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Learning Targets:
0.1 can add, subtract and multiply polynomial expressions
1. | can factor using GCF.
2. | can factor by grouping.
Factoring |3 | can factor when a is one.
Quadratic
Expressions | 4 | can factor when a is not equal to one.
5. | can factor perfect square trinomials.
6. | can factor using difference of squares.
7.1 can solve by factoring.
8. | can solve by taking the square root.
9. | can perform operations with imaginary numbers.
Solving
Quadratic | 10. | can solve by completing the square.
Equations
11. | can solve equations using the quadratic formula (with rationalized denominators).
12. 1 can use the discriminant to determine the number and type of solutions.
13. | can write quadratic equations given the real solutions.
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completing the square. b Date:
Solving
Quadratic 11. | can solve equations 0 1 2 3
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12. | can use the o R R
discriminant to determine H-g\ Date:
the number and type of
solutions.
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Uperauons on Pmynomlals
Date:

—After this lesson and practice, | will be able to ..
O Add, subtract, and multiply polynomials (LT 0)

To put an expression in standard form, simply put in @m& % order of powers.

The degree is equal to the b %@Qﬂ: PQ;;!U/

Ex. 2x5 - 6x% - 9x3 + x2 - 4 is in standard form. The degree is 5 :

Put in standard form Degree
(descending order) (highest exp.)
3 2
1) -2x + 4x2 + 1 + 8x3 8 X+ 4X "’,’{){1‘/ __é
-
2) x+3x5-2 “‘)'5.(5'*‘:(’" A _b_

To add & subtract polynomials, simply combine like terms. (CL T-\,r
3
_Ex, 7x3+2x3 +4x= ﬁg 74\ Notice, we do NOT add the exponents.

4) (5x2- 4x - 8) + (2x*+3x + 6) = 7;(2-x,-3
5] (50){2_12){—3)-[8};3‘._9)(2..2)(_'_4): "?x‘b‘fg?;{'},.,o\z 37

To multiply polynomials, use the F.0.L.L. method or BOX method.

6) (x-4)(x+6) 7) (5x + 3)(8x - 4) 8) (3x-5)2

w2 4x ok —24  4Ox* 1 24X 0¥ R Ix 20X +35
X+ 2x- 24 40X A+ =1 2

9)j :x(3x2—3x+:] 10) (2x3—- .7)(3x2-:1 =2 o 11) (3x-1)3
X724k 2 % b X 7= Tk =I12t12) -(fxﬂl)(?xiéx””’}

45" =5 %
AX p;f} 222 -6 ¥ Ix"=bx +]
e t—QN/J‘&/ +od /&W /'/Ex /3
-‘fx /m -

)

2> —25+9¢ —-;



Final Checks LT 0

LT 0. | can add, subtract and multiply polynomial expressions Assessment Score: 0 1 2 3 4

Perform the indicated operation.

23. (6x2 + 1) + (5%% - 4) ”x'z; ? 24. (253 + 11x+ 2) - (x3- 2x +7)
5 -
Yo AI3n 79
25. (x2 - 3x+3) - (2 +x- 1) 26. (14 - 16x) + (10x - 5)
-y tH A
27.(8x% - 1) - (20%® +2x2-x - 5) 28. 6% — (22X + 3 - 36x% + x3) 5
3
29. (4x2 - 15x + 16) + (2x - 20) 30. (7x3 - 2 + x2 + 13x) - (4x3 + 10)
N2 3x2 48 323X
31. (-3x3+ 4x - 9) - (2x3 + x2 - %) 32.(6x2- 18x + 3) - (14x2 - 12x + 9)
5% 2% 3= 5% -1 ~gx > -bx ~b
5. (15 - 10x3 - 2x% +x) - (x? + 7%) 34. (50x - 3) - (8x3 + 9x2 + 2x + 4)
2- -
1ok 2~ Bx b K H3 _gx3-9x* 4481 -7
35. (4x - 33 + 9x2) +(20x3 - 19x + 3) 36. (12x3 - 5x2 - 70x +1)+(-17x3 + 56%)
A -
2002+ 9= 15%.~ 30 ffxs».bﬁj"-—l‘fxff
37.x(x2+9x - 5) 38.12x%(x - 8)
- 2
)(9'*‘“("' X ,Qxa..-fﬂ;)(
39.-2x(x + 4) 2 }f?( 40. 2x(3x%-x + 6)
9~>( é;(j__&;(g‘l"[a\}(
41.(x-2)(x-4) X;’(ﬂ)ﬁ ,rg 42.(x+8)(x-1) |
X b g
43, (x+ 3)(x%2 -x - 2) 44. (x+9)(x2- 6x + 4)
Vi S S UV o I TP
" A | -2y f-’ v 3 31, J'5_01/+w
? [z I-3% -b




45.(2x - 1)(3x3 -x + 3) -
~ byt =X+
19D

47, (x+9)(x2 - 2x + 6)

% 2+ 1K /2x:+5¢

49. (x+9)(x-9) x?— Ig ]

51.(x + 5)2 2 >
AHIDXEAS

~—

g (X*%){xz—@‘ﬁﬂb)

o 3 jay2eatx—b#

G ax )
v 3x 2 3yt

ANSWERS:
23)11x2-3  24) x3+13x-5
28) -x3 + 36x?-16x -3
34) -8x3-9x%+48x -7
__?12) -2x2-8x 40) 6x3-2x?+ 12x
5) 12x3+ 10x2+ 8x+ 2
22)x2-6x+9

25) -4x+4

30) 3x*+x?+13x-12

36) -5x3-5x2-14x+1
42) x*2+7x-8

48) 8x3-18x2+15x-9
54) x3+ 18x%+ 108x + 216

pw Madthwey. wm/ﬂ‘gfbm’

46.(6x+2)(2x2 +x+1)

|Or2410 G X T B

48, (2x- 3)(4x2 - 3x + 3)

55 = (817 15% T

50. (x+2)(x-2) 2

T

52. (x - 3)2

%ﬁ&qu

54.(x+6)3

17+ 18 6% 08+ Al

56. (3x+ 4)2

Gy e Uk 1V

26) -6x +9 27) -12x3-2x%-x+4

32) -8x2-6x-6

38) 12x3-96x2 3

44) x3+ 3x2-50x + 36
49) x2 - 81

56) 9x2 + 24x + 16

50) x2- 4



ractoring basics

Date:
—After this lesson and practice, 1 will be able to ... _
O factor using GCF. (LT 1) factor by grouping. (LT 2)
0 factor when a is one. (LT 3) factor when a is not one. (LT 4)

When we've modeled real-life situations with functions before, it's been with LINEAR functions
(example: at-bats vs. runs in baseball, GB vs. cost of a data plan, etc.).

Suppose we wanted to determine how high you could throw a tennis ball? What would the path of the
ball look like?

P Yargbola

As you can see, in order to model situations such as these, we require a function family that is not
LINEAR. For situations such as these, we can use the QUADRATIC family of functions.
A Quadratic Function has a degree of 2.

(Throughout the year, we will be studying several different families of functions. We will learn how to
graph and solve each type of function. We're going to start Quadratics with solving)

-Quadratic Function: 7
function that can be written in the form 7£ (X) ol ¢ §, W b Xt CJ where ';tO

Standard F f a Quadratic EQ : Z : o
ndard Form of a Quadratic EQUATION O X *'f'bX'f'C ,_,O

You might recognize these from previous math classes! Try to solve a quadratic equation using the
usual method we used to solve linear equations ...

x2-8x+7=-5

It turns out we'll need some new (and some not so new) skills in order to solve quadratic equations.
One of those essential skills is factoring.

(!1 near)
To factor completely is to write a polynomial as a product of _ Drim ¢£. polynomials
with integer coefficientd Make sure your final answers contain o'n[y unfactorable pieces (PRIME).
We will factor polynomials of all degrees not just quadratic of degree 2.

-

actored Form of a Quadratic EQUATION:

($=f 02— B)=0




p—

Factor Using Greatest Common Factor (GCF) (LT 1)
“The 15t step in factoring any expression is to always look for the greatest common factor that will go

into each term evenly. This will be the GREATEST number that will divide into ALL coefficients & the
VARIABLES that are common to ALL terms. If the variables have exponents, you factor out the

HIGHEST exponent that they ALL have in common which is the lowest exponent.

Example 1: Factor completely, If not factorable, write PRIME. {’,xﬁg -A y
A) 14x* -21x B) 80n’ +8n" +167° C) 2x'y-2y

3
T%( a%=3) In 5(;0n4+n+;1) ’g-g—(—x—#:‘r
Ay ( Byh- 1)
D) 5(x+1)—3y(x+1) This is called a common BINOMIAL factor.
(5'*5%)[1“’} g) 3a(b-2)-%o(b)
[ 30~ 433 b>) = al(3-4)b=>)

_While the following technique does not necessarily apply exclusively to QUADRATIC expressions, it
will provide us the skills necessary to factor quadratics.

Factor By Grouping (LT 2)
Factor by grouping - pairing together binomials that have common monomial factors:

ra+ b+ sa+sb=rla+ b) + sla+ b)
={r+s)a+ b

When a polynomials contains 4 terms, it can often be factored by grouping (FBG).
Ex) Factor: 5X+ 5y + ax + ay

a) Group by pairs and pull out GCF e 5( ‘i{‘fﬁ ) % a[X’fﬁ )
b) Pull out common binomial - > ( X 4’){ ) ( 5 -1"62..)
then multiply times the sum or diff of 2 gcfs common binomial  gcf + gcf)
Example 2: Factor completely, If not factorable, write PRIME.
A) 9x + 3y - 3bx - by B) 5x*-35x" +2x—14
o \
3(3»(-#3) b(Bx-rg) 5y %~ 7) @l v=1)

{ & b)(3>c+3} (&X7+ 2 %=T)



cxdinpie J. raclor compietety, i not ractorapie, writé PKIMLE.

—A) 30’ —181" - 2n+12 B) x° —6x° +7x—42

sn?( n-b) = alnb) P x6) +7 (%)
(3= 2 b) (3 1) (x]
B) 9r* +15r% =3r =5 o)t + v - T -V 8 21)
3y 2( 3r+5) -1(3rts) yHuv*) = u v
[3r7=1) (3r+5) (u = ) WP+ v>)

Factoring when a is one (LT 3)
You probably remember doing this kind of factoring in Algebra 1 and/or Geometry.

Recall: ax L
If the constant is a negative, then we need A di ﬁmnf%ﬂ& one -+, one

¢ the constant is a positive, then we need either bobh + or bOM e

Sign of
The _ “2nd term which tell us which one!  Same sign sum... Different signs difference

Write in Ax2 +Bx + C form - Look for the factors that multiple to AC and add/subtract B.
Split the middle term and FBG. :

Example 4: Factor completely, If not factorable, write PRIME. (Remember GCF first!) / 5
A) x* =11x+10 B) x* -4x-21 0) x* +2x* ~15x ;j;;
,"%D x5 j0 %= 1% +10 [ %=1 (x+3) X ( “+ax—15)
1P (4= 10) 10610 [ x +85)(x=3)
() (%~ 10) Rl g
glE

Example 5: Factor completely, If not factorable, write PRIME.
A) x> =17x+72 B) x* —8x+12

(¥ -9)(x-9) [ %=6)(%=)

o



Exampie d: racior completety, 1T not ractorable, write PRIME. Lcontlr;ued}
D) 6x° +30x* +36x

Q) 4x* +20x-24 g
"“-(x"+5>a~ﬂ wath [}f{x +5% “'(0)

4(x+(p)(x—-l) ;,,%ms é,x"( Xt -2)(X+5)

Factoring when a is not oné (LT 4)

i};a;t;pz lf f;xFitgtor completely, If not factorable, “g)lt;i?ﬁix B ﬁi
gz I 4Ll ax’+3antaxtil 0
L MEEOE (W) 3¢ )+ (4xtl) 33)4
(TN ¥+b) [By+1Y 4xtil)
C) 3x* +11x+8 D) 7x* +37x-30 210 -
au a3+ 3wt g%t Ix >+ yax—5% 30 116 42

OV P R M A =
IB2320%0 (w—f@)(?'vfﬂ i
01 3

Example 7: Factor completely, If not factorable, write PRIME. If expressions are factored more than
once, write ALL the factors as yourfinal product.

