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N
u
m

b
er an

d
 Q

u
an

tity

T
he C

om
p
lex N

um
b
er System



N

-C
N

Perfo
rm

 arith
m

etic o
p

eratio
n
s w

ith
 co

m
p

lex n
u
m

b
ers.

1
.


K
now

 there is a com
p
lex num

b
er i such that 

 =
 −

1
, and

 every com
p
lex num

b
er has the form

 
a + b

i w
ith a and

 b
 real. 

2
.


U
se the relation 

 =
 –1

 and
 the com

m
utative, associative, and

 d
istrib

utive p
rop

erties to ad
d
, 

sub
tract, and

 m
ultip

ly com
p
lex num

b
ers.

U
se co

m
p

lex n
u
m

b
ers in

 p
o
lyn

o
m

ial id
en

tities an
d

 eq
u
atio

n
s. [Polynom

ials w
ith real coeffi

cients.]
7

.

Solve q

uad
ratic eq

uations w
ith real coeffi

cients that have com
p
lex solutions. 

8
.


(+
) Extend

 p
olynom

ial id
entities to the com

p
lex num

b
ers. For exam

p
le, rew

rite x
2 +

 4
 as 

(x + 2
i)(x – 2

i).
9

.

(+

) K
now

 the Fund
am

ental T
heorem

 of A
lgeb

ra; show
 that it is true for q

uad
ratic p

olynom
ials.

A
lg

eb
ra 

Seeing Structure in Exp
ressions


A
-SSE

In
terp

ret th
e stru

ctu
re o

f exp
ressio

n
s. [Polynom

ial and
 rational.]

1
.


Interp
ret exp

ressions that rep
resent a q

uantity in term
s of its context. !

a.

Interp

ret p
arts of an exp

ression, such as term
s, factors, and

 coeffi
cients.!

b
.


Interp
ret com

p
licated

 exp
ressions b

y view
ing one or m

ore of their p
arts as a single 

entity. For exam
p
le, interp

ret P(1
 +

 r) n as the p
rod

uct of P and
 a factor not d

ep
end

ing on
 

P.!
2

.

U

se the structure of an exp
ression to id

entify w
ays to rew

rite it. 

W
rite exp

ressio
n
s in

 eq
u
ivalen

t fo
rm

s to
 so

lve p
ro

b
lem

s.
4

.

D

erive the form
ula for the sum

 of a fi
nite geom

etric series (w
hen the com

m
on ratio is not 1

), 
and

 use the form
ula to solve p

rob
lem

s. For exam
p
le, calculate m

ortgage p
aym

ents. !

A
rithm

etic w
ith Polynom

ials and
 R

ational Exp
ressions


A
-A

PR
Perfo

rm
 arith

m
etic o

p
eratio

n
s o

n
 p

o
lyn

o
m

ials. [Beyond
 q

uad
ratic.]

1
.


U
nd

erstand
 that p

olynom
ials form

 a system
 analogous to the integers, nam

ely, they are closed
 

und
er the op

erations of ad
d
ition, sub

traction, and
 m

ultip
lication; ad

d
, sub

tract, and
 m

ultip
ly 

p
olynom

ials. 

U
n
d

erstan
d

 th
e relatio

n
sh

ip
 b

etw
een

 zero
s an

d
 facto

rs o
f p

o
lyn

o
m

ials.
2

.

K

now
 and

 ap
p
ly the R

em
aind

er T
heorem

: For a p
olynom

ial p
(x) and

 a num
b
er a, the rem

aind
er 

on d
ivision b

y x – a is p
(a), so p

(a) =
 0

 if and
 only if (x – a) is a factor of p

(x).
3

.

Id

entify zeros of p
olynom

ials w
hen suitab

le factorizations are availab
le, and

 use the zeros to 
construct a rough grap

h of the function d
efi

ned
 b

y the p
olynom

ial.

U
se p

o
lyn

o
m

ial id
en

tities to
 so

lve p
ro

b
lem

s.
4

.

Prove p

olynom
ial id

entities and
 use them

 to d
escrib

e num
erical relationship

s. For exam
p
le, the 

p
olynom

ial id
entity (x

2 + y
2) 2 = (x

2 – y
2) 2 +

 (2
xy) 2 can b

e used
 to generate Pythagorean trip

les.

