Algebra 2/Trig Apps: C'hapter. 5 Quadratics Packet

I this unit we will:

Determine what the parameters a, h, and k do in the vertex form of a quadratic equation
y=alx-h¥+k

Determine the properties (vertex, axis of symmetry, shape) of the quadratic from looking at the
coefficients in standard form y = ax® + bx + ¢

Determine the roots of a guadratic function by factoring.

Determine the roots of a quadratic function by the quadratic formula,
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The reason why we call this form “;rertax form” is because it indica_tes where the vertex is.
R Arin sivt- A Verdex ( h, “)
a= h= k=
The vertex is therefore ( _ 1.

For each of the following, give the coordinates of the vertex.

1. y=4(x—3}+35 Vertex:
2. y=2(x 4346  Vertex:
3, y=—-3{x—-23"—48 Vertex:
4, y=x*+3 Vertex:

For gach of the fallowing, write the equation (in vertex form) of the parabola given the vertex and the
value of a.

5. Vertex ;{2 S5)landa=2 Equation:
6. Vertex:{-3, 4)anda=1 Equation:
7. Vertex: (-8, 5)and a=-1 Equation:
8. Vertex (6, Danda=-5 Equation:
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A2T Apps: Properties of a Quadratic Function in Standard Form
SWBAT Convert Vertex Form Equations to Standard Form

Warm - Up :
1. Answer each of the followlng questions.
2. Your answer is written in vertex form y =a{x — h)* + k
3. Compare your answers with your partner.
4. Be prepared to share your reasoning

a) Write the guadratic equation for the parabola with vertex (-5, 3) and "a" = 3.
b} Datermine whether the parabola opens upward or downward '

&}’ s the parabola wider or skinnier compared to a parabola with "a" = % ?

|. Standard Form of a Quadratic Equation: f{x) =ax*+bx+¢
« ais always the coefficient of the x? {guadratic) term.
* b s always the coefficient of the x {linear) term.
» ¢ is always the coefficient of the “no x" {constant) term.

Detarming a, b, and ¢ of each of the following:
Re-arrangeto bein [ a b G
standard form

1. y=o—4x+x-58
2. y=x"-6x+9
3. y=x"—4 _
4. y=2x" Tx—4
5. y=x —58x+6
6. y=x" -4x

[I. Converling an Equation_from Vertex Form to Standard Form

In arder to convert an eguation from vertex form v = a(x — A)* + k to standard form y = ax® + bx + ¢,
FOIL the squared term first, distribute the value of the cosfficient afterwards if there is one, and then
cambine any like terms.

Example 1: y=3(x—-2¥ 45 Example 2: v =-2{x+1)2 -4
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Practice:
Convert each of the following equations in vertex form to the equivalent equation in standard form

y = ax® + bx + ¢ by multiplying and simplifying.

7. y={x+4%+5 - 8. y=4(x=-3)* -1
9. y=2(x+3¥+6 10.y ==3(x—-2)* -8
SUMMARY

To convert from Vertex Form, y = a{x — h)* + k to Standard Form y =ax’+bx+c

y=200— 37— 4 ,
=2[x-3)x—3)] -4 Rewrite the term fo be sguared as the product of two binomials
= 2{(x* ~Bx+ 9)— 4 FOIL the squared term first
=2 —12x+ 18 - 4 Distribute the value of the coefficient

= ox% — 12x + 14 Combine like terms
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A2T Apps: Axis of Symmetry, Vertex, and Opening of a Quadratic Function
SWBAT — Defermine the Axis of Symmetry, Vertex and Opening of a Parabola given equation in
standard form.