A) 18x” —90x +100 “ @S0 B 6 -01x-27 ?%

af - e +50) s Tas  3ax*-7%x=7)

A (?xz"‘/ﬂ‘jéx*ﬁ@}ab /€ 5(/a?><1—5?x+a’zx*9)
g(ﬁx/31~5)-/o/3x5)§ ‘3‘3‘5 5{)((-2)(—-(?) +}/a»:~‘?))
3(3x-10)(3%-5) 15]30 3/ v+ ) 2x=7)

i S
C) 15* -8y + 1 3%5 D) 5y*> — 25y - 30 ]j(p
1~ 3u-5y+] 5(y*5 ~b) =

35(53-—0")(.55_1\) 5(8-%)(3‘“)
(’5g-—1‘3(5'j'"” 9



Final Checks LT 1-4

LT 1. | can factor using GCF.
Y

iy <8 S as . - 5( )& . !%7_ 4 5)

3)—15K" —5K> —25K"

5) 2k-6Kk> +10K"

735" 436 -35° 362 (-hPH - x)

9) A-ByB

4 1-3V-20)

“N) 105% +4%+6

13) 24x3y3 -Sy3 ~80x+40 s ( 3X 39 3 __53

15) 72xy2 +40x2y-48x2 -80x

gx( 9y 2+ 5%y ~bx 40)

. "K’{ 3[{54- K +5)

gg(,-g;l-ﬁ@ﬁ*)

A ( 5¥P+a5A3)

Assessment Score: 0 1 2314

2) -2n5 —-101?13 +2n2
o’?n"“/—na-—ﬁ\*')
4) 4v4 —2v3 +v2

'/77/’4&}2”02‘(*!)

6) 2c" +6x+10

2(x4+3%15)
8) 51° -52° -5x°
S5 (x2-p1)
10) 10+20n% +15n"

5(a +4n7?-3’1")

12) 25b5 —20!:6 +10b8

Sb(s5-4b* 2b%)

-0 )(+5) 14) 20x2y+20x+15y+15

5_[%425 + 4% *33#3)

16) ~40x°y-45x+25y+30

51837 9% *5Y t6)

10



LT 2. I can factor by grouping.

""‘\xs—xz X
ot (xRt )

2) 126> +15b% +20b+25 @ b 2 9 5:){ ,_,b 4-(5)
3) 3p° ~5p° +15p-25 (P 7-_,L I 3p -5 )
4) 150> +5a° +9a+3 @-a 2 3 3)( 3&”' l)

5) 6b° —4b° +3b-2 ( 1 b 21‘_ !)( % __;)
i)

?)2a3+8a2+a+4 (&a 7-+,)(a ‘f“’"")

6) 150° ~3a% +25a-5 ( .502 4 5-)

8) 21> ~3x +41-6 [ N e (3 5(—-5}

9) 57> —2r% +15r-6 (;/DT -2) [r >y 9)

Assessment Score: 01 2 3 4

10) 105> —255 +2b-5 (5 b )( ks 5‘)

11) 9m3 +6m2 +6m+4

(2m*+ 2)(3m +2)

12) 3n3 +4m2 +3n+4

(nZ+)( 3N +4)

13) x3 +S.I2 +3x+15

(x2+3)(%‘*5)

14) 5b3 +5b2 +b+1 (b/bz‘f'l ) (b_H )
15y S6ryiTe +64y+s.z2 Ty + 2 ( 38 " )(2.)

16) 21xy+492% ~3y-Tx [ Iy~ g ( 3 3 -+7/<)

17) 72mn+192m+12n+32

4o +1)(30 )

18) 10“V+25H-2V2 =5v

[5uak/>(c2\/‘/'5)

11



LT 3. | can factor when a is equal to one.

2
N .b ~18b+80 (, b-10) ( b,__g)
2) r2 +6r-16
[+ (v 2>)
3) x2 -13x+40

(4-5)(x8)

2 —
e+ (>c+ﬂ()<“|)

5) a2 +3a-54

(q~)(at?)

6) v2 +3v+2

(y+ XU+

7 b2 +17b+70
) [ br1O)( bt7)

2
8) v +16v+60 ( \}‘}- (P’YV‘f',O)

2
Vs ey 3)(rt o)

Assessment Score: 01234

10) b7 +14b+48 (b‘r@)(b‘i’g)

11) m? -3m m(m'@)

1 r2+ F=

2) r” +6r-27 [V__f_q)(r__})
13)p” +5p+4 (p +1) (pf‘*)
14) a® ~12a+20 e a{)(a—-IO)

2
15) x” +11x+10 [)(-HD) (Yﬂ‘")

16) xz —4x+4

o)
oo (n+%) (n-10)

18.)x +5x-6 [X—I)()L’f(o)

12



LT 4. | can factor when a is not equal to one. Assessment Score: 0 1 2 3 4

nsd e oy ) (v—8) st 17y (40 10)
p3faem  (Zy40)( *8) wetasms () gr+9)
) gt (7P4+)(p'b) 191021330 (15— 5)( B )
L o) e s TIPS )

5) 7x” —58x-45 ( I+ 5) (\F_q) 16y 6a” +17a=14 ( 3y~ ;L)( 50("‘7)

6) Tv° +38v+40 (7 -+ O)(\H’Lf') 21) 9n” +14n-8 ( n—[-a}( Cfn-lf)

o~

7) 5p2 +4dp+32 ( 5P 1) P-f g) 14) 9<% —14x-8 ( x.—-c;[)( Q?(’f"f')

8) Tm” ~53m-90 ( 7 m H D)( m‘-Q) 16) 0x% +56x+12 [ X‘f_ 6) (q X ‘f;‘)
9) 3x2 -35x+72 ( N gy Yj"(f) 18) 9r2 —6r-8 ( 3 rf Q_'Y 3",#,‘)
10) 4x% +37x+9 ( \GF qj{ N 'H) 20) 6x% ~17x-10 (/ oyt D( 3x O)

11) 4m? +28m+45 [ amT Q) @,m’f 5) 22) 8p° +50p+63 (4P,F-D [9,’0'/'9)

13



MORE LT 1 Practice

~Eactor completely. Write PRIME is the polynomial does not factor:

1) 5ax - 5a 5&; C)(ﬁ ) 2) 5xz + 2xy - 3yz Prm'l& 3) 264212 ;(lza;i:; i{:gbia )
4)3n2+9 2 5) x(x +y) - y(x+y) 6) 25k3 + 20k? + 10k

: 2(n*+2) (*- g,%w-qﬂ S5K( 5K1+4+K+>)
7) 8x2 + 5x -7 { 2% ')(q»w-ﬂ 8) 7ab%-56a 9) mnx? - nx? + m3x

10b(b4-8) ~ Y(rmnX —nx +m?)

10) x?(x?-5) + 6(x2-5) ) 11) 6k3 - 18!?2A b) 12) 12m7 - 8m5 + 20m3 5
D) (k>0 2( A~
13) 6xy - ;‘z - 6% Ly 14) 3x(f f\ 12x2 - 33 4m b(5m4-—-;m ! 5)
o p.
More LT2 Pratice (p ){(5 z b) 3(X' 4-_'#)(' 1 ])
Factor completely. Write PRIME is the polynomial does not factor:
15) 8a*b* - 28a3b3 + 4a2b? 16) 4k? + 18k3 - 6k* 17) x2 + 3x + xk + 3k
#02b*( 2u>b* Tab1!) AHARAIK-3K) ([ x+3)(%+K)
18) a?-2a+ad-2d 19) uv +5u +v2 + 5v 20) m3 + m?n + mn? + n3
(a-2)(a+d) ( itV vi8 ( Mm+nY m>=n>)
~21) 2ab+14a+b+7 22) 5x?y +x2-10y-2 23) 2br+8b-3r-12
[aa+1)(b¥T) ( 5y+D(x>=2)  (2b-2)(r+H)
24) x% +3x-xy - 3y 25) ac-ad +bc-bd 26) 3x2+6x-y+3
(3 (v-4) (a+b)(t—d) Prme
27) x*+x3-Tx-7 28) y3+3y2+3y+9 29) y3+y2+2y+2

(x 2 =D (+1) (413> (4*+2) (62+ D(y ")

30) 10a + 10b + xa + xb (answers below)

(a+ ( 101%)

LT1-2 Answers Scrambled Look for the answer you have & lightly cross it out.
prime 6ab? ( 4b2 + 2b - 3) 2k?(2 + 9k - 3k?) 6k?(k - 3)
4a%h? (2a2b? - 7ab + 1) 7ab(b*- 8) 5k( 5k? + 4k + 2) prime
(x+y)(x-y) (x+3)(x-y) (a+b)(c-d) prime
(a+d)(a-2) 3(x* +4x2 - 11) (2b-3)(r+4) (m2+n2)(m+n)
3(n2 + 3) (x+3)(x+k) (5y+1)(x2-2) 6x(y-z-1)
(10+x)(a+b) (y+3)(y?+3) x(mnx - nx + m3) (2a+1)(b+7)

T x-1) (v+5)(u+v) 4m3(3m* - 2m? + 5) (y+1)(y2+2)
2 - 5)(x2 + 6) (1) (x-7)



More LT 3-4 Practice

Factor completely. Write PRIME is the polynomial does not factor:

~~ X2 X =42 2) X2 44X -21 3) X? - 2X-63
(%-Dixetle ) (%= x+1)
4) X% -11X +18 5) X2 —18X + 72 6) X2 =7X +6
(V=X ¥-2) (y= )% 1) T ¥t)
7) X2 -9X +18 8) X3 +11X2 + 10X 8) 5X3 - 40X?2 + 60X
( y.-3) (Y] X( X +10)(¥H) 5% ( ¥~6)(%>)
10) 4X2 + 8X - 60 11) X© + 8X* - 20X 12) 2X2? +9X -18
y(¥tB)(¥3) YA xHO) L= (2% 3) (x#)
13) 3X% +10X -8 14) 6X% =X -15 159 3X% 45X+ 2
[ B%-D%tE) [ 3x=5)(a%+3) [ 3x+D(1#)
16) 4X% 17X -15 17) 8X?% - 25X + 3 18) 8X% -6X -5
(4y+2)(L-6) (-2 $xA) (X~ ;){gxﬂ)
) 8X2% +10X-3 20) 6X? +19X +3 21) BX* # X2
(2x+ D) (H)  (bxH)Xt3) ( 3% +2)(25A)
22) 6X2 -17X-3 23) BX* —2X 15 24) 3X% -15X +18
(h¥+)(¥3) ( Ax=3)(H¥%+5) 3( 4—)1-3)
25) TX2 + 2X +1 26) 2X2 =X -15 27) 8X3 - 18X
Prime H(y+5) (v-3)

28) 10X3Y2 - 25X2Y? - 35XY?

Byy( ax-N( ¥+
30) 156X2Y - 10XY - 25Y = 59 (3 x-5)(‘)(.+l)

LT 3-4 MIXED-UP ANSWERS

(x-6)(x-1) (6x+1) (x+3)
4(x +5) (x - 3) x> (x* +10) (x* - 2)
(4x+3)(x-3) (x-7)(x+6)

29) 3X3Y - 10X2Y + 8XY

vy ( 356—*«90(%“9

(2x-3)(x+6) 5% (x-6)(x-2)
(6x +1) (x - 3) prime
xy (3x-4) (x-2) S5y Bx-5)(x+1)

3(x - 3) (x-2) (4x - 1) (2x +3) (3x-5)(2x+3) (Bx+2) (x+1)
x (x+10) (x +1) (3x +2) (2x - 1) 5xy° (2x - 7) (x + 1) (x - 9) (x-2)
_2x (2x +3) (2x - 3) (3x-2) (x+4) (4x +5) (2x - 3) (x - 6) (x-3)

(+5)(x-3)
(2x + 1) (4x - 5)

(8x - 1) (x - 3)
(x - 6) (x - 12)

(x-9)(x+7)
(x+7)(x-3)

1]



More Factoring
Date:

~After this lesson and practice, I will be able to ...
O factor perfect square trinomials. (LT 5)
O factor using difference of squares. (LT 6)

When factoring, there are types of polynomials that are so common that it is helpful to know the
patterns so you can identify the factors quickly.