A
2

A
lgeb

ra II 

5
.


(+
) K

now
 and

 ap
p
ly the Binom

ial T
heorem

 for the exp
ansion of (x +

 y) n in p
ow

ers of x and
 y for 

a p
ositive integer n, w

here x and
 y are any num

b
ers, w

ith coeffi
cients d

eterm
ined

 for exam
p
le 

b
y Pascal’s T

riangle. 1

R
ew

rite ratio
n
al exp

ressio
n
s. [Linear and

 q
uad

ratic d
enom

inators.]
6

.

R

ew
rite sim

p
le rational exp

ressions in d
iff

erent form
s; w

rite a(x)/b
(x)  in the form

 q
(x) +  r(x)/b

(x) , w
here a(x), b

(x), q
(x), and

 r(x) are p
olynom

ials w
ith the d

egree of r(x) less than the d
egree 

of b
(x), using insp

ection, long d
ivision, or, for the m

ore com
p
licated

 exam
p
les, a com

p
uter 

algeb
ra system

. 
7

.

(+

) U
nd

erstand
 that rational exp

ressions form
 a system

 analogous to the rational num
b
ers, 

closed
 und

er ad
d
ition, sub

traction, m
ultip

lication, and
 d

ivision b
y a nonzero rational 

exp
ression; ad

d
, sub

tract, m
ultip

ly, and
 d

ivid
e rational exp

ressions. 

C
reating Eq

uations

A

-C
ED

C
reate eq

u
atio

n
s th

at d
escrib

e n
u
m

b
ers o

r relatio
n
sh

ip
s. [Eq

uations using all availab
le typ

es of 
exp

ressions, includ
ing sim

p
le root functions.]

1
.


C
reate eq

uations and
 ineq

ualities in one variab
le in

clu
d

in
g
 o

n
es w

ith
 ab

so
lu

te valu
e and

 use 
them

 to solve p
rob

lem
s. Includ

e eq
uations arising from

 linear and
 q

uad
ratic functions, and

 
sim

p
le rational and

 exp
onential functions. C

A
 !

2
.


C
reate eq

uations in tw
o or m

ore variab
les to rep

resent relationship
s b

etw
een q

uantities; grap
h 

eq
uations on coord

inate axes w
ith lab

els and
 scales. !

3
.


R
ep

resent constraints b
y eq

uations or ineq
ualities, and

 b
y system

s of eq
uations and

/or 
ineq

ualities, and
 interp

ret solutions as viab
le or non-viab

le op
tions in a m

od
eling context. 

4
.


R
earrange form

ulas to highlight a q
uantity of interest, using the sam

e reasoning as in solving 
eq

uations.!

R
easoning w

ith Eq
uations and

 Ineq
ualities


A
-R

EI
U

n
d

erstan
d

 so
lvin

g
 eq

u
atio

n
s as a p

ro
cess o

f reaso
n
in

g
 an

d
 exp

lain
 th

e reaso
n
in

g
. [Sim

p
le 

rad
ical and

 rational.]
1

.
Solve sim

p
le rational and

 rad
ical eq

uations in one variab
le, and

 give exam
p
les show

ing how
 

extraneous solutions m
ay arise. 

So
lve eq

u
atio

n
s an

d
 in

eq
u
alities in

 o
n
e variab

le. 
3
.1

 

So

lve o
n
e-

variab
le eq

u
atio

n
s an

d
 in

eq
u
alities in

vo
lvin

g
 ab

so
lu

te valu
e, g

rap
h
in

g
 

th
e so

lu
tio

n
s an

d
 in

terp
retin

g
 th

em
 in

 co
n
text. C

A

R
ep

resen
t an

d
 so

lve eq
u
atio

n
s an

d
 in

eq
u
alities g

rap
h
ically. [C

om
b
ine p

olynom
ial, rational, rad

ical, 
ab

solute value, and
 exp

onential functions.]
1

1
.
Exp

lain w
hy the x-coord

inates of the p
oints w

here the grap
hs of the eq

uations y =
 f(x) and

 
y = g(x) intersect are the solutions of the eq

uation f(x) =
 g(x); fi

nd
 the solutions ap

p
roxim

ately, 
e.g., using technology to grap

h the functions, m
ake tab

les of values, or fi
nd

 successive 
ap

p
roxim

ations. Includ
e cases w

here f(x) and
/or g(x) are linear, p

olynom
ial, rational, ab

solute 
value, exp

onential, and
 logarithm

ic functions. !

