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Advanced Algebra - Unit 1: Revisiting Quadratics

PRETEST /POST TEST ITEM ANALYSIS

Student Name:

Period:

PRE TEST

POST TEST

Overall Score:

Overall Score:

Learning Targets:

Circle the
questions that
were correct

# of questions

Percent Correct:

# correct

(10

0)

Percent Correct:

(100)

Circle the
questions that
were correct

# correct
# of questions

K1:1can extend the properties
of integer exponents to rational
numbers. (N.RN.1)

R1: | can rewrite expressions
involving radical and rational
exponents. (N.RN.2}

14 15

14 15

K2: I understand there is a
complex number “i” such that i2
=-1. (N.CN.1)

K3: 1 can add, subtract, and
muitiply complex numbers.
{N.CN.2}

19 20

19 20

K4: | can find the conjugate of a
complex number. (N.CN.3)

10

10

R2:1can use the conjugate to
find the quotient of complex
numbers. (N.CN.3)

R3: i can solve quadratic
equations that have complex
solutions. {N.CN.7)

11 17

i1 17

R4: | can factor polynomials to
include complex solutions.
{N.CN.8)

K5: | can solve quadratic
equations. (A.REL4b)
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Lesson 1-1: Simplifying Exponents

Advanced Algebra - Unit 1: Revisiting Quadratics

Standard: MGSE9-12.N.RN.1 Explain how the meaning of rational exponents follows from extending the properties of
integer exponents to rational numbers, allowing for a notation for radicals in terms of rational exponents.

Learning Target: K1: F Cm eX"fC"

+the pnperdies of inYeqger

XPONENTS rariond numke/s. J
Properties of Exponents
Property Rule HE’prI Hint Example
Product of Powers aMe gz gm*n X+ XCex?= XS
Power of a Power (AP =gmen Power™¥e™ - x (x3)% = X ©
Distribute the 24,4 -
m _ omm 4 _ =R
Power of a Product (ab)™=amb exponent (3x)* = 3 X = 8 l X
3-2 = 32 - Ci‘
Negative Exponent q e = 0 TR AT 5 i, 3
=—_—,a#* = 2 - - he
am upside down! Y2235 _ LI | Z (& C
a-5p2c—3 x;_?, bz
Zero Power
0_ s
Zero Exponent d =1,a#0 cannct be zero 4 I
. am _ . x7 .. ‘ \3
Quotient of Powers — =a™ " ax0 e = = X
o2 s
Power of a Quotient a)™ oy Distribute the 5)° =2 = =
(E) = e bEd exponent (5) = 31 -

More Examples and Practice — Simplify the following:

xS
1) T2 67

y x'z
J

- -Z

W 5
, =




Advanced Algebra - Unit 1: Revisiting Quadratics

O)

4) (3x)(2x) 5) (5p4q2)22 ) 6) (4r'v —8iv*)(u')

= Y L
(Lx D ()" (§) 2t

P

XD
)(—3mn 2mn 18a3b26 9.) ——ZXSYSZZJ

&) 24 2%b°c" 5x’y* =

(-3 (m?’) (n 2x3 Y
(Clm n Zm nq) . Sy Z I)
(?J‘(X’) L] x

e B (25¢ 2
16.) (6ap*c)(4a’b7c*) 11.) (4p g ) 12.) (&xzJ il \j-.z i
(4’ (p3)( ') G 47y

RaacK3c V)

[V

l

13) (Bx"y Jox*»* ] ; 14.) (93325)( A’y —— 15) [%lipi}
By 3)*&:)‘%) @067)( D)) s _-)-52
- (%ij (%X "y (% bq. 2 L) ——-&3ng
'77b 44 b ((2.)'2( ) ( ))
q 0"
PG Amiet )

JERCNNC) *(x7) (LO'Z(Z)
Y 27“"(><") 2 (y?
;j‘lx ‘j L“l 20 Lﬁ ‘j
) 2s -\d& e




Advanced Algebra - Unit 1: Revisiting Quadratics

Properties of Exponents Extended to Include Rational Exponents

Simplify the following:
1 3

17) x°-x° 18.)

