ‘ i T N
S e 1 —— :

" N
) | x|
| i
RNl |
H

b) x* —10x +25=0
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I can use graphs to find and approximate the zeros of functions

Example: Using the graph, find the zeros.

P
‘ ,[f(x) =.(x = 2)(x* - @ . fx) = (x + 2)(x* —2x + 1)
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Approximate the zeros to the nearest tenth:

Example:

—

[fx) = x2 = 3x+1

) f=es29)




9.2 Solving Quadratic Equations by Graphing j

I can solve real-life problemsm using qraphs of quadratic functions

; . : i 60 feet
A soccer player kicks a soccer ball 2 feet above the ground with an lm‘h'al vertical velocity of balraﬁer t
per second. The function h = —16t2 + 60t + 2 represents the height h (in feet) of the soccer
seconds.

a) Find the height of the soccer ball each second after it is kicked.

0|V |2 (3|4
AR

b) Use the results of part (a) to estimate when the height of the soccer ball is 40 feet.

O.8 Sec, 29 sec.

¢) Using a graph, after how many seconds is the soccer ball 40 feet above the groung?
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Closure: What I learned today was...



9.3 Solving Quadratic Equations Using Square Roots //1

e Icanuse pr‘opér"ries of radicals to simplify, solve, and graph expressions and equations.
o I can use graphs of quadratics to solve.

Learning Targets:

Success Criteria:

o T can solve quadratic equations using square roots
« T can approximate the solutions of quadratic equations

I can solve quadratic equations using square roots

Solutions of x’=d

e Whend >0, x? = d has two real solutions, x = +fd.
e When d = 0,x* = d has one real solution, x = 0.

e When d < 0,x* =d hasno real solutions.

Example: Solve the equation using square roots (NO DECIMAL ANSWERS!!)

a) x2+49=0 b) x2+z=6
~-49 -49 ~fo i

XL: -44 }{%“-5:1
x=J-44 x=4©°
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d) 8x? — 49 =151 e) 8lx -4
+£q A4 A
Bx*=200 ﬁf% x*:75
X275 o
x=[25 " @

== x={2|
9) J(x - 4)" =0 NCEERE
X“4:0 4x__3_ + x

4‘)"3:.{4




You try:
a) x> -25=0 b) 2x* +84 =0
X=25 Ixt=-%4
- 1.
25 X = ~42

no Yeal Sob\

d) -3x* +16 = -11
o=

x*=9
x=d4

e) 16x° —1=0

Tox*=1
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9.3 Solving Quadratic Equations Using Square Roots

c) —x2 -12 = -12
-x?—,;o
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[X=0

f) 16-2x =16
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9) (x+2) =19 h (x+7)° =49 iy 81(3x + 1)’ = 49
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)
Real Life Problem: Example: A ball is dropped from a window at a height of 81 fe!z'r Ex_ TS ]

function h = —16x + 81 represents the height (in feet) of the ball after x 7
seconds. How long does it take for the ball to hit the ground? >
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roximate the solutions of quadratic equations

L can approxin

lve the equation using square roots, round your sol

ution to the neares? HUNDRETH.

Example: S0
a) x2+€:8 b) 3x2 -4 =14 Q) 20-4x* =18
xt:2 3x?: 13 -4x?= -1
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Closure: What I learned today was...