1 T
he Binom

ial T
heorem

 can b
e p

roved
 b

y m
athem

atical ind
uction or b

y a com
b
inatorial argum

ent.

A
2



A
lgeb

ra II 

Fu
n
ctio

n
s

Interp
reting Functions


F-IF
In

terp
ret fu

n
ctio

n
s th

at arise in
 ap

p
licatio

n
s in

 term
s o

f th
e co

n
text. [Em

p
hasize selection of 

ap
p
rop

riate m
od

els.]
4

.

For a function that m

od
els a relationship

 b
etw

een tw
o q

uantities, interp
ret key features of 

grap
hs and

 tab
les in term

s of the q
uantities, and

 sketch grap
hs show

ing key features given a 
verb

al d
escrip

tion of the relationship
. K

ey features includ
e: intercep

ts; intervals w
here the 

function is increasing, d
ecreasing, p

ositive, or negative; relative m
axim

um
s and

 m
inim

um
s; 

sym
m

etries; end
 b

ehavior; and
 p

eriod
icity. !

5
.


R
elate the d

om
ain of a function to its grap

h and
, w

here ap
p
licab

le, to the q
uantitative 

relationship
 it d

escrib
es.!

6
.


C
alculate and

 interp
ret the average rate of change of a function (p

resented
 sym

b
olically or as a 

tab
le) over a sp

ecifi
ed

 interval. Estim
ate the rate of change from

 a grap
h. !

A
n
alyze fu

n
ctio

n
s u

sin
g
 d

iff
eren

t rep
resen

tatio
n
s. [Focus on using key features to guid

e selection of 
ap

p
rop

riate typ
e of m

od
el function.]

7
.


G
rap

h functions exp
ressed

 sym
b
olically and

 show
 key features of the grap

h, b
y hand

 in sim
p
le 

cases and
 using technology for m

ore com
p
licated

 cases. !
b
.


G
rap

h sq
uare root, cub

e root, and
 p

iecew
ise-d

efi
ned

 functions, includ
ing step

 functions 
and

 ab
solute value functions. !

c.

G

rap
h p

olynom
ial functions, id

entifying zeros w
hen suitab

le factorizations are availab
le, 

and
 show

ing end
 b

ehavior. !
e.


G
rap

h exp
onential and

 logarithm
ic functions, show

ing intercep
ts and

 end
 b

ehavior, and
 

trigonom
etric functions, show

ing p
eriod

, m
id

line, and
 am

p
litud

e. !
8

.

W

rite a function d
efi

ned
 b

y an exp
ression in d

iff
erent b

ut eq
uivalent form

s to reveal and
 

exp
lain d

iff
erent p

rop
erties of the function.

9
.


C
om

p
are p

rop
erties of tw

o functions each rep
resented

 in a d
iff

erent w
ay (algeb

raically, 
grap

hically, num
erically in tab

les, or b
y verb

al d
escrip

tions). 

Build
ing Functions


F-BF
B
u
ild

 a fu
n
ctio

n
 th

at m
o
d

els a relatio
n
sh

ip
 b

etw
een

 tw
o
 q

u
an

tities. [Includ
e all typ

es of functions 
stud

ied
.]

1
.


W
rite a function that d

escrib
es a relationship

 b
etw

een tw
o q

uantities.!
b
.


C
om

b
ine stand

ard
 function typ

es using arithm
etic op

erations. For exam
p
le, b

uild
 a 

function that m
od

els the tem
p
erature of a cooling b

od
y b

y ad
d
ing a constant function to

 
a d

ecaying exp
onential, and

 relate these functions to the m
od

el.!