20.) (b%f

O,

23) 7477 24.)

%) (-8)'- (-8 | 27)

(-87>= Gy

29y 11% 30.)
1118 ____;._‘_...—-
\ 4 .
32)) (02)9 33))

(%)
‘-‘—T 36.)

b‘ 21.) (p%) P

3/s
34.) (63/4 )4/5‘ Lp



Advanced Algebra - Unit 1: Revisiting Quadratics

(Lesson 1-3: Complex Operations and Equations

Standard: MGSE9-12.N.CN.1 - Understand there is a complex number i such that i2 =

has the form a + bi where a and b are real numbers,

-1, and every complex number

Learning Target: K2: e i U*’\C{tfijrahd "H’\tozrc \g q C(}Mp' X ':&

T s00A Shod T2 = =

Introduction of “i"

The imaginary unit “i" is defined as i =+/—1 and are used to find the square root of negative numbers.

If i=+~1,whatisi?? (H)z :@

Standard Form:

The standard form of a complex number is written as a number a + bi, where “a” and “b” are real numbers.

s Ex 2: 2|+5t%4|@

Taking the Square Root of Negative Numbers:

Step 1: Rewrite the radical as v—1 - vVnumber

Step 2: Rewrite v—1 as “i" and then simplify the remalnlng radical
Step 3: Rewrite in standard form

&= As

—25 (o5& 2.v-49 (7L
@
The Cycle of “i":
ool e
3—:?”.«‘ : “R, & o Ixi=-1, . io =
: » then-1x%i=- il=
f -1 - : !2
s then-tx|=1, ic=
e f_ e e 4 | « then1 x i = [ (back to | againi) i =
=l &
How to Simplify when "i" is raised to higher powers:
STEP 1: Divide the power by 4
STEP 2: Look at what is after the decimal and think money. Ask yourself how
many quarters you would have and then refer back to the chart above
There would be 1 quarter

-9 9 _ [
Ex. i ‘_‘2@ so it would be i’ OFJUStEI t
=L Ty
O

« 5 -
5,1% ‘ 2 6.i% = L = _'D T, 190

“bg @ 22 250

Ex 3: 2i*—6i

i*=1
=i

i5=-



Advanced Algebra - Unit 1: Revisiting Quadratics

Operations with Complex Numbers

Standard: MGSES-12.N.CN.2 - Use the relation i = -1 and the commutative, associative, and distributive properties to

add, subtract, and multiply complex numbers.

Learning Target: K3: . 2 CCLV'l [\dd jSUb"rQCfb C‘J\d MU}hpl% CDMP‘GK :ﬁ:g )

Adding and Subtracting Complex Numbers (write the answer in standard form (a + bi):

L AN
Ex: 3+ 5-1) —(2-6i) )
2¥5L - Z4 (ot

E|+||t \,

Ex: 2i+5i

Ex: (2-3i)+(8-2i)

You Try:
1. 51-8i_____ 2. B+51)+(2-6i) 3. (2~3i)~@)
=51 =% +4|

B=

|
(N
A

Multiplying Complex Numbers:

Step 1: Multiply using your preferred method
Step 2: Anywhere there is an “i*” replace it with (—1)