Warm - Up
LAB ACTIVITY EXPLORE THE AXIS OF SYMMETRY

Every graph of a quadratic function is a parabola that is symmetric

about a vertical line through its vertex called the axis of symmesny. b o i '*gi:"i"f -
{Axis of syrmeatny L i
There is a relationship between @ and & in the quadratic function and Bk TR
the equation of the axis of symmetry., -]
17
1, Complete the table. o REE AREBG
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1 m
2 I
£ .
Axis of Symmetry x=1 i -
{fram neaph)

2. Compare the axis of symmetry with g in your chart. What can you multipl},ri by to get the number in the
equation of the axis of symmetry? (Hint: Write and solve an equation to find the value )
Check your angwer for each function,

3, Use your answer from Problem 2 to complete the equation of the axiz of symmetry of a quadratic
. function, x=

« |f a»0 (is positive) then the vertex has a minimum point (is "happy.”)
« If a<0 (is negative) then the vertex has a maximum point {is “sad.”}

¢ Axis of symmetry: x = -2

Zn'
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s The Vertex has same x-coordinate as the axis of symmetry. Find the y—oordinate obtained by
substituting x into the original equation.

Practice: Determine the axis of symmetry and vertex of each of the following.
1.y=x2+2x+1 2. y=a2+4x+10 3.y=x*—-6x+5

4, y=x>—-10x—4 5. y=2x*+4x-3 6. y=2x%2—10x+1

7.7=-32+8x—-5 8. y=—-4x+x+1 9. y=a2>+2x+5

10. y==x%+3x 1. y=2x2+5 12. y=2x-x?

Summary

Finding the Axis of Symmetry by Using the Formula

e CEORMULETE | ERAMBLES
.F-D.é: 3 qpadr_a_tir:'fl.,:lnctiﬂ.ﬁ _v o axt by o y=2d p kb5 .
the 2ls of symmetry |s the vertical line 5 L
. ) . K= —ae
o=l
23 4
= -——— = n’]
2(2)

| The axis of sym e‘t‘r'_.ri.s_x=—l:: N
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Algebra2/Trig: Factoring a Quadratic Expression
SWBAT — Factor a Quadratic Expression

Warm - Up

Use the distributive property to find each product.
Multiply each polynomial

1. 2x(3x° — 2x + 1)
2. dxy(3x+6y-7)

There are a number of different ways to factor a quadratic expression,

Greatest Common Factor {GCF)
The Greatest Comman Factor {GCF) is the [argest numeric value and variabls power that can be

divided out of a palynomial. Always start by factoring out any GCF!

Example 1: Factor 8x'—12x* — 16x*

You can treat the coefficients separately from each variable. First, look for the largest value that is a
factor of 5, 12, and 16. 4 is the largest valus.

Then, for each variable, find the greatest power of that variable that can be divided out of that
variable. The greatest power of x that can be divided out of x*, x°, and »2 is X°.

Think of what will remain when you divide aach term by the GCF. Writing the problem this way may
help you see what the remaining factor is. Recall that when you divide powers of a variable, you
gubiract the exponents.

Write the GCF on the left, and the remaining factor in parentheses an the right.

Be Careful of THIS!! .
Example 2: 16x* - 12x* - 4x*

Example 1: Factor each of these by determining the GCF.
1235+ 30ac 73 bt 3 12x% 3 —18x* 4 6h° =360

¥ -3 4+ x 6. 2x? —6x® 4+ 12x°
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Example 2: Factor by Grouping

When a pelynemial has four terms, make two groups and factor out the GCF
trom each group.

Fectar 8x° + 6x° + 20x + 15.

Step 1: Group terms that hava commen factera.

Step 2: Identify and tactor the GCF out of each group.

Step 3: Factor out the common binomial facior.

Check:

Factor each polynomial filling in the blanks.

1. (18x° + 186%) + (242 + 20) 2. (108" — 188°) + (122 — 18)
e N et M ot e P
GCF is GLCF is GCF is ACF is |

6x+5)+|_ |8y +5) 2a —-8) + | loa -3

[ Jex + 5 C—ea~s)

10
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Factor each polynomial by grouping.