B
u
ild

 n
ew

 fu
n
ctio

n
s fro

m
 existin

g
 fu

n
ctio

n
s. [Includ

e sim
p
le rad

ical, rational, and
 exp

onential 
functions; em

p
hasize com

m
on eff

ect of each transform
ation across function typ

es.]
3

.

Id

entify the eff
ect on the grap

h of rep
lacing f(x) b

y f(x) +
 k, kf(x), f(kx), and

 f(x +
 k) for sp

ecifi
c 

values of k (b
oth p

ositive and
 negative); fi

nd
 the value of k given the grap

hs. Exp
erim

ent w
ith 

cases and
 illustrate an exp

lanation of the eff
ects on the grap

h using technology. Includ
e 

recognizing even and
 od

d
 functions from

 their grap
hs and

 algeb
raic exp

ressions for them
.

4
.


Find
 inverse functions.

a.

Solve an eq

uation of the form
 f(x) =

 c for a sim
p
le function f that has an inverse and

 
w

rite an exp
ression for the inverse. For exam

p
le, f(x) =

2
x

3 or f(x) =
 (x +

 1
)/(x ! 1

) for x 
≠

 1
.

A
2

A
lgeb

ra II 

Linear, Q
uad

ratic, and
 Exp

onential M
od

els

F-LE

C
o
n
stru

ct an
d

 co
m

p
are lin

ear, q
u
ad

ratic, an
d

 exp
o
n
en

tial m
o
d

els an
d

 so
lve p

ro
b

lem
s. 

4
.


For exp
onential m

od
els, exp

ress as a logarithm
 the solution to ab

ct =
 d

 w
here a, c, and

 d
 are 

num
b
ers and

 the b
ase b

 is 2
, 1

0
, or e; evaluate the logarithm

 using technology. !
 [Logarithm

s 
as solutions for exp

onentials.]
4
.1
Pro

ve sim
p

le law
s o

f lo
g
arith

m
s.  C

A
 !

4
.2
U

se th
e d

efi
n
itio

n
 o

f lo
g
arith

m
s to

 tran
slate b

etw
een

 lo
g
arith

m
s in

 an
y b

ase. C
A

 !
4
.3
U

n
d

erstan
d

 an
d

 u
se th

e p
ro

p
erties o

f lo
g
arith

m
s to

 sim
p

lify lo
g
arith

m
ic n

u
m

eric 
exp

ressio
n
s an

d
 to

 id
en

tify th
eir ap

p
ro

xim
ate valu

es. C
A

 !

T
rigonom

etric Functions

F-T

F
Exten

d
 th

e d
o
m

ain
 o

f trig
o
n
o
m

etric fu
n
ctio

n
s u

sin
g
 th

e u
n
it circle.

1
.


U
nd

erstand
 rad

ian m
easure of an angle as the length of the arc on the unit circle sub

tend
ed

 b
y 

the angle.
2

.

Exp

lain how
 the unit circle in the coord

inate p
lane enab

les the extension of trigonom
etric 

functions to all real num
b
ers, interp

reted
 as rad

ian m
easures of angles traversed

 
counterclockw

ise around
 the unit circle.

2
.1
G

rap
h
 all 6

 b
asic trig

o
n
o
m

etric fu
n
ctio

n
s. C

A

M
o
d

el p
erio

d
ic p

h
en

o
m

en
a w

ith
 trig

o
n
o
m

etric fu
n
ctio

n
s.

5
.


C
hoose trigonom

etric functions to m
od

el p
eriod

ic p
henom

ena w
ith sp

ecifi
ed

 am
p
litud

e, 
freq

uency, and
 m

id
line. !

Pro
ve an

d
 ap

p
ly trig

o
n
o
m

etric id
en

tities.
8

.  
Prove the Pythagorean id
entity sin

2(θ) +
 cos

2(θ) =
 1

 and
 use it to fi

nd
 sin(θ), cos(θ), or tan(θ) 

given sin(θ), cos(θ), or tan(θ) and
 the q

uad
rant.

G
eo

m
etry

Exp
ressing G

eom
etric Prop

erties w
ith Eq

uations

G

-G
PE

T
ran

slate b
etw

een
 th

e g
eo

m
etric d

escrip
tio

n
 an

d
 th

e eq
u
atio

n
 fo

r a co
n
ic sectio

n
.