Step 3: Simply and write the answer in standard form (a + bi)
e 2 N\ RN
Ex:2i-51 0O L Ex: @2 + 4i)(7 — 8i) Ex: (3 + 4i)? (SHl)(S"fLIL)
|U('—i‘) W i sl : = . 2
| 4 =t +28L-321" Q2L AV + It
M 120 -32(-1) q4+24i +\6(-1)
e +120 + 52 9424~ 16
You Try: H(p+ 2L ) (- T 4+2Y i i\,
4. 5i--8i 5. (3 +51)(2 - 6i) . 6. (2—3i)(8—2i)
-40(* - 181 +10L ~30L2 W - ®-240 + (%
‘406)) L-8¥L4+30 \Q—"Z_TSL"Q;
Glo—=D ©-250)
7. (3 + 51)(3 - 5i) 8. (2+7i) | 8. 3(2 +4i) +2(3 — 5i)
Q- 1STHIR-2S(% (2370 (2470 ) H2L+ L ~-i0L

q4+42S

@

R R (G CL T

{ V. +24% )




Advanced Algebra - Unit 1: Revisiting Quadratics

Standard: MGSE9-12.N.CN.3 - Find the conjugate of a complex number; use the conjugate to find the quotient of
complex numbers.

Learning Target: K4: i 4 Can ‘F\f\d M C»Oﬂl()(\a,tf, Of a COY\UO‘@( :H" .

Learning Target: R2: I Can v S€ \}L\e Comuqm +0 Q’\d "u'\e
auohient of Complex F's

Finding a Complex Conjugate (write the answer in standard form (a + bi):

Step 1: Change the sign/operation of the complex number. Do not change the sign of the real number.

R - g
Ex: 4+61 ""’- (.PL B ﬁs__lg S ‘}'«3L
Ex: 8i | Bl e 6 b

Dividing Complex Numbers
Step 1: Find the complex conjugate of the denominator

Step 2: Multiply the numerator and denominator by the complex conjugate of the denominator
Step 3: Simply and write the answer in standard form (a + bi)

. - . . I-\ i
B 10, Tlet B 225 o Ttk

Rl = B - *
e S A P i _3:’(“3‘[) [@ ((p/mt)
—3(; ol -—m—ifg a4 +m-zoc - SE -
- '7 24 = S em
-Chf( ‘) @ e 1@‘ Ya&P

o 7y ———— 1
: h _ -+ = T
2\ 2L _2L e

XL

- | r | | |
S 9. :zi 1 10. i:: ,/,_'). 11. ::it N - -1
Bl W sred(23) @42l B -3 2
) \d_—/ & . 3 L o : =
5 3l 10 -1SLH12L = 3 1Z [t ;. 3‘>q A
25 3 2ifgl P 20l | AC




Advanced Algebra - Unit 1: Revisiting Quadratics

Simplify the following:

e

4, P = L‘ mad L

7. (-3 +4i) + (6 +2i)

o

10. (3 + 8i) + (9 — 4i)

:

-
&
3

13. 8i-3i
241 % o 24(4)
-24

6

16. 2i(i-2)

2(FT-4 -
2D =4 =(-2-4L)

19. (2—3i)(4 +50)
BHOL ~12L 1St
T =2L +1S

W i)
8. (12—81}~(6—61) ‘
12-BL -+ ol
b ]

fp—2L

—
11. (12 +4i) = (8 +10i)
rz44di-3%- 1oL

14. -2i-3i
~6LE =G )

©

N
17. 4i(i+3)
4 (*-y2.L

~4(=1)- 2¢
b

20. (3 + 5i)(1 + 4i)
RENRUESLE20LS
A+ ~20

s 4420

23. 4-2i

(a+70(A2L) (420)[E82

Complex Numbers - Additional Practice

.

9. (2—4i)+ (-8 +91)
i i ! r

~

12. (8—40) (5 +6)
B-4C+ D\
b

15. 5i--2i
oLt = -10(-Y)
1O )

AN
18. 7i(i+4)

J2+ 231
“1(=Y) +28\

(a-°7 +2%81\ )
21. (-4i—2i)(2i - 3i)
~6O)(-1)
bz -())

i

5-2i

"s-200-40)

24,

(i) (-4

2 4 (o 28CHAT W B (K ~g 2 S 2L2RE 1L LA

1Zy 3414

ie+4
-2 4340 20

\ —24’3('“.\ - : ' 9
) (2D

S-2U ] |+ Il
-3-224 17



Advanced Algebra - Unit 1: Revisiting Quadratics

Lesson 1-4: Solving Quadratics by Factoring

Standard: MGSES-12.N.CN.7 - Solve quadratic equations with real coefficients that have complex solutions by (but
not limited to) square roots, completing the square, and the quadratic formula.