3) 21x° + 12¢° + t4x + B _ 4] 40x° — 80x® + 12x — 15

SUMMARY

Tokaces a pobynonial by asing Pwe GGF, think of using Bl Distributiie
Property in rececsa, Mone spaciically, Hmlhnpmndwmm

ey

Bvop 3: Fad the ﬁﬁF o e coatliciants.  Step m-tyllm lwaast degrae of this variabla.

15 ﬁ@,ﬁﬂﬁ v

Seop 32 Wiri el redulis of Blaps 1 and 2 as a produt.
e). 3

Step 4 2o the: Disbribnkive Propenty to fackor cif his GOF.
TSP + B - 2)

Stz 51 Chuck using muligheaton.
LEEY + BY = 2) w 16LY 4 18— BUF v
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Algebra 2 Trig/ APPS

Practlce/Homeawork

1 126 —16 | 2) ~151% =25

1) Bn+4 4 —z;c‘_* + 3%

5} —a+ a* | 6) 52— 2

71 63xty? - 3657 + 450y 8) 56V ul - Mo u— 5617
9 18 + 10x%y? + 124° 10} 8v° + 2070 = 207

11) 50xy* — 100x*y + 20xy 12) 404" b — 50a*b — 5a?
13) 9a’btc +9a’bc 14) —21hkk+ Th?

Factar each polynomial by grouping. Check your dnswer.

15) x%+dx?+2x+8 16) 2m’ +4m® + 6m + 12
17) 6@ + 422 43x4+2 _ 18) 7r® — 357 4 Br— 20
19) 4b3 — 6b% + 10b— 15 20} 6c?— 92— 12 + 80

12
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Algebra2/Trig Apps: Difference of Perfect Squares Factoring
SWBAT: Factor the Difference of Perfect Squares (DOPS)

Warm - U
1. Factor Using the GCF  —205° + 308% — 508°
£) 106Y-96% 4+ 35— 5)
B) 1087(-98% 438 - 5)
Cy 1067{-188% + 65 — 100
D) 106%-95% 4+ 34 — 5
2. Multiply {x + 3){x — 3)

Recognize a difference of two squares: the coefficients of variable terms are perfect squares, powers
on variabla terms are even, and there is a MINUS sign between them.

Example; This is a Difference of Perfect squares. 100 and 8 are

Factor 100x°® - 9y° perfect squares, and the powers of X and y are even.
Determine what each term is a perfect squara of, 100
is 102, 9is 3% %% is () and ¥¥ is the square of v.

Differencas of parfect squares can be factored by the
pattern a~— b® = (a + b){a — b}. In this case, the a”is
100x® s0 the a=10x” and b2 is 9)? s0 b=3y.

Carefull Don't forget that “1" is a parfect squars!

Examples:
1. ¥ -9 o at—4b’ 5. ©-16 4. 16 —x*
e 6. 4@ —9 7, 49a* —81p* Lo 2 e

13 .




Name . Drate

Practice: Factor each of the following.

1y 25x* -9 2) 252 — 4

3 16a* — 1 4y 2557 — 16

Hvi-1s . 6}3;2—9.

7 at -4 8) 4n? -9

9) Gm’ — 1 10y 42 -1

11} 9x% - 25 12) 9p% — 4
Summary

. | ~
Factor: x" -9

Both x* and 9 are perfect squares. _Si;_:lr;_:c Eru,.b"!z.‘['a(ﬁiqn is acourring betseen
these squares, this sxprossion is the diffeferioo of two'squares,

2 _ Theze gnowers colld alsn
What times ttzelf will give x*7 The answer 13 x. he negative vales, but

What times fteelf will give © 7 The answer is 3. positie vaes wil malks
our werk eagiar.

The factors are (x + 3) and {x - 3).

14
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Algebra2/Trig Apps: Factoring Quadratic Trinomials of the form x? + bx + ¢
SWBAT: Factor guadratic trinomials of the form x* + bx + ¢.