Factoring Perfect Square Trinomials (LT 5)
Let's start by factoring x* +14x+49 using our familiar methods:

49 (x-r?(’(*f'?) b [/\(_-,1-7}1'

o

A

Observe:

- The last term is a flei QJ_A‘: %ﬂ.ﬂi&\ The first term is a QZJ ﬁﬁ( rt ;ig_(ég_ﬁ_fi

- The middle term is _TUOL (L the product of the quantities being squared in the _{ $ and 3d
terms.

~ dhd SL posthue.
- Algebraically: 3,h

~ X2 + 2Xy + y? =(x—[~3]2

X2-2xy+y: =( ¥ -4y ¥
If the A and C product is large, check for Perfect Square Trinomial

Example 1: Determine if the quadratic is a perfect square trinomial.

A) x* +50x +100 B) x* —6x+9 C) 16x* +24x+9
700 = 10 Vg= 3 Vieeg = i3
/0 =20 t3 8"" 2 g,w
no i 2k
Example 2: Factor completely the perfect square trinomials from above.
A) B) 4, Q) o 8
[ x—3) (4%+3)

Example 3: Factor completely using the perfect square trinomial pattern.
_A) 9x* -24x+16 - 0) 25r% +30r +9

, / 2
(55(-*4)?— (5r+3)



ractoring Using Direrence ot 1wo Squares (LI 6)
Let's start by factoring x* - 25 using our familiar methods: What are A, B, and C in this problem?

N feebes) b0 2 oveocas
Observe:
. Th: last term is a peﬂ’ff H 5% uare. The first term is a pﬂr{—ce! cféxu uarss,

- The two factors are identical except for the __\It44")
- These 2 factors are called CONJUGATES

[Nold] tan alsouse 1#not

but X2+ Y2 is PRIME (ks Just fike V-

T U;Jumbe(%d 5= (x+/B)(xV5
Example 4: Factor completely. If not factorable, write prime
A) x* -121 B) 4x* —49 Q) x*+4
(%11 (xA1) (2x~+T72%=7) prime
Example 5: Factor completely, If not factorable, write PRIME. Iz ¢ 3
A) 16x* -9 B) 27m* - 75 C) 68x* — 81 o
(Hy D) Hx-3) 3(9m™x5) (4x=0)lux 7).

3(3m+8)(3m-5)  (2%+ I ax-3)(4x

D) (@+5)’ - m? By’ —(9 +w) F) 2b*-200b

(445-m)a+6+m) (Y= $~w) (y+a+w) il p*00)
2b( b+0)(b-0)

F\_) 95 Hy 3«7 \ I ;2+ 100
[ 5- X)) 5+R) (x+ 1)%=17) e
prime whnuler Wb dr”

rahona!l npumbes



Final Checks LT 5-6

__LT 5. 1 can factor perfect square trinomials. Assessment Score: 0 1 2 3 4
ictor completely. Write PRIME is the polynomial does not factor:
1) 4 —16x+16 ly-2)* 10) 952 +306+25 [3b+ 5)”
2 2
2) 27 +36r+12 > 1) m“ -2m+1 2
3(3r+2) (m-1)
3) 4r° —20r+25 12) 25a° ~20a+4 )
(3r-5) ( 54-
2 2 2 2
£ 4 13) 326" -16b+2
4) 9b™ —-12b+ (/55_;) ) h(”b“ 0
5) K2 —4k+d 2 14) 3222 +80x+50 +) 32
(A-2) A 4X
| 0) 25p° +10p+1 > 15) 1254 1007420 )"
P AL ) 5(6n—>
2_ = 16) b2 +2b+1 2
7) 45b 150b+1255(3b_@ ) b~ +2b+ (b‘“)
2 2 =
8) 25p2 -10p+1 ( 5p = ) 17) 25x~ =30x49 (5 Y- 5)

9) 36m> +96m+64 mn ( 5m+4)7' 18) 25v2 —40v+16 [ e V/HL) oy



LT 6. | can factor using difference of squares.

Assessment Score: 0 1 2 3 4

Factor completely. Write PRIME is the polynomial does not factor:

WL aptrY 2b-1)
916 (3 p ) 2p )
3) 27> -75 3(3n+5 (Qn-5)

ya?-12 g3 g+ 3N-2)
91250 2 g s+ 5m>)
W et H(6xD)
DIOS4 Gy H Y B-1)
DB o 5 2b-5)

9)8a2-18a(/ 3a+3)(aa~5)

w1 (40 p)

RPN,
ot 4 2925
ol (41 H(4x-3)
st ] g )
9575 (314 £)(3r-5)
62718 g (r+ 3Yr-3)
17) 5% 4 (p-r.,ﬂ(p'))

24 (6 +2) 5n-2)

19



More LT 6 Practice
Factor completely. Write PRIME is the polynomial does not factor. Use all methods of factoring.

~ %2225 = ( ¥AB)( ¥-D) 2) %2 - 144 = ( YAR)( X12-) 3) 952 - y2 =
( 3x+0)(3 X-0)
4) 9-x2 3t¥ (3.—ﬂ 5) 2x2-32 A (A4 6) 2x3-18x
oy daiadan 2% (x3)(%3)
7) x2-1 8) 15a%b? - 18a5h? + 24ab 9) 16x%-9
C)H‘D( X ) 3a b*(Ba>b o ¥+ Qb") (4x+ D4XS3
10) x2 + 4 11) 64x2-81 12) 625 - x*
PrirT\b [ %+ CD(SX-'@ [3 5.,-f-)( 5—%)6‘1‘29
13) 4x2-9 14) 2x(3x+ 1) - (3x + 1) 15) 5x2-125
[ 2%+ 3)(2x-3) (;Zx-l MW3x+) S et )C—Q)
16) 49x2y2-25z2 17) 30x2y - 24xy? + 36x3y 18) 25x*-4 s
(Txy+62) Txy~52) bxy( 5x—Hy+ bY>) (5x1+l)(5>t >y
19) x*-81 20) x2+2x+7x+ 14 21) x%y2z2-36
—(y ) (%4 ) (D) [ ¥+2)(x+7) (vyz+e)(ny? <)
22) x2-y2 23) 9x2 - 1 24) (22 - 3)2 - (x + Ty)?
(¥ +9)(%Y) (3x+(3%1)  (32-3+%+79) )
(228 <)/
25) (x +y)2- 72 26) 6x +xy + 6y +y? 27) (x-y)?- (y - 8)?

%
(34y tDOFY 2)  (f34)(¥1y) = (xy 7Y HDYI
: =(X-9J( x-2Y +§)
28) (a+b)?-(c+5)? 29) ¥ +x%y -xy?-y? 80) (x=5)k = y*
(11bs c18)(0tb-06)  (YADCWHY)  (y-5ry)( r54)
31) x2 - (y + 2)? 32) 16x2 + 49y? 33) (x - 6)2 - 9y?

(y-4-2) (¥ 1y*3) Prime [x-6 134 ¥=6-39)

34) (3x +y)? - (2x + 5)? 35) 169 - 49x? 36) 100 - (x + 9y)? g)
[ B +3+5)(><~(§“9) (15+N)(l3~*779 (10+ x-f‘?g)(lo“x‘q
Yy x2+25 (5.{_@( B )() 38) 2x%— 6x2 + 3x - 9 39) —x2 + 100
40) x% + 1 (Answers below) ( Q}Q’)‘-f- 51\(’—5) ( ID_*)O (,IO ‘-K)

Prime ¥ 0



LT6 ANSWERS SCRAMBLED

[3x+1)(2x-1)

/q'_+5] (x-5)
\x+3)(4x-3)
2x(x+3)(x-3)
3ab2(5a2b-6a*+8b?)
(xyz+6)(xyz-6)
(8x+9)(8x-9)
(x+y+2)(x-y-2)
(5x+y+5)(x+y-5)

MORE LT 0-6 Practice

(13-7x)(13+7x)
(a+b+c+5)(a+b-c-5)

(x-6+3y)(x-6-3y) (x+5)(x-5) (x2+9) (x+3)(x-3) (5+x)(5-x%)
(2z-3+x+7y)(22-3-x-7y) (6+y)(x+y) (x+y+z)(x+y-2) prime
6xy(5x-4y+6x2) (x+1)(x-1) (x-8)(x-2y+8) prime
(2x+3)(2x-3) (10+x)(10-x) (25+x2)(5+x)(5-%) (x+3)(x-y)
(10+x+9y)(10-x-9y) prime (5x2+2)(5x2-2) (3+x)(3-x)
(x-5+y)(x-5-y) (Bx+y)(3x-y) (3x+1)(3x-1) (x+y)(x-y)
2(x+4)(x-4) (x+2)(x+7)  (x+y)(x+y)(x-y) (x+12)(x-12)

(x-3)(2x2+3)  (7xy+5z)(7xy-5z)

Perform the indicated operation and Simplify Completely:

1) (x" +3x2—2x+1]+ 0 =x? +x—6]

XM 2+ gy=p-5

2) (3x - 6)(2x + 5)

bL*-3¢-30

3) (4x+3)3 4) (2x-3)?

qxz—lle‘?
by 2+ %1 10€X 127

Factor completely with respect to the integers.

5) 3a%b +6ab
3, b(a+)

., 5% +x -4
[ 5y-) (%)

13) x° +12x2 +16x

YL 12X+e)

16.3x?-48
3 (Y1) 4)
28.30x3 +40x%2 + 3x + 4

[ g+ &) (108>)

31.9%3 + 18x2 +7x + 14

[ Ay2 D(¥2)

34.18x3 + 30x2 +3x+ 5

({0\/?'4'])(377(‘*5)

6) x% -16
(44 (-4)

11) a®+3a2+5a+15

(0%45)0-+2)

14) 4x3 +8x% -3x -6
@XZ:'B)( L+2)

21.200x2 -50

sh(ax+0)(ax)
29.x3 +2x2+5x+ 10
(% 5) (x4>)
32.-2x3-4x2-3x-6

-1 ( ax =#3)(1H2)

35.2x3-2x2+5x -5

(2ax+9(¥)

8) x% -x-12

(1~ %+3)

12) 16x2 - 49
(4x+7 (4x-17)

15.9x%x2 -4

( 3%+ 2)(3%=)

27.x3-2x2+4x-8
(w*e)(>)

30.x3-2x2+4x-8

[ YY)

33.2x3+ 4x2+4x + 8

Al $2+2) (v>)