Standard: MGSE9-12.A.REI.4b - Solve quadratic equations by inspection (e.g., for x? = 49), taking square roots,
factoring, completing the square, and the quadratic formula, as appropriate to the initial form of the equation.

Learning Target: R3: i CCU’\ Solve ‘?UOdrﬂ‘hC 64‘“&'045 f")"“q ?f\\s)%‘.ﬁﬁ'}
Learning Target: K5: = con SO)\’C “[\U[drahﬁ f;?\UCUI'JMS

Review of Factoring:

STEP 1: Check for a GCF ! ;
el s f + SGUAIT
STEP 2: Check difference of Squares “— svbrachion ]Pﬁr €Cr - % S

STEP 3: Check a-c method wherea=1
STEP 4: Check a-c method where a # 1 (grouping method)

Factor the following if possible:

Ex. 15x2—9 ‘ Ex. X2 — 49 Ex. 4x% — 64
; ik &% 4 4

> 3
3(5x*-3) o 40519
ST (x+7){x-T) " (‘"" { -4
You Try: ‘ G_EE;H)(X ‘-,)\

112#+27 2. x% =36 3.3b% -300
/N LN R 2

XX e~ \
6(%3 +‘7) (x5 =) J(?}, ﬁ.ocio)

4.m* +9 5. 15x2+3x
cannot 3X 3X
Cad‘vf (3x (5x+|§ )
a MC
Factor the following if possible:
_ GC= 30
Ex. xX*—10x —24 a-C 2:: Ex. x*—13x+30 7\ Ex. 3g?-24g- 60g
f'f " 1 30

3939 3
33 ( 9"2(_))




Advanced Algebra - Unit 1: Revisiting Quadratics

You Try:

0. -C =40 aC=-6(0o
6. w? + 6w — 40 /\ 7.m*-7m-60 /N 8. 2a’-18a+40
| 40 %8 "ETEE
2 20 4 1S - \
4710 & 2a*-9a+20)
a-C=20
& 15) S o IO
(A=49 )X H)0) ((m+S)(m12D !
CEEE) o s
' 2(a-4)(a-S )
Factor the following if possible: ({sC i
- : 243 ~
Ex. 42 £ 12%% 9 .9 Ex. 2x2 £ 7x - 15 = 3@ Ex. 6m* + 10m —24 _ R-<
. 3 2 2 2 -3l
5 _ & /N
L) Z“%’*@Z tH o . r | & J—S@ @sm +Sm-i2) _q_q
2X =3X|+10X = j o !)
C/{ZX 1-3)@(2)( +3) % % S 5 3m*-4mpIm-iz

@x+3)(2)§1‘9 x (2X=3) g(zx—s) : - ? =

\ m(ﬂm -4) 3(3m-9)
() (EED Yo Y3

You Try:
G-C -
9. sngd@-z ( =2 10. 3a—10a + 8 e \\2_ 11-}_{_3}__&
= (& 2.~V Z Z 3
/ 4
@:}D 2 ) 2()( X “I'Z)
| 3a 4o~ La+ ¥ 3 -
X “+3x)-4%X-2 i =) -z =2 a-c |-
3X _3_)\: -z TZ : S “ ‘12
| . a(3a-4)-2(3a-4) | P
3y (2x +1)72 (25+1) L T

{(3a-4)(a-2))

() (3x-2))

11



Advanced Algebra - Unit 1: Revisiting Quadratics

Lesson 1-5: The Discriminant and the Quadratic Formula

Standard: MGSE9-12.A.REL4b - Solve quadratic equations by inspection (e.g., for x* = 49), taking square roots,
factoring, completing the square, and the quadratic formula, as appropriate to the initial form of the equation.