Warm - Up
1. Factor by Grouping. 24" +6¢7° — 28— 7 2. Factor using GCF.  —90&7 - 3027 — 5053
Ay (6r% = 7dr=1) 4) 106%-92% + 34 - 5)
By (677 — T6r? + 1) B} IDE:'SL;-—%Z +3b - 5}
Cy (677 — 7)4r +1) ) 106N-185% + 65— 10)
Dy (6r + TH4r —7) D) 106%—92" + 35— 3)

Mini-Lesson
Do you recognize the pattern???

», /&2 a0
[',7 = ot 7

You Try!!l Complete the “Diamond”

—

g 13 - ) ~Z0

FEIIFEFFFFFAFFANSSEEEEEEEEEEERREE qaaaaa AR AR R R R R b F AR AL B R I N A A R N A A R RN RN R R BPEEEE R R R R R R RN R ARSIk Rk h ko

(x+2)(x+5) = =

: ¥ Notice the constant term in the trinomial; it is the product of the constants in the binornials.
t ¥ You can use this fact to factor a trinomial into its binomial factors.
(Fmd twcr factors of ¢ that add up tu h]

L
EfdfaAFsdd bbb rnndn (E AN NN R RN NN NN NN IR R Y R AR NN NS NNERNEE ISR RRRRRRRRRDD]
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Sum mary:

Binomial Signs: plus, plus

¥+ bx+ e
(x+ Jx+ }
The arder of the two factors of £
does not matter,

Binormial Signs; plus, minus

X4+ bx-¢
(4 Jor= )

The larger of the two factors of ¢
must be on the "plus” side.

Example: Factor: x? - 5x- 50

minus
plus plus
Signs in the
Trinomial
plus minus
minus | minus

Drate

Binormial Signs: minws, minus

X bxt+ e

x— Jar— )
The order of the two factors of ©
does not matter,

Binomial Signs: plus, minus

¥ —bx—c¢
(- HX_\L'}

The larger of the two {actors of ¢

must be on the "minus” side.

20
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ax’+ bx + ¢

Example 1: First Sign is Positive and Last Sign is Posilive

Factor: x2+ éx

X

Answer: (

Practice 1: Factor.

1. x2+5x+E

X

Answer: ( )

4. X +6x+9

+ 8 Factor:

o) Answer { ){
2, ¥ +8x+12

( ) Answer: ( ) ( )

5, x*+10x+ 21

X2+ 5x

3, K +6x+5

X

R

Answer: [

6. %+ 11x

17
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Example 2: First Sign is Neqative and Last Sign is Positive

Factor: x°-10x + 24 Factor: x°- 7x

Answer: ( ) ( ) Answer: ( ) )

Practice 2: Factor.

7. x*-8x +15 8, X -6x+3 : B, % -7x+ 10
Answer: [ ) ( ) Answer: ( ) ( ) Answer: [ Y { )
10, ¥ -5x+6 11, x* - 13x + 40 12. - 6%

Example 3: First Sign is Positive or Negqative and Last Sign is Negative
Factor: x*+x-20

Answer: { ) ( b

18
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Practice 3: Factor

13. x* + 2x— 15 . 14, ¥ + 3% — 10

X X

Answer: ( ) ( ) Answer: ( ) ) Answer: ( J (O

16. x*- 2% -3 17. x*-2%x—15

Challenge Problem:

1) If x +2 is a factor of x* + bx + 10, what {3 the value
of &7

HFactor: x* + 182 + 81

15. x° + 6x - 40

X

18. x° - 2x- 48

19
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- ALGEBRA 2 TRIG/APPS Homework

D i+ 6k - 27

3 K —4k— 132
.Sj v — 10v+9
T e ta—42

9) +* + 147+ 45
1) x2 +5x+46
13) »* +10v +16
15) 2° +3p—28
17) v 4+ 11v+30

19) 22 - 7x+6

2) x% - 4x-121
4y b 4+ 3b - 40
&) m” +15m + 54
R) 6r° — 667 +60
10) a®+8a+7
12) 22 +5x+4
14y x% - 5x— 24
18) a* — 52— 6
18) #° +2n— 8