36.2x3 + 3x2-32x -48

(gt (¥ (a3

218



37.5x3 -20x2 +3x - 12 38.18x3-2x2+27x -3 39. 7x3 + 14x2 + 7x

‘ 2 .
— (5% %3) (%2 27)(@%+ )  7x(x# )[xA)
40. 3x%-24x + 48 41.2x3 -4x2 -3x+ 6 42.6x3-18x2-2x+ 6
2 : _
3%~ L4) (2% (-2) (s> 1)
45. 3x* - 300x2 46.28x3 - 7x 47.3x%+ 3x3 + 6x2 + 6%
3 (A10)(HO) IX(AXHYKA) gy 22 )
48. x* + 12x3 + 4x2 + 48x 49.10x3 -20x%-2x+4 50.18x3 -9x2-18x +9
V(LHO(AI>)  AlSKPaY p-2) 9y ) -1 (2x)
Some Answers 1) x4 +2x3 +2x2 -x-5 2) 6x2+3x-30 3) 64x3 +144x2 +108x +27
4) 4x2 —12x+9 5) 3ab(a+2) 6) (x-4\x+4) 8) (x-4)x+3)
9) (5)( —4Xx +1) 11) (a%+5)(a+3) 12) (4x+7)(4x-7) 13) x(x2 + 12x + 16)
14) (4x2 - 3)(x + 2) 15) (3x-2)(3x+2) 16) 3(x+4)(x-4) 21) 50(2x+1)(2x-1)
28) (10x2+1)(3x+4) 30) (x+4)(x-2) 32) (-2x2-3)(x+2) or-1(2x2+3)(x+2)
~~24) (6x%+1)(3x+5) 36) (x+4)(x-4)(2x+3) 38) (2x2+3)(9x-1) 39) 7x(x+1)240) 3(x-4)2
(2) 2(3x2-1)(x-3) 45) 3x2(x+10(x-10) 46) 7x(2x+1)(2x-1)
48) x(x%+4)(x+12) 49) (5x2 - 1)(2x-4) 50) 9(x+1)(x-1)(2x-1)

LT 1-6 More Review of Factoring

16) %% —x*.~30 17) x% - (2y + 3z)
Wlwty2) O Liiyas) ( x4239 732Y y-2y-32)

15) xw + xy + xz

8) 5x3 — 45x 20) 6x2 +8x — 3x — 4 21) x8 -1 p
XY+ 2)(¥-3) (Ax-1)(3x+4) (DL =30+ ) )
W\ 22) 2y? —y® 416y -8 23) x¥ 4 2x2 -3 24) 4x3 —12x? - 40x
M(? >18)(ay~ (¥ 3) () () U M—g)’{:ﬂ)
(09(0’25 (a+2b) - (2a-3b) 26) (2m-5n)? - (4m+3n)? ,
W Ba-bY(0+ED)  4{am-n){mn)
ANSWERS:
15) x(w +y +2) 16) (x2+5)(x2- 6) 17) (x+2y+3z)(x-2y-3z) 18) 5x(x + 3)(x - 3)
“A\O) (2x-1)(3x +4) 21) (x*+ 1)(x2+1)(x- 1)(x+1) 22) (y+2)(y*-2y+4)(2y-1)

23) (x+1)((x-1)(x%+ 3) 24) 4x(x-5)(x+2) 25) (3a-b)(-a+5b)
26) 4(3m - n)(-m - 4n) or -4(3m - n)(m + 4n)



Even More LT 0-6 Practice CPA2 Name

~“mplify Completely:
1) [6"3 - 4x? +5)— l2x3 +6x2 —7) 2) —6):3(4)(2 —3x+5)

Yy 240X 4] 2x

Factor Completely. Write PRIME if it can't be factored:
6) 25 - x2
( 5+Y) (5~X)
11) x* —-x3y-4ax +4y
(x>-#)(x-y )

14) 9y4 --Gy2 + 12y2 -8

(3y™-2) (3y**)
17) 3x° —48x
3%( w+4) (x-4)

= RUYO+1§ X 4305 >

5) 4x3y? - 2x%y
AxX Ay (ax-)

9) 8x2 +26x+15
(4y¥+ 3 (X 1<)

13) x3 -13x2 - 36x
¥ (¢ *=13%-30)
—6) (x+yf -2°
(Y +2(¥y 2)
20) x* - 81

(N0 1+ 3 -3)

23) 3x° +9x2 —12x

2y AP(A)

21) x* +3x3 —27x - 81

5
() ( % 'L’ﬂ)) -

(4 y¥-g)(-x+3y)

BN

3) (2x+3)(ax? -6x+1] 4) (x-2)f
g x2-16 x4

Y 2-ox 2%~ §

8) x2 -7x+10
/%= 6)(x=>)
12) 25x2 +16

Prime
15) 2ax - 2ay - 2az
24 (v-y-2)
19) 3xy-9x+y-3
(4=-3(3x1)

22) x* —2x% -8

[+ )(+2)

24) (3x +2y)? - (5x - 4y ) fﬁ%

ANSWERS

1) 4x3 -10x2 +12 2) -24x5 +18x% - 30x3

4) x3 -6x2 +12x-8 5) 2x2y(2x - 1)

8) (x-5)(x-2) 9) (4x +3)(2x +5)

12) prime  13) x(x? - 13x - 36) 14) (3y2 +4) (3y?-2)
~) (x+y+z)(x+y-2) 17) 3x(x+ 4)(x-4)

20) (x2+9)(x+3)(x-3)

23) 3x(x +4)(x-1)

3) 8x°> -16x+3
6) (5+x)(5-x%x)
11) x3-4)(x-y)
15) 2a(x-y-1z)
19) (y-3)(3x+1)
21) (x+3)(x-3)(x2+3x+9) 22) (x-2)(x+2)(x2+2)
24) 4(4x - y)(-x+3y) or -4(4x - y)(x-3y)



Solving Quadratic kquations
Date:

—After this lesson and practice, 1 will be able to ...
O solve by factoring. (LT 7)
O solve by taking the square root. (LT 8)

It's finally time to start solving! The first way of solving combines factoring and the zero product
property. Here’s what that property states:

o
If ab = 0, then o=0 Tr b=0

You'll first want to get your standard form equation set equal to (O . Then get it in factored form.
To get an equation in factored form, just write it in standard form, then factor! ©

a5 byt =0
Once the quadratic equation is in factored form, use the zero product property. Essentially to do this,
you just try to find the value for x that makes the equation __Z.exr 0~

Example 1: Solve by factoring.

A (x+4H)(Bx-2)=0 B) 2x —6x° =0
(+=0  J-4=0 ax( 1-3%) =0
U awep IERTS
SaanE e S
B) x*=x=12=0 C)ZE;TS)(3X+7)=0 o
[y =) (%+3)=0 pe %520 Jit o
- - ) %‘: .:7/3
X = i K* 3 no %X~ B :
D) x(8x+1)2x-9)=0 B 2n°-13n+23=3 H$0

an*3n +40°0 5-7?
an = 8n-sn +20) =0
c;m(n-*—?)*ﬂh*‘ﬂ"‘()
@14—5’)(?1—-4) =0
*F)  15x°+12x° ~105x* -84x* =0 n= 3 N~
AR T O
3¥¢(Ka(5gw)-—7(5x+q)) i 9 #1 K =

a2 %= (5% tH) =0 2]

(=0 ¥X= g ¥°

—

l PO




G) 2x* +12x =80 éﬁaé ¥

32
g N Tre20r-36=4 TF:.
~ AxHPx-80=0 =¥ 1r2+30r-32=0 as's

A b= BEEC > + 29r— s ~32=0
2 ( x+10)(x=#)=0 Irl v+4) = 8( r ) =0

. = "y 1
X=-1 x=4 {Tr =S)lrep=0 T -

y as you did above. What's different about the equations

i

Sometimes you won't be able to factor as nicel
in Example 2?
<P nt by +ym
lf\/ﬁr these, you can solve by getting x* alone, and then take the _S4 art oot
Ao

u can also get a binomial squared alone, and then take the %‘% UBYC ro0+
DO NOT FORGET THE + and s
Example 2: Solve. If necessary, simplify all radicals and give the radical rounded to 2 decimal places.
A 5x*-180=0 EYAZD, B)  3x*=24 - s i
£ san 5(x ; g W) 100 2=10=0
5"; © B(xA6)(%=6)=0 T yt= 10
X2de eep ] [ x22 b
B S R ¥ = 4L Vio,
2 4 (O
4x = Ab X% A 2
x% 48 7%= 2100
5 X-::' :f_'. —;—; y-:- %D
(%= 23 ] = y= 2 [0V
E) (Bx+4) =9

F) 8(2x-3)?%=16

3yt = 23 , (ax-3)Z 2
2y = ~4 13 o ax-3*= ¢JJ'_f_:L
33(:-"""‘ Xﬂ.-.f/ :”_3 bog, & 3:’1 A~
AT G) 2ukeidriwds=3 I o 2 jxfz 54 :1
A S F - 2 +16=] Btz x] 2./

R
( D% "'H'} 7::"‘ AR= HL) 3= 5 2%=3 /}("""‘—g' K=
Always make sure your radical answers are always simplified! Here's a quick review ...
ﬁ\) 180 -

V5:8:2: 9

AT

O (/54p° D) \/S;Tl
V9.6 p*p

il [Fodip] Eﬂ




Final Checks LT 7-8

LT 7.1 can solve by factoring
lve each equation by factoring.

Batelaei=n a =]

2) n% ~Tn+12=0

n = i ) 0]
3) m? —3m+2=0 ]
m= 3
2
4) b~ +8b+15=0
: b= -5-3

2
5) Tm* -451=-3 -

pr—

0) b —b=Tm5 b= -3 i
7) n? +8n+20=4 n= ...4-

8) 4b° +20b+13=-3 e % ]

2 _—
9) b —3b-45=-5 j= < Q/>

Assessment Score: 0 1 2 3 4

1058 s6p—5a4 p- /-3
i woauiBess 0= b /
12) 72 4721727 ) = - b S
13) x% +14=0x e
14) x* 220 %=0,

15) 4n2 =—12n+112 n= Lh --7
16) n +28=11n e Y

2 —_——
17) x~ +21=-10x y = __7’ _3

2
18) —-48m=-90-6m m= -5'/ 5



LT 8. | can solve by taking the square root.
Solve each equation using the square root method.

V82, - 2

F\“rz +9=01

W 4776
[ea, -l

2—_
3) -8x* =-512 %%

2
4) x“ +4=94 53 ﬂa
S)x2 +6=47
3 Ji|

2
A ~10k2 =-220
1 ]
7 4% =76 5 Jl/q
gy 7 =693 4 m

2
9)7x" -3=564 q

Assessment Score: 0 1 2 3 4

2

10)-1-2" =99 4

2
11) 7x“ =9=509
1 J74
2
12) 7x° —6=512 . m
13) 22 +1=17 42 J_é,

14) -5-8p> =29 4 5

15)36p2—10=15 4 ;5’_

p
2
16) 2k~ +2=122 j—é)@

17y 1+16n% =2 &

e
o
18)16x2 -5-76 L %

- Rt



Pathe v %m/@m’f& b it

Umt 1 LT 3 | can simplify square roots Name
Simplify each square root
1 V8=y4 Y8 2) 45 3) VB0 [35/3
AR b 5/
92 3% 5) «/9_8,/ 6) Va8 =Jjp /3
T 43
7) V125 B/ 8) 20 o) V72 = yG/a/9
275 (ﬂf;{' |
10) V63 3/7 1) V144 12) 32 = V% (%2
E 4/2
13) V75 K3 14) /200 15) 5418 =5/g « /73
3 e /5/3
18) 3V28 3/4/7 17) 2/1000 18) /1,000,000
w7 3 V0 /10 j000
R070
19) 3128 3@15 20) 827 21) 44/80
/R NI
J_o-"
22) -3/54 -~ 3 J’Ef J’c}“ 23) -7/40 24) -SJW
~ G5 - 1/E /1D ~ g
~14/70 -g¥
25) 2./500 G 26) -4+/24 27) 3J175 . 28) 5108
Q@E -4 J’ZZJZ, 325V 5Vaa fr@
b o 16 /7 gof
ANSWERS SCRAMBLED 7+/2 37 5./5 642 2./2 1042
542 42 4.3 2.5 2.3 12 35 5.3
67 243 242 1542 165 1000 20410
-8V6 3043 1410 2045 1547 -96 -88 28

g



Imaginary and Complex Numbers

Date:
—After this lesson and practice, I will be able to .
0 perform operations with i imaginary numbers (LT 9)

Warm Up: Solve the equation x2 + 121 = o

ane e

This quadratic equation has NO real solutions. However, there dd existsolutions ¢ outside the RFAL
number system. Let's review that number system ...

wmin we Numbers

o

L " Real Numbers ‘“\
% m Elﬁ\ I N ar\ﬂ \ ,-“// Rational Numbers
bt ) ) e

T —

e Whole
" Numbers Irrational
\ | \ Numbers
| Natural |
\ "\ Numbers /
A
“H-.\x

e

An imaginary number is any number whose square is -1,

We use the letter i to represent imaginary
numbers.