Learning Target: K5: & CaN SO}V’Q’ q‘,UC\-d(a‘H(- eChUCl}'l'iOVIS_
v v N

The Discriminant

The discriminant determines the type of solution:  Rational or Irrational and Real or Imaginary.

.!_"‘”L“'“ 2
N . i @
bt ?: dac) |- > b° —4ac - discriminant
2a
If the discriminant is > 0 (positive) There are 2 Real Solutions and 0 Imaginary Solutions
If the discriminantis=0 There is 1 Real Solution and 0 Imaginary Solutions
If the discriminant is < 0 (negative) There are 0 Real Solutions and 2 Imaginary Solutions

Need a picture??

There are several terms that
mean the same thing:

* Solution

Roots

Zeros

x-intercepts

* ¥ ¥

2 Real Solutions 1 Real Solution 0 Real Solutions
" Finding the Discriminant:

Step 1: Make sure you are in standard form. ax*+bx+c=0
Step 2: Identify a, b, c

Step 3: Substitute into the discriminant formula.(b?—4ac
Step 4: Use the discriminant to determine the numbérand type of solutions.
Ex. 2x*—8x—14=0 Ex. 3x*—15x+12=0 Ex. 8%>—24x+18=0

_2’ b (bf c=") («.:'Sb-"lS c=\2 o e h—--—y‘_‘ o= ‘g
G%)L 4(2)(-1‘;5 (1S3~ 4 (3)(\2) S 24) -4 (5)(5)

d=0719 2 eeal 6k

You Try:

1. 3x*+2x+8=0 2. 3*-10x-7=0 3. x*—6x+13=0

a=3 b2 C=¥ 6=3 b=-10 =T a=\ ="l €=

(V)2 =4()(3) (-10) - &Y ) (-¢)Z=4 (D03
—\\ ) d: ""LP

d=Ga2) \ 5‘%}«5 ol=

{
Q SO
O L.‘\M%\( Rf/ﬂ—

\“‘»f



Advanced Algebra - Unit 1: Revisiting Quadratics

The Quadratic Formula

When using the quadratic formula you are fi inding solutions which represent the x-intercepts on the graph
of a quadratic function. ?f"b

i / 2_
Standard Form: y=ax®+bx + ¢ Quadratic Formula: x = Bk (:ga)f(a)@

Ex: x¥24+6x+5=0 Ex: x>—4x+4=0 Ex: 2x*=3x+4=0
ozl bt C=8 o=\ b=-4 (=4 6.=2 b=-3 C=¢4
X ==t +m) -4()(8) x=4I{C-9)> )«m)(ﬂ x = 32(3)% 4 (2)(4)
2(1) 2(t z2(2)
£ CD -

><: ~(o +\| / L’ +K @ e 31.].23*/
& . Z 4 N

You Try: _

1. x*+10x—19=0 2. x¥*+15x—8=0 3. 22-8x+15=0

a=l b=10 c=-i1q a=| b=IS ¢=-% A=2 b="¥ C=
X=-lo% J(.o)z H(‘l)(ﬂq') x—"lS——\r\'S)'z q(;)(-&) X = BNCR)? q(.ﬂ(is\

2‘ \Q'_@ - ’@x_@,@cr 43

2.
4, 3x*-7x-6=0 5. 2x*-10x—3=0 6. 3xX—6x+7=0
az=d b="1 =" c\ =2 b==10 ¢="3 a=3 b=-lL C=77
X =T - a(2(-D) =10N%4((=3)  X= e X)) =4(3)(D)
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Challenge Problems... What is different about these??
7. 3%+ 2x = 2x2—1 8. 2x*—3x=-2
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