20y &% — 155+ 54

21
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ALGEBRA 2 TRIG/APPS

“REVIEW FOR TEST”

SWBAT: Apply their knowledge on Factoring

Station # 1

Common Monomial Factors {GCF)

Factor.
1) 9x? - 21x° 2) 4x® —6x® + 10x 3) -12)% 428z + 40"z
Factor by Grouping.
4)513—15I2+4I_12 5‘} 9.’23+15.’22+12H+20

Station # 2

Difference of Two Squares “D.0.T.5"

Factor,
1} x2-49 2} 36x2-y2 3) 64-y2
4)932-121y? 5) af%—ob'? 6) 25x*- 144y2

37
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1) x2 + 21x + 20

4) x2-7x+ 12

F

Station # 3

actoring Trinomials “Diamond” ><

2) X2 - 10% + 24

5) x2-6x-27

3) x2+3x—18

6) X2-x—56

38
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Station #5
Word Problems

1) The area of rectangle is represented by x° + 9x + 18. Find the binomials that could represent the
lengths and width of the rectangle,

2) The Velume of rectangular prism is represented by p® - 12p* + 35p. Find the factors that would
represent the lemgth, width, and height of the rectangular prism.

35
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AIgebraQTrlg Summary Factorlng Completely
Lunk forGCF

o drerm
F 1o pabyrionial -

perfect
squares?

merencé nf _

) FACTDF. BY .

. Lunkfﬂ_ri tWD I
NUMbErS that.
_'mult[plyr e

Everything, but in Vertex Form
y =alx — h)* + k Vertex Form of a Quadratic

o Axis of symmetry: x = h
o vertex: (A, k)
« g has the same effect on the appearance of the graph as it does in standard form.

46
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Algebra2/Trig: Solving Quadratic Equations - Finding the Roots by
Factoring -

SWBAT: Solve Quadratic Equations by Factoring

"WARM - UP
Fartor each completely.
1} #* + 167+ 63 2) m’ - 6m~27
3) gt —13p+40 . e Tx—18

The roots or zeros of a quadratic equation are where the parabcla

the axis. A of a function is an x-
value that makes the function ( ) equal zero, A of a function is also
the same as the x-intercepi. The roots or zeros of a quadratic equation may
have two roots, one root or no roois.

47
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Solving (Roots} by Factoring
~ The roots (also called zeros or selutions) of a quadratic equation are where the graph of the
equatian hits the x-axis, or whars y=0

In order to determine the rocts of a quadratic, set the quadratic to 0, factaor, and solve.
Example: Determine the roots of y = x% + 8x — 20

Set y = 0, or set the quadratic =0 if therg is no y. 0 =x* + 8x — 20
Factor the quadratic

Make a "t charl. Set each factor =0
Sclve each linear factor.

b=

Practice:
Solve each of the following by factoring.

1) X'+ 11x+28=0 2)pf+7p+10=0
3 —1In+30=0 4 m?+12m+35=0
5V +7v=-12 " 6) & =-49- 14a

7) ¥ = 6r 8 b'+2b=35

48
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9) n*—4n=12 10) X+ 16 =-10x
11} bl=b+2 12} X%+ 16 = -10x
13) X -4=0 14) K+ 9k =-14
15) x*—13x =-7x 16) n*+7n=0
17) p?>+5p =14 18) r#=-2r+8

49
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Summary

Excyciss #1: The graph of the quadratic function y =ax? + bx + ¢ is given. For each
graph identifyr the vertex, roots, Axis of symmetry, and determine if the vertex has a
mavirmum or g mininmug value,

/

(AP (30)

¥
a) Turnlhgpolob Vertex ‘ I'-L‘)
k) Boots i I|

ch Axls ofsymmetyy

dy Max or min ""n

Exit Ticket
Which graph tepresents the function: y=x* — 4x + 5

A) C)
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B)
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