Here's the most important thing: i = —1

-y : W
That means that i = |/ =/ B= = i

B ]
Here's a quick example: V=4 = “/1_}_ = 2|

Thereisan i key on your calculator. Change your mode to a+bi.
A Sometimesit will help you. Always show your work to prove you did it by hand.

Example 1: Simplify each radical completely.

A wlSh B A3 Q) 12
/5 b Vg3

ey

3%



D) -49 [ 5V-54 F o N-120

’?1‘ 51‘ ﬁ-@ f‘ Vrf.z ’ ‘7‘ 5

/fl‘f(; B ) /30

—

So that's imaginary numbers. When you combine a real number with an imaginary number, you get a
complex number. A complex number is a real number plus an imaginary number. The standard form

of complex numbers looks like this: °
&+ b

NEVER leave i to any power except 1 in your final answer. Simplify and combine like terms.

Example 2: Write each expression as a complex number in standard form. (a+bi)
A Q2-11)+(8+3) B) (15-90-24-9) ) A(4-3 ) —{\U*&.,i)
i =8l -9 B -bi ~\b b
~2= 1A\
PRk
Example 3: Write each expression as a complex number in standard form. U?ecwll 6= J
A) 4i(-6+1) B) (9-2i)(-4+7i) 5 Q) (4-i)(4+i) 2
-4 T4 ~30 42T o3~ (Lt T
v A ;I i = =4
~= =3 Bile = Wi
— e +T) 17 Cb”j_{j@
Example 4: Write each expression as a complex number in standard form. i el
A) (9—i) +(~6+7i) B) -4—(1+i)+(2+3) Q) 2-7i)2+7i)
3 +bi b =it RPN 4 —4qC
- e S o
¢ 52
D) -5i(8 -9i) i E) (=8 +2i)(4-Ti) F) B+4i)? e
-0l + 4O -3a +§i +561 e q—#a'—l'i“‘”"‘
- B~ HD L ~1¢ = b ~ T4t

Let's return to the equation from the beginning of class: x* + 121 = 0 You are now prepared to solve
equations to find all solutions, whether they are REAL or COMPLEX (imaginary)

Example 5: Solve. Give all real and complex solutions.

A) 4x*+72=0 B) 4x*+23=3 C) 2x*+44=4
4 y*= ~T x_hgg‘r— -0 ax= 40
e )ﬁq“""lg e }(7-:: _51#’ X P --%_Q;-
| ¥ = :{ Ur:lf) - | J:ﬁ %f-i\}r"lo
x= 1 3T x= x5 =Bl



Final Checks LT 9

LT 9 | can perform operations with imaginary numbers.

iplify
1)@)-(6-2) -l +I0l
3) (-60-G) -,
5) (=2D)+ (50) 3’

7) (=7i)(31) 2 ,

9) (-4i) (-4 + 2i)

STl

1) (=8i)(=5i)  _ 4D

13) (-)(-8 - 2i) _; +9 \'

—_—

Assessment Score: 0 1 2 3 4

D@ =3l
4) (-20)-65) —%|
6) (-5~ 6i)+ (7)) — &+ [

8) (3i)(-8 - 8i) ‘94’ 2 q_, :
10)365) gy

12) i)-4)2)  3Q)

14) (35 +4) |7 — |6J.

dolve each equation using the square root method. Simplify your answers.

15)p” +2=-1 1 | I3

17} 5% =85 & Iﬁ

19)4p"= 320 4 w15

™) m> +1=-9 = l' ﬁé

193t~ A

1 n’e6--12 + 20 [,

200-3=96 L -rD-

22) n? +6=-7 4 J_l/b



Completing the Square

Date:
—After this lesson and practice, I will be able to

L solve by completing the square. (LT 10)

Do you remember perfect square trinomials? We learned how to factor them earlier in the unit. Let’s
use that to help us solve an equation!

Example 1: Solve by finding square roots x> —8x +16 = 25
(x—4) =25
X-4= Lh —
That's a pretty great way to solve quadratic equations, but unfortunately, we won't always have nice

perfect square trinomials in our equations. Luckily for us, there’s a way (o create perfect square
trinomials. It's called completing the square ...

Set up the following scenarios with your papers and fill in the table accordingly.
Equation Number of 1-tiles needed to Expression written as a square
complete the square

{

5 i

L X:+2x4_ pr o _L)z
2 2
2+ex+ 9

(x + _3__)2

x2+8x+_L(ﬂ 4.

(esg 5 _JF

¥ +10x+_35 (x + 5“_. )2

Answer these questions with your group. Consider the general statement x% + bx + ¢ = (x + d)?2.
a. How is d related to b?

dois = ok b
b. How is c related to d? 2,
¢ =d-d=d
¢. How can you obtain the numbers in the second column of the table directly from the coefficients
of x in the expressions from the first column?

& +pke B0t b Sgusre i add

32
"



Lers pracuce compleung e square perore we solve ...

_Example 2: Find the value of ¢ that makes x*+bx+c a perfect square trinomial. Then write the
_xpression as the square of a binomial.

A) x> +16x+c B) x> +22x+c C) x*-9x+c
""Lf
C“:' g ""[PLI' a’ = A o
D) x*> +6x+c E) x> -15x+c¢
_ 2k (-15V: AAD
LF H=9 . # 7 b *“Z’;_"

Solving quadratic equations of the form x* +bx +c = 0 by completing the square

Steps to solvin uadratic equation by COMPLETING THE SQUARE:
—1) Make sure the coefficient of x2 is 1. (Ifitisn't..dividebya suitable number!)

2) Put the constant on the right side and x2 + bx on the left side.

1
3) Take E the coefficient of X, square it, and add it to BOTH sides!!
4) Factor & solve using the square root method!

Example 3: Solve by completing the square: (If b is odd, use fractions not decimals)

A) x2+12x = 28 B) x2-6x+5 =0 C) x2-9x+20=0
- . q yl %«\-
x2 + 12x + 3‘, = 28+|3 )(L"‘bﬁ""ﬁ-- b'{‘._____ )gg'-—‘f*ﬁ't'if-‘: '1%014
O
(X_fml:w (y;-*b) =4 l\/\K,,_‘;“_'_{\"":‘_lﬂ_
- |
K’f(azig X~ j";l X...q*:j_l,.
- . PN
x=-(bT% Y= 5% 3 il
B g= 5 »= ¥e B2 %
. x-:: -"]Ll' ')(-"9‘-
> ,L;‘,.



D) 12540 E) x*~8x+36=0

)(9 Write original equation,
he - Write left side in the &
~ A *..3.{:—9- L[-—r_é_(a form x2 + by, . { >C~ LP, = ”36 o ”ﬂ
( e b),_ = 3 2 Complete the square.
A = Write left side as a o
" J’ hin:ﬁiarsq:ared. b o 4 = X ‘\):56
W = {p T3 2 Tak: s?:are roots of r
b each side, e A a\“ [:j
o o Solve for x, X 4
X é & 4\]‘ Simplify.

Example 4: Solve each equation by completing the square.
A) x*~10x+8=0 B) X +4x-4=0

xi0x+ 35 = -§T a9 K2+ 4xtH 4L

(x5 = i (x+3) =8
C) X*+4x+1=0 D) x*+6x+12=0
)gz'—fl.{—)g-f"_t_, : '1T_.i-»- )\z‘fb?(‘f‘.ﬁ.. = -2 Tl
a.—-
(xta) =5 [%hB) = "3
x:agi\]’% Xﬁ_3iiﬁ
B x*-3x-5=0
1 3 . =
1% gnt B YOV L Ll
i T + 29
6&“3) L a8 " —3—)—;\""’“”'
a i% 3“4



Solving quadratic equations of the form ax* + by +c=
Example 5: Solve by completing the square:

N\

0,a =1 by completing the square.

\) 2x° +8x+14=0 %b‘ﬂg' B) 3x*-36x+150=0
30’
E = 0T 2
e e b7 A Ki-lax T 36 = 60
3 ‘-(9 = - |L§_.A
(wa\ pite B8 (x Y,

D) ¥ +2Ix =-98 4 d,i-z._{,_'ﬂ'

17



Final Checks LT 10

LT 10 I can solve by completing the square. Assessment Score: 0 1 2 3 4

dolve by Completing the Square

1) m? +4m=77=0 =1, 10) x* —16x-48=—4
X= 8§ % bl

2 2

2) 4b* ~165-24=0 11) p* +18p+12=-3
— +
aEAIT) q+\pb

3 3
3) b +65+93=0 : 12) 5% -8x+20=5 ___
RS B R
4) n® -18n+56=0 13) x% ~10x-73=2 "

e (Y *=19,
5) k2 —8k+61=0 14) p% +12p+41=9 =8
o K= 4t 306
6) n2 +6n+5=0 6 15)5::2 +10n+34=4 _ ' = \'%
n=-,
2 2 ;
—2¢-35=—1 16) 6v° —12v+85=9 5

7) a* -2a-35=-10 - 1155&» ;5_:_':___'3# Jio

2 2
K2 —4p-38m=6 ol 17) 7x® +14x-53=3
% 42x-12=2 o 5 18) 26 ~8b+94=7 ,_LI' 1\ EE;:X

2 3

33



Ine Yuadratic rormula
Date:

—. After this lesson and practice, | will be able to ...
O solve using the quadratic formula (with rationalized denominators). (LT 11)
O use the discriminant to determine the number and type of solutions. (LT 12)
O write quadratic questions given the real solutions. (LT 13)

So far, you have learned three strategies for solving quadratic equations ... they are:

2 5%(}«&1@ DU‘— (kteast Wmm“b £

Each strategy has its own benefit depending on the characteristics of the equation. Today you're going
to see the fourth and final way of solving quadratic equations. It's one of the most famous formulas in

mathematics and it works on ALL quadratic equations!

Let's first derive the Quadratic Formula using completing the square:
a’ +bx+c=0 subtract c

ax’* + bx =-c divide by a

2 b*

i b 2. vh .--l""'a
.c2+-;x+ _‘ﬁ]_=T+ “a

>
(x+ 2 N e b

207 4or w
I
v+ 2 - 4 b4l .

) e |
. e o

51



Ihe Quadratic Formula: For any quadratic equation ax* + bx + ¢ = 0, the solutions are ...

-
—b+Vb2-4ac —b—Vb2—-4qac
X = o X =
2a 2a
—-b+Vb%—-4ac
sometimes written as one solution with + : X =

2a

Example 1: Solve each equation. Write your solutions as exact values in simplest form (no decimals)

1
A) 3x* -5x =2 ‘ B) 2x2+8x2—12 Aok C) 9x* +12x+4 =0
wA5x -2=0 n-a b=g c=12 =0 p=12 C=H
=3 b=—-5H C,’“'%._ c;f". S c=lb y= =l '\}T‘;{'-"‘ﬁ
4+ 25 - A A9
g« 53 Ja5-40 SRR AR )
Al3) e GRS REE
~ ol o 1%
- a1 R : - - o 8
‘_a:_ / H\ 1 = #L%:La____i_m —“"A '_L,??-J
| ¥ &, % | s = LW
£ .
D) 4x*=8x+1=0 E) 2x*=7x-8
X= 83 G- X)) ax’=Tx +820
___——"-'—_4_“ e —
ar4) e = T2 ua-nas)
X~ ii_““—__—,_;):‘f:é = &-—_§L3 _ aa)
; 3 = g\jg‘} %= R
L’-
"'8 & D 0 ;
f} 9 E} ) y T 1_-@
-
D) 4P E)5 i

»®



As we' Ve seen, quadratic equations can have Ml

or F:Ompl b solutions. Let’s

discover how to quickly determine which type of solution a given quadratic equation has ...