3
.1
G

iven
 a q

u
ad

ratic eq
u
atio

n
 o

f th
e fo

rm
 ax

2 +
 b

y
2 +

 cx +
 d

y +
 e =

 0
, u

se th
e m

eth
o
d

 fo
r 

co
m

p
letin

g
 th

e sq
u
are to

 p
u
t th

e eq
u
atio

n
 in

to
 stan

d
ard

 fo
rm

; id
en

tify w
h
eth

er th
e g

rap
h 

o
f th

e eq
u
atio

n
 is a circle, ellip

se, p
arab

o
la, o

r h
yp

erb
o
la, an

d
 g

rap
h
 th

e eq
u
atio

n
. [In 

A
lgeb

ra II, this stand
ard

 ad
d
resses circles and

 p
arab

olas only.] C
A

Statistics an
d

 Pro
b

ab
ility

Interp
reting C

ategorical and
 Q

uantitative D
ata


S-ID
Su

m
m

arize, rep
resen

t, an
d

 in
terp

ret d
ata o

n
 a sin

g
le co

u
n
t o

r m
easu

rem
en

t variab
le. 

4
.


U
se the m

ean and
 stand

ard
 d

eviation of a d
ata set to fi

t it to a norm
al d

istrib
ution and

 to 
estim

ate p
op

ulation p
ercentages. R

ecognize that there are d
ata sets for w

hich such a 
p
roced

ure is not ap
p
rop

riate. U
se calculators, sp

read
sheets, and

 tab
les to estim

ate areas und
er 

the norm
al curve. !

A
2



A
lgeb

ra II 

M
aking Inferences and

 Justifying C
onclusions


S-IC
U

n
d

erstan
d

 an
d

 evalu
ate ran

d
o
m

 p
ro

cesses u
n
d

erlyin
g
 statistical exp

erim
en

ts. 
1

.

U

nd
erstand

 statistics as a p
rocess for m

aking inferences to b
e m

ad
e ab

out p
op

ulation 
p
aram

eters b
ased

 on a rand
om

 sam
p
le from

 that p
op

ulation. !
2

.

D

ecid
e if a sp

ecifi
ed

 m
od

el is consistent w
ith results from

 a given d
ata-generating p

rocess, 
e.g., using sim

ulation. For exam
p
le, a m

od
el says a sp

inning coin falls head
s up

 w
ith 

p
rob

ab
ility 0

.5
. W

ould
 a result of 5

 tails in a row
 cause you to q

uestion the m
od

el? !

M
ak

e in
feren

ces an
d

 ju
stify co

n
clu

sio
n
s fro

m
 sam

p
le su

rveys, exp
erim

en
ts, an

d
 o

b
servatio

n
al 

stu
d

ies. 
3

.

R

ecognize the p
urp

oses of and
 d

iff
erences am

ong sam
p
le surveys, exp

erim
ents, and

 
ob

servational stud
ies; exp

lain how
 rand

om
ization relates to each. !

4
.


U
se d

ata from
 a sam

p
le survey to estim

ate a p
op

ulation m
ean or p

rop
ortion; d

evelop
 a m

argin 
of error through the use of sim

ulation m
od

els for rand
om

 sam
p
ling. !

5
.


U
se d

ata from
 a rand

om
ized

 exp
erim

ent to com
p
are tw

o treatm
ents; use sim

ulations to d
ecid

e 
if d

iff
erences b

etw
een p

aram
eters are signifi

cant. !
6

.

Evaluate rep

orts b
ased

 on d
ata. !

U
sing Prob

ab
ility to M

ake D
ecisions


S-M
D

U
se p

ro
b

ab
ility to

 evalu
ate o

u
tco

m
es o

f d
ecisio

n
s. [Includ

e m
ore com

p
lex situations.]

6
.


(+
) U

se p
rob

ab
ilities to m

ake fair d
ecisions (e.g., d

raw
ing b

y lots, using a rand
om

 num
b
er 

generator).  !
7

.