—

B

y 2 = , ‘1"‘;‘1& Y |
Discriminant: Given ax® +bx+c =0, the discriminantis _D ~ Hac. ( not bz;'q’aﬁa /

The discriminant does not include the radical symbol!

Fill out the table below.

Value of Discriminant

Number (0, 1 or 2) and

I
N 3-se=2 AD = #(3N3) = 44 a y;%ﬁ,tﬂr&ih:fnu
g) 2 +8x=-12 b= 4 () = -8 5 mﬁy\g
Q) % Hzera=0 | g () =0 | 1 red Soluhon
) 4x* -8x+1=0 Y- 4 () ()= 4G & gﬁﬁ%{ﬁhon
g 20-7n-8 44 -4 (D(8)=-15 3%«;&:5
Summary:
Di;%lilﬁﬁnt Number and Types of Solutions
Positive 2 ren Gahonal s ih aal)
Zero 1 ral  {dope Sl dhon)
; %
Negative 3 Compid (L M)M{/ paws)

Hy



CAQHIPIE £. TIHU UIE UISCTHINNGNL dNa give (ne numper ana type of solutions. Lo not solve.

A x* +10x+23=0 B) x*+10x+25=0 O x*+10x+27=0  _
™ 100 = H(N(22) =B 160~ 4((256)=0 00~ 4(1)(57) = O
91 @ 0 () 2 0 1 (D
<Re/al._or complex kRega\I\ or complex Real o_r’%éfﬂl?;
{2evD read i*

One more use for the discriminant!
If the discriminant is a perfect square, the quadratic expression is factorable under rational numbers.
If it is not a perfect square, the quadratic expression is prime under rational numbers.

We now know how to find the solutions of a quadratic equation.
Next we will do the reverse: Find the quadratic equation given the solutions.
We will use this in the next unit.

, 2L
§ g — -~ s | \ ‘-.I .
Factored Form — [ A E.l. ) [ %) 2.1, given r, and r, are solutions.

Example 1: Write a quadratic equation in factored form with the following solutions:
) 2and-4 B) 4 @) —% and -7

( x=20) () =0 (= ) (%~ =€ [xﬂ"’g\)( % -’r’ﬂ)’-"@
(%= H)=0 Uﬂ( ax+1 ) x+7)=0

Example 2: Write a quadratic equation in factored form with the following solutions.

A) -1 and 3 B) -4 and O C -10
(%41)(%-3)=0 [+ (x~0)=0 (%110 (&+10) =0
%/ % t4) =0 (¥t1BY =0

o 27 RSDNRDED

Example 3: Write a quadratic equation in STANDARD form with the following solutions.
A) -2and2 B) -5 C) -5and 1/4

(x+2)(%-2)=0 (XY (%+6) (x4 ) =D
%= =0 X DY +45=0 RS &)k =0

yxF+19x=5=0
D} ﬁ-E n(’\b’n’o )

A =0



Final Checks LT 11-13

LT 11. 1 can solve equations using the quadratic formula (with rationalized denominators).

Assessment Score: 0 1 2 3 4
olve using the quadratic formula,

I)QQX2 —2x-12=0 )(g 3 W 74 -n2 +3n-4=0 3‘_’]: ;H
, o)W
A
2 apom0 2B
- xz— x—1= ‘ A
2)~3%° -3x-1=0 e \B
_.--—--[;""

2 - 2
9) —2n" +n+3=0 I‘-és

Al e
5
10) -a% +10=4a 3= Ji
4) 5n® +2n42=0 | £ 3
-_______.-!'
o,

11),3%% ~1=3n 2% 5}
. =

v/
>
&) 542 +45-8=0 -2% 3 m, 12) =332 Jxw0 | 4 ] \);53
s —
e y



_0x2 43=- ) 2 45b—6=
13) -2x” +3=—4x 95"% 16) 2b° +5b-6=b 'b"\\’:b
i

—_—

2
) 2 2
14) —=x~ =-5x-10 17) 5n~ -3n-10=2n+n"" -3
4 137
A b
_— <z
o~
2 2 ) 2
15) 5n” —2n-7=3n | JTB 18) 4x” +4x—6=—2+3x =yt Q@
..-I”fy.
Ca

™

Lt 12. 1 can use the discriminant to determine the number and type of solutions.

Assessment Score: 0 1 2 3 4
Find the discriminant. Then state the number and type of so lutions.

1) 3k% +8k-5=-10 T real 2y 62 +5mid=5 | Stk
N7 3r-5=9 5D Qimnby et +10r-4 19 &Y wd
5 PR o \redl 6) 8% ~8r+10-8 (3 Ireal
T-on em0 yap il p-anom-sto 40 Avesl
0) Sn” +n-d=—6 30 Aumed 10) ~6n” +9n-14=-5n —|tthy Qim0
11) 72 +3-2-9x> ) Bia 4 12) 167 +10-6+12" 80y iread
13) 4k% ~14=-14+10k T, S TR bt 2 yent
Y
") 32 2n-8=-3 - 16) ~6v ~16v—5==13v j

4 Qred 5
bl Qv 1 aimao *g\



LT 13. 1 can write quadratic equations given the real solutions,

e

Assessment Score: 0 1 2 3 4

‘ite an equation having the given solutions in factored form AND standard form,

Given Solutions

1)-3and 2
2) 8 and 1
3)0and 2
4)-1and -5
.

5)-2 and 7
6)3 and 9

7)2 and -10

8) -5 and -6

q> = JE
W’m 2fo-

Factored Form

(¥+2)(X-2)=0
(v~ H(x -D=0
x(x-2)=0
(Y4)(x1s)=0
(A1) =0
(3(x—4)=0

(-2 (¥A10)=0

(y48)(\+ 6) =0

(% ﬂo) ( *—%JQ =0
(%-5) (A12)70

Standard Form

X%t ¥~-=0

1*ax +€=0
p=2x=0

L +ox+5=0

\2_ 5y ~14=0
12X -51=0
Y+ 8%-20=0

111x+20=0

%2!- [o:'—O
(=270




More Review LT 7 and 10, 11
LT 7. | can solve by factoring. And

LT 10. | can solve by completing the square.

CP Algebra 2 Name

11. | can solve equations using the quadratic formula (with rationalized denominators).

Solve. Factor if possible. Use completing the square or quadratic formula for those that don't factor.

1) X2 +10X =24 =0

=0

Afig. X= 0 qpge= |

4) X2-6X=5

23 J1¢

Solve by completing the square:
10) 2X2 -4X-8=0

|2 J5

_ANSWERS: 1) 2,—-12 2) 2,-14

1++/5
2

8) 9 1,-3

x= A4

5) X2 —9X+20=0

8) X?-X-=1
25
2~

11) 2X2 - 6X-10=0

3 24

3) -4,-14 4;3:M51 5,4

10)11\/3 133—1@

2) X2 412X =28 3) X2 +18X+56=0

q%ﬂ%'

6) X2 -5X =50

_.5‘150

9) 4X? +8X-12 = 0

(A

{

12) 2X2 +X-6 =0

2
5R|‘—}

6) =5,10 7) 5,3

12)§,—-2
2

a1y



LT 7,8,10,11 Solving Equations Name
“Solve for x:

1) x*+7x+10=0 2) X*-8x+12=0 3) x*-49=0
p=(¥+5) (x+2)=0 [ X=6Y %—2)=0 (X+D(x-7)=0

x=“‘6.“§ x—:é‘& )(‘:'-7{7
4) x* +5x-6=0 5) x*~T7x~18 =0 6) x*-5x=0
(XHAx—1)Z0  (x-qY g +2)20  x(x-5)=0
iyt =4, -2 =0 x=5
7) 2x* +5x-3=0 8) 3x*-8x+4=0 9) 2x*-3x-5-=0
(ax = Yx1 3)=0 (3x-2Yx-32)=0 (ax=-5)v+]) =0
= ol el
%#é!" 7( jg y ‘g{*.) ‘5’
10) 3x*+x-10=0 11) 4x*-25=0 ) 12) 2x* +7x =0
(3x-5)x+8)=0 (ax+ENX"GE0 /oy 47)=0
‘-"'..-6» -5 - = -7
5;/3,).-QJ e e WS
13) 5x*+29x+20=0 14) 6x*-19x+15=0
(5% +4 )x +5 )=0 (3% - Q\Xaxﬂ)"‘() % 2
X = "..‘l _..5 WE= 9y -10%119 i ’é

—~Answers Scrambled (+2 that don’t match anything!) {— -1} {2 6} { }{ ; 5} {0 }

i onlt-d frofi-gen ) Golifa



More Unit 2-1 Mixed Review LT 7-13 Name

. Solve the following equations by the square root method. Solve for all solutions, including imaginary
numbers. (LT 8)

e, 13
a 82-T0=1l+5 X=3 Ol LIRS e
o
2. Solve the following quadratic equations by factoring. (LT7)
a. 4x* +16x+12=0 b. 3x*-10x+8=0 c. x*-64=0 e ,_1_8'

X=3-I X= '3/3, Y

5. Rewrite each number in the standard form for complex numbers, a+bi . Reduce fractions and simplify
radicals. (LT 9)

o

a. \J-11 b. (—3—10i]+(—6-—5i) c. 'f627 .6_../-?
i - Q-5 2

¥

3 b .42 ] i (5+2i) q——ﬂﬂl
S ¢ i £, (1-2i)(-4+3i) * -3 o

=) i ;
SKA o i

6. Use the Quadratic Formula to solve x* +x+1=0 (LT 11) -] + l. B
: o A S B
A
7. Use “completing the square” to solve the following equation. (LT 10) 2x>+10x-3=0
e
o

8. Solve the following equations. LT 7,8,10,11)

a. -5x*=-125 ’ib/ b. -3y*+11=95 ’i—- alm



More Unit 2-1 Mixed Review LT 7-13  (cont)

9. Find the discriminant of the following quadratic equations and put it on the first blank. On the second
7 blank, state the number of real solutions for the equation. (LT12(

8, Bt -AdxiS5=2x43 } 9\ a real solutions

b. 2x*+8x+8=0 O / real solutions

13. Solve the following equations for real or imaginary solutions using the method indicated. Carefully show
all of the work and simplify your answers as much as possible to simplified radical form and/or the standard

form for complex numbers. (LT 10,11)
e G

a. x’+20x+80=0 completing the square a
.
& 3/4 T ’é /
b. 2x*+3x=-5 completing the square b.
2 2 : Q l
c. 2x-9x" =3x+2-10x Quadratic Formula c.
.-/ i j. ] I4
Nt
d. 5x*+2x+43=0 Quadratic Formula d. &

15. Find the approximate real roots (or real zeros) of the following quadratic equation, rounded to the nearest
hundredth. (multiple choice)

y=3x"+2x-6

a) no real roots b) -1.75, 1.15 c) 1.08, -1.85




LT 7,8,9,10,11 NAME

*%=7. | can solve by factoring.

3. | can solve by taking the square root.
LT 9 | can perform operations with imaginary numbers.
LT 10. I can solve by completing the square.

LT 11. 1 can solve equations using the quadratic formula (with rationalized denominators).

I. Solve using the square root method.
1) 3x* +12 =2x> +61

+ 1

(2) 4x* +26 =38

X = o=

II. Solve by completing the square.
(3) x*-8x+15=0 4) 3x*+9x=6 v

1) ax’* +bx=c

2) half of b, square it,& add it to

both sides.

3) change trinomial, to
i \JT:] binomial?

: -3 '—t' 4) square root method
e L e
—b++b* -4ac
III. Solve using the quadratic formula. X = 2
*** Get in standard form first! ax’ +bx +c =0
(B) 2x*-x-3=0 (6) 3x° +2x=-3
-1 3J2

= 3k T | X e -

-

V. Use the discriminant to determine the number of real solutions.

YA o 4o (+)2,(0)1.(-) 0

8) 2x* +x=6 -4
VEL Simplify. - ™ POeie el B e
") (18-5i)+(-3+11i) 11) (2+5i)-(3-i)

5= ~[+b!

12) (3+7i)(4-8i)

b Y141

&3



LT 12. | can use the discriminant to determine the number and type of solutions.

p—

CP Algebra 2 Discriminant Name
Fill in the chart:
b*4ac
Equation Standard Discriminant Number and type of
Form Solutions/Roots
2 =
Drderd=t) coliaet=h
A Com p! et
-5
2. x*=-6x-9 2
% 24 4%19=0 [
~ 0 read
3.3x2— 6 = -6x | B by =0
2
Q7 read
4.2 -x=-4 | [x = LtH0 -2/ s,
réad
et
A Lomple




LT 1 -6 -factoring Name

1. x2+4x+4 2. x2-7x+10 3. x2+7x-8

4, x*-6x 5 2x2-9x+4 6. x2+2x-35
7. X2+6x+5 8 x*-9 9. x2-13x-48
10. x2-4 11, 4% %x 12. x2-29x+ 100
13. x2-x-6 14. 9x2-1 15. 3wz =2x

16. x2-64 17, x2-25 18. x2-81

19. x2-36 20. x2-100 21. x2-1

22. 4x*-1 23. 4x2-136 24. 9x2-4

25. x2-7x-8 26. x2+13x+36 27. X2-5x+6
28. x2+5x+4 29. x2-21x-22 30. x2+13x+40
31. 2x2-5x-3 32. x2+10x-11 33. x2-14x+24
24, 5x2+4x-12 35. 2x2-5x-7 36. 2x?+13x+ 15
37. 3x2-7x-6 38. 3x2+16x+21 39. x*+hx-24
40. x%2+34x-72 41. x2-11x 42. 3x%+21x
43. x2+8x+12 44, x?2-10x+ 24 45. x2+7x-30
46. x*-2x-168 47. x2-x-T72 48. 4x%-25

49, x2-121 50. x2+17x+ 16 51. 10x2-17x+ 3
52. 4x2+12x+9 53. 4x2-4x-15 54. 9x2-4

55. x2+6x-40 56. 2x2-8 57. x2+18x+77
58. 2x2-98 59. x2+21x+98 60. x%+20x+ 84
61. 9x%+30x+ 16 62. 8x2-6x-27 63. x2-3x-54
64. x%-169 65. 25x2-9 66. 7x%+49

67. 2x2-10x-28 68. x2+8x+12 69. x2-2x-35
-0, x2+2x-63 71. 20x2-11x-3 72.12x2 +4x -5
73. 4x2-5x-6 74. 8x%+22x-21 75. 3x2-3x-168

g



LT 7. I can solve by factoring. Name
LT 8. I can solve by taking the square root.
LT 10. | can solve by completing the square.

[1. 1 can solve equations using the quadratic formula (with rationalized denominators).

completing the square or by using the quadratic formula.

1. x2-18x-40=0 2. 16x2=56x 3. 5x2=15x

4. x2-6x-7=0 5. x2-49=0 6. x2+2x+1=0
7. x2-1=0 8. x2-3x-4=0 9. X2+9x2+20=0
10. 6x2+9=-55x 11. (x+5)2=36 12. 2x2-3x=0

13. 2x2+x-10=0 14, -4x2+3x=-1 15. 5x2-6x+1=0
16. 3x2+1=-4x 17. -2x2+2=-3x | 18. 6x%2+1 =5x

19. -2x2-x+1=0 20. 3x2+5x=2 21. x2-6x=-8

22. x2+6=-7x 23. 6x2+18x=0 24, 2x2+5=11x
25. 3x2-7x+2=0 26. 2x2-3x=-1 27. 2x2-x=6

28. x2-144=0 29. 4x2+2=6x 30. 5x2+2=-7x

N 7x2+6x-1=0 32. 2x2-6x=-4 33. 11x2-12x+1=0
34. 7x2+1=-8x 35. x2+9=-10x 36. (x-2)2=18

37. x2-8x+7=0 38. x2-16=0 39. x2+6x=-8

40. x2+3=4x 41. 2x2+6=-7x 42. 6x2+2=7x

43, (x+7)2= % 44, 9x2-8x=1 45. 10x2+7x+1=0
46. 4x2+2=-9x 47. 3x2+ 4 =8x 48. 4x2+5+9x=0
49. 9x2+10x=-1 50. 2x2+9x+4=0 51. 2x2+6x=-4
52. 11x2-1=-10x 53. 4x2=1 54. 6x2=12x

55. 25x2-9=0 56. 2x2+11x=6 57. 8x2-6x+1=0
58. x2+11=-12x 59. 6x2+2=13x 60. x2=121

61. 4x2-11x=3 62. 8x2+6x+1=0 63. x2+9x+8=0
64. x2+8x=-12 65. x2+6x=40 66. 2x2=8
“ x2=x+6 68. x2+2x-6=0 69. x2-12=0

70. 3x2+4x=6 71. 7x2-105=0 72. 16x2=81

73. x2+5x+4=0 74. x2+36=-13x 75. x2+6=>5x -51



LT 8. | can solve by taking the square root. LT 9. | can perform operations with imaginary numbers.

LT 9. | can perform operations with imaginary numbers

Simplify each expression.

26. /40 27. /=88 28, -+/-36

29.(1 + 5i) + (1 -5i) 30. (3+20)-(3+20) 31.4-4-25

32.(2 + 6i) - (7 + 9i) 33. (1+50)(1-5i) 34. (1+50)(6-3i)
35. (5 - 6i)(6 - 2i) 36. (3+40)(3 +4i) 37. (2+30)(2-3i)
38.(2 + 2)(2 - 2i) 39. (-3-2i)(1-3i) 40. (3 +3i) - (4-30)
41, J-48 42. =300 43. =75

44, =16 +2 45. (4-1)(4-10) 46. (4+2)(1-7i)
47, (1+3i)(1-7) 48, (2 +4)(-3 - 2i) 49, (11-120)(11 +12i)
50. (2 +30) + (-4 + 5) 51. (5 + 14i) - (10 - 2i) 52. (5+120)(5 - 12i)
23, (3 +40)(1 - 2i) 54. (6+2i)(1-2i) 55. (5-131)(5 - 13i)
56. —44 = AR 58, J-8

59. (2 +30)(4+5i) 60. (5+4i) - (-1 -2i) 61, (1+2{)(-1-20)
62. (-1 +40)(1-20) 63. (6+20)+(1-2i) 64. (3 +20)(3+2i)
65. (-2 +30)+ (4+50) 66. (5+4i)(1 +2i) 67. (-1-50)(-1+5i)

LT 8. | can solve by taking the square root.

Solve each equation.

68. x2+80=0 69. 5x2+500=0 70. 2x2+40=0 71. 3x2+36=0
72. 3x2+75=0 73. 2x2+144=0 74. 4x2+1600=0 75. 4x2+1=0
76. 2x>+10=0 77. 4x2+100=0 78. x2+9=0 79. 9%2+90=0

o



LT10. | can solve by completing the square. Name

. -a«ve each quadratic equation by completing the square.

24.

27

30.

33.

39.

42.

45,

48.

51.

54.

57.

60.

66.

X2+12x+4=0

x2-x-1=0

2x2-4x-3=90

2x2+x-1=0

x2=-3x-3

x2=7x+12

X2=-3x+2

2x2=4x-5

x2=13x

2x2=-2x+5

2x2=2x+4

xX2=-7x-9

2x2=-4x+5

. X2=3x+4

xX2+2x+1=9

25. x2-x-5=0

28. 4x2-8x+1=0

31. x2+11x=0

34, 2x2+6x-7=0

37. 4x2=-2x+1

40. x2=3x+7

43. x2=-7x-1

46. 2x2=5x+5
49, x2=8x

52. 2x2=-5x-5
55. 3x2=7x+8
58. 2x2=5x

61. 4x2=-x+5
64. 2x2=2x+8

67. 3x2-18x+ 27 =125

26.

29.

32.

35.

38.

41.

44,

47.

50.

53.

56.

59,

62.

65.

68.

3x2=-12x-3
5x2=8x-6
x2=5x+14
2x2=-8x+45
3x2=-6x+9
3x2=6x-9
4x2=-3x+ 2
2xX2=6x+5
4x2=-2x-3
3x2=-5x+1
2x2=-6x+4
3Ix2=-42x
3x2=-3x+1
3x2=x+4
X2-4x+4=5



LT 12. 1 can use the discriminant to determine the number and type of solutions.
LT 11. 1 can solve equations using the quadratic formula (with rationalized denominators).
Mame Class Date

o CABMEEIS S - N = R S e e The Quadratic Formula

Evaluate the discriminant of each equation. Tell how many solutions each equation has and whether the
solutions are real or imaginary.

1 y=x2+10x-25 2, y=x2+10x+10 3. y=9x2-24x
4, y=4x2-4x+1 5. y=4x2-5x+1 6. y=4x2-3x+1
7. y=x2+3x+4 8. y=x2+7x-3 9. y=-2x2+3x-5
10. y=x2-5x+4 11. y=x2+12x+36 12, y=x2+2x+3
13. y=2x2-13x-7 14. y=-5x2+6x-4 15. y=-4x2-4x-1

LT 11. I can solve equations using the quadratic formula (with rationalized denominators).

Solve each equation using the Quadratic Formula.

16. x2+6x+9=0 17. x2-15x+56=0 18. 3x2-5x+2=0
19. 2x2+3x+5=0 20. 10x2-23x+12=0 21. 4x2+x-5=0
22, x2+8x+15=0 23. 3x2+2x+1=0 24. 4x2+x+5=0
25. x2-4x-12=0 26. x2=3x+2 27. 2x2-5x+2=0
) x2+6x-4=0 29. x2=2x-5 30. 3x2+7 =-6x

31. 2x2+6x+3=0 32, x2=-18x-80 33. x2+9x-13=0
34, x2-8x+25=0 35. 4x2+13x=12 36. 3x2-5x=-12
37. 3x2+4x+5=0 38. 2x2=3x-7 39. 5x2+2x+1=0
40. 5x2+x+3=0 41. 5x2+x=3 42, 5x2-2x+7=0
43. x2-2x+3=0 44. -2x2+3x=24 45. 4x2=5x-6

46. x2+6x+5=0 47. x2-6x=-8 48. x2-6x=-6

Solve: 49. A model of the daily profits p of a gas station based on the price per gallon g is
p =-15,00092 + 34,5009 - 16,800.
Use the discriminant to find whether the station can profit $4000 per day. Explain.

Solve each equation using the Quadratic Formula. Find the exact solutions. Then approximate any radical
solutions. Round to the nearest hundredth.

50. x2-2x-3=0 51. x2+5x+4=0 52. x2-2x-8=0
53. 7x2-12x+3=0 54. 5x2+5x-1=0 55. 4x2+5x+1=0
56. 6x2+5x-4=0 57. x2+x=6 58. x2-13x=48

™ 2x2+5x=0 60. x2+3x-3=0 61. x2-4x+1=0
2. 9x2-6x-7=0 63. x2-35=2x 64. x2+7x+10=0



Practice WS Answers

Practice 5-4
N +2? 2~ S)x = 2) 3.(x + 8)x ~ 1)
x(x = 6) 5.(2x ~ I)(x ~ 4) 6. (x + N(x ~ 5)

Lix+5)(x+1) 8 (x +3)x —3) 9(x~— 16)(x + 3)

10.(x + 2)(x ~ 2) 1x(dx + 1) 12.(x = 25)(x ~ 4)
13.(x — 3)(x + 2) 14.(3x + 1)(3x ~ 1) 15.2(3x — 2)

16. (x + 8)(x — 8) 17.(x + 5)(x — 9)
1B.(x + 9(x — 9 19.(x + 6)}(x — 6)
20.(x + 10)(x — 10) 2L (x + D(x — 1)
22. (2x + 1)(2x — 1) 23.40x + 3)(x — 3)
24, (3x + 2)(3x — 2) 25.(x — 8)(x + 1)
26. (x + 9)(x + 4) 27.(x — 3)(x — 2)
28. (x + 4)(x + 1) 29 (x ~ W)(x + 1)
30. (x + 5)x + 8) 31.(x + 1){x ~ 3)
32.(x + 1)(x = 1) 33.(x - 12)(x - 2)
34 (x + 2)(5x — 6) 35.(x + D)(2x - 7)
36. (x + 5)(2x + 3) 37.(x — 3)(3x + 2)
38 (x +3)3x + 7) 39.(x + 8){x - 3)
40. (x + 36)(x ~ 2) 4%.x(x — 11) 42.3x(x + 7)
43. (x + 2)(x + 6) 44.(x — 6)(x ~ 4)
45, (x + 10)(x —~ 3) 46.(x — 14)(x + 12)
47. (x — 9)(x + 8) 4B.(2x + 5){2x — 5)
49, (x + 11)(x — 11) 50.(x + 16)(x + 1)
51 (5x — 1)(2x — 3) 52.(2x + 3)(2x + 3)
53. (2 ~ 5)(2x + 3) 54.(3x + 2)(3%x - 2)
55. (x + 10)(x — 4) 56.2(x + 2)(x — 2)
ST.(x+1)x+7) 8.2+ Nx =7
5. (x + 14)(x + 7) 60.(x + 6)(x + 14)
61 (Bx + 2)(3x + 8) 62, (2x + 3)(dx — 9)
3 (x — 9(x + 6) 64 (x + 13)x —~ 13)

5. (5x + 3)(5x — 3) 66.7(x* + 7) 67.2(x — T)(x + 2)

68. (x + 6)(x +2) 69.(x + S)(x ~ )

0.(x + 9(x -7 71.05x + D{dx — 3)
72, (2 — 1)(6x + 5) 73.(4x + 3)(x - 2)
M, (4 — 3)(2x + 7) 75.3(x + Ti(x ~ §)

Practice 5-5

1.20,-2 20,4 3.03 4.7,~1 5.7,-7 6.~1
7.1,-1 8.4,~1 9. ~4,-5 10.-9,-} 10.1,-11
12.0.3 13.2,-3 .1,-} 1511 16.-1,-4
725wl o ~2% 242
22.-6,-1 23.0,~3 24.3,5 25.2, 26.4,1
27.2,-3 .12,-12 29.1,1 30.~1,-% 31,1,
2.1,2 3.1, 34.-1,-} 35, 9,1
36.624, 224 37.7,1 38.4,—4 39, -2, —4 40.3.1

-3 242 1 oa8 1
a-2,-3 242 a.-4 -3 sy}

a5, 1 .1 46.-2,-1 a3, 2!% 48, -1 -3

s 4 e

i | O 1

49, ~1,~5 504 ~% 51.-2,-1 52 -1, %
1.4 3.3 5l 1
53.4,-4 se02 553 -2 sel-s57.11

Y 1 o T
58, ~11,~1 59.2, -~ 60.11,-11 61.3, 5 62 3y

63. -8, —1 64.-2,—6 65.4,~10 €6.2,-2 67.3,-2
68. 1.65, ~3.65 69.346, 346 70.09,~2.23

71,387, -387 }'z-g;.m-g- 73.-1,-4 78.-4,~9 75.3,2

]

Practice 5-6
.26, —4 + 2512 ~ 148 21+ i1+ 3 ~T + 7T

3T Ad-i 8- 61 %7 L6 85+
9.2 -3 10.-4 1.2 12.13 13.V2 14.V5 15.5

22.V17 23.3V5 24.V10 25.4 26.2V10

27.2iV22 28.—6i 29.2 30.0 31.4—5i 32 -5 -3

33.26 34.21 + 27i 35.18 — 46 36, —7 + 24i
37.13 38.8 39.—0 + 7i 40, -1 + 6/ 41.4iV3
42,100V3 43.5V3 44.2 + 4i 45.15 — 8i
46,18 — 26i 47.22 — 4 48.2 — 16 49.265

50, -2 + 8 51, —5 + 16i 52.169 53.11 — 2i

58.20\/2 59. -7 4 22 60.6 + 6i 61.3 - 4i

62.7 + 6i 63.7 64.5 + 12i 65.2 + 8 66. ~3 + 14i

67.26 68. +4\/5 69. £10i 70. £2V5 71, +21V/3
72,450 73, £61V2 74 +20i 75, +ki 76. +iV/5




Practice 5-7

~1:9 2.7 3.36 4.7 5.16 6.64 7.4L 8.1

oy o= (x4 D%~ 10; (-2, ~10)
10.y = (¢ - 3)* - %(3,-3)
My = d{x + 1)* — 8(~1, -8)

2
12,y = 4(x + 5) ;(—%-, (})

2
M.y = -3(x + %) i ?.1,;; (m%, %;)
2
SR | TN ) B 1 o [
15.y = S(x 2) 4,(2, 4)

16.y = (x + 1)%(~1,0)
7.y = —5(x — 1)* + 6;(1,6)
8.y = ~2(x — 1)? + 5(1,5)

2
-3 e TR
1%y= (x + 2) 5,( 55 S)

2
et s .15 3
20.y = 2-(x 2) + 5 (2, 2)

2.y = 6(x — 12 - 5;,(1,-5)
2.y = ~2x -2 - 1(a-1)

a2
2.y = 3(;; 3 g) = %(_g mg)

35, 2 + V106 36.-3 = »‘%3 37. -4 & §
JE

38.1, -3 39.%1-\%‘"1 40.%1%31 .1+ 0\V2

a2, -3 + V17 a3, -7 + 2¥2 M.mgiw

49.0,8 50. -} = L\éﬁ 51.-1 + VL

52.-3 + “’;15 53. -3 + VAT 54,91

58.0,3 59.0,~14 60. -1+ Y54 61.1,-3

62.-1 + V2 g3.4 4 64.%.&@ 65. ~1,3

3% b

66.2, -4 67.3-&%& 68.2 + V5 69~—%i\’;ﬁ

3. VIS g0 3. VAL e 7.V
~J0. =3 £ a2 M -5 g =k

73+ \";39 74.3 + V7

Practice 5-8

1.200;2 real 2.60;2real 3.576;2real 4.0:1 real
3.9;2real 6.—7;2imaginary 7. —7;2 imaginary
8.61;2real 9.-31;2imaginary 10.9;2real 11.0;1 real
12. —8;2 imaginary 13.225;2real 14. —44; 2 imaginary

15.0;1real 16.-3 12.7,8 18.2,1 19, 2L V31

B s ~1+iV2
20'2’5 21, 4,1 22, -3, ~5 23.
o —1%;}"32 25.6-2 26.3E Y17 5,1

28. -3 + V13 29.1 42 3ea$§$§2‘—‘[3~

I
5 W—;

41_:_1%_{}\/;51 21ENM38 5440/

44.3i’“4\’{183 45.5&;‘;\’51 46. -5, 1 47.4.2

48.3 + \/3 49.No;Whenp = 4000, the discriminant is
negative, so there are no real solutions. 50. 3, ~1

81,1, -4 52.4,.-2 83, 6+ V1s

 Ji 1.41,0.30
~5 + 3\/5 T
54. ...................... 1 0 2 017’ ,__,117 55. _'E’ 4 56. 2, 3

57.-3,2 58.16,~3 59.0,-3

60. ;&m%mw V2L 079, -379 61.2 + V/3;3.73,027

62. l%@; 1.28,—0.61 63.7,—5 64. -5, -2
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LT 10 D-52 -Completing the Square "Title of the Picture”
—===« What [s the Title of This Picture? ss—=

Solve each equalion below by completing the square. Find the solution set in the answer st
and notice the letter next lo 1t. Each time the exercise number appears in the code, write this
letler abave it. Keep working and you will decode the Wlle of the picture

PRNRN &\ﬂ\\»\m\mx\\\\\\x\\\\w ' @ x° 4+ 6x= 16

(2) a* +10a=-21
3) x*~-8x=33

n® - 4n =11

5) b”+ 20b=—-80
6) x° - 12x=39
m—-6m-1=0
(@) rt-8t-20=0
(@) x¥*+12x+18=0
y?+ 2y —B0=0
(1) x*-10x-7=3
(12 K+ 16k +60 =5
x* — 24x + 70 = —30

y* + 30y — 75 = 100

OEE®EE

Sl i S, i i b e 0 K, N, S R S S T RO R i Wi Wi o o \.\:-

‘.

i S G

Y
%
;
7
¢
Z
’
g
7
:
¢
4
<.

CODED TITLE:;

5 10 13 4 2 12 6 14 13 12

F’_ e P i, ~~ "F
¢ (B) 15+ \/35) R) {2, 8} W) 6=5v3} ¢

, (© 12+ V15 (F) {8.-10) Q) {~5,-11} '

‘ : /

¢ (& 5.-35) Q) (1,-3) ® t-10+2v8} ¢

5 @) {-3,-7) ® 10.-2) © tsx3vio} §

/ - : e /

2 U 3=V10, (™) (12 =2V} ™) -6=3v2} 2

D‘_52 M= IWE d—c T wndew upeedratir onuztinneg by eormecasinn tha oo J.L.'i



LT 12 D-55 Discriminant and Number of Solutions “Soil Erosion”
How Can You Help Control Soil Erosion?

Usea the ralated graph ar the diseririnant ¢f each equation lo delarmine how many real number
solutions it has. Circle the letler of the correct choice and wiite this letter in the box cantaming

the exercize numbsr,

T

1 / =

-i\Q"

¥ +2x-3=0
(D) two solutions

O (E) one solution

(M) no solutions

10 n i 0 >
1 : g .L-“ _.'. - 3
X*—4x+4=0 X —-2x+2=0
(C) two solutions (H) two solutions
(A) one solution O{D) one solution
(W) no solutions {O) no solutions

two one no
solutions  solution solutions

(4) x¥*+5x+4=0

o N

@ x2—-3x=2

(&) y*+ 10y +25=0

(@) 2x*=4x-3

4x® + 9 = 12x

-

@ ~3n‘+5n-2=0
;x?+3x+e=o
@;éiv;a.—:zt

 ARAE

ulplalsle nlk B

CRIECTIVE 4! To use the related graph

of the discamenant of & quad-abc ecuabon -

to gatprmine how minhy real rumber seunons i has D55

®5
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CP Algebra 2 Name
" ®revious Unit Learning Targets DO YOU REMEMBER Unit1?

1) Write an equation of the line through the points (2,-3) and (-1,0).

\/<% m= "1 zj-ao-f-*l(x'rl) fd:‘—-\é‘*l

2) Solve: |2x-5| =3 3) Solve: 7x-3(x-2) = 2(5-x)

A X=.
2 o?y+5 3G S - v

QA%E “‘Q‘?("' “a
@ (%= D
/

4) Solve the system g 5) Solve the system:
X-2y = 16 y=2x+7 - %
_2x...y = -2 (L}l’b) 4)(...y=..3 [g"l{fi‘
i L3
v \\
\
Yint  xint
[pS) Find the x and y intercepts of the line 3y - x =4 ( b; y/a )( ~41 0)
A
2 %
~ 1) Evaluate: -3x“+4x whenx=-2 (=20
W
\
,( 8) Solve forx: 2(3-(2x+4))-5(x-7)=3x +1 X =4
‘FVV\
ANSWERS
" 1 y=-x-1 5) (2,11) 2) x=4,1 6)(0, 4/3) (-4,0)
3) x= % 7) -20  4) (4,-6) 8) x=4
o!



Unit 2-1 LT 1,4,5,6,8,11
Unit 2-1 Review Learning Targets:

—

" can simplify and evaluate algebraic expressions.

4.1 can solve equations, solve basic inequalities, and graph inequalities on a number
line.

5.1 can solve compound inequalities and absolute value inequalities.

6. | can graph linear functions.

8. I can write equations of lines and piecewise functions.

11. 1 can solve systems of equations by substitution, elimination, and graphing.