(+

) A
nalyze d

ecisions and
 strategies using p

rob
ab

ility concep
ts (e.g., p

rod
uct testing, m

ed
ical 

testing, p
ulling a hockey goalie at the end

 of a gam
e).  !

A
2





What is an interactive notebook?
Your interactive notebook will contain all your warm-ups, notes, assignments, and projects.  All class work and homework 
will be done in this notebook.  I see your notebook as an extension and reflection of you and your learning, so your best 
effort should go into creating a great notebook.  Represent yourself well.  This notebook counts for a portion of your grade, 
so your work should be done correctly with attention to appearance as well as content.

What is the purpose of the interactive notebook?
Your notebook will help to keep you organized.  It will be your study guide, your journal, and your best friend in this class.  
At the end of the semester/year, your notebook will reflect what you did, what you thought, what you felt, and what you 
learned in this math class.

What are the requirements for the interactive notebook?
• It should be a spiral notebook, containing 120 pages or more.  You can have a 1/2-inch binder to keep any loose-leaf 

lined paper you work on or collect in class, but all work must be put into your interactive notebook.
• You will also need the following materials:  highlighters, glue sticks OR tape

Anything else I should know about the interactive notebook?
• This notebook is only for this class.  I will remove notes or assignments from other classes.
• Your notebook will be needed everyday; do not forget it or lose it.
• I will collect your notebooks at the end of each chapter for grading.  However, homework assignments will be collected 

everyday.  It is your responsibility to retrieve your graded homework from the in/out folder for your class and place it in 
your interactive notebook.

How can I make sure that I get an A on my interactive notebook?
• Every page must be numbered in the correct order and contain a title and date.
• All handouts or other papers should be glued or taped neatly onto the correct page.  The notebook should contain no 

staples and no loose papers.
• All work and overall appearance of the notebook should display maximum effort.

Pride in your work should be evident!

Left Page = Input Right Page = Output

The left side in your spiral notebook is for writing 
information you are given.

This is the side you use for:
- notes/handouts from the teacher
- vocabulary words
- graphic organizers filled out in class

Make sure all your work is numbered, titled, and dated.

The right side of your spiral notebook is for you to show 
you understand the information you wrote on the left side.

This side may have:
- homework
- graphs
- reflections
- foldables

Make sure all your work is numbered, titled, and dated.

INTERACTIVE NOTEBOOK



What are the 
advantages?

How should 
notes be 
recorded?

How should 
notes be refined?

What are the 
ways to recite 
notes?

What are the 
five steps of this 
system?

Summary:

Three Advantages
1. It is a method for mastering information--not just recording facts.
2. It is efficient.
3. Each step prepares the way for the next part of the learning process.

During class, record notes:
1. Record notes, skipping lines to separate information logically.
2. Strive to get main ideas down.  Facts, details, and examples are important, but they’re 

meaningful only with concepts.
3. Use abbreviations for extra writing and listening time.
4. Use graphic organizers or pictures when they are helpful.

After class, refine notes:
1. Write questions in the left about the information on the right.
2. Check or correct incomplete items.
3. Read the notes and underline key words and phrases.
4. Read underlined words and write in recall cues in the left-hand column (key words and very 

brief phrases that will trigger ideas/facts on the right).  These are in addition to the questions.
5. Write a reflective paragraph about the notes.
6. If possible, compare notes with a study buddy.

Recite notes three ways:
1. Cover up right side page.  Read the questions.  Recite information as fully as possible.  

Uncover the sheet and verify information frequently (single, most powerful learning tool!)
2. Reflect on the organization of all the lectures.  Overlap notes and read recall cues.  Study the 

progression of the information.  This will stimulate categories, relationships, inferences, 
personal opinions/experiences.  Record all of these insights!  REFLECTION - KEY TO 
MEMORY!!!

3. Review by reciting, reflecting, and reading insights.

This system in brief:
1. Record lectures in the main column
2. Refine lectures with questions, corrections, underlining, recall cues, graphics and pictures
3. Recite by covering main column and expanding on recall cues--then verify
4. Reflect on organization by studying all cues
5. Review by repeating recite and reflect steps

The Cornell System is an efficient way to take notes.  There are five steps:  record, refine, recite, 
reflect, and review.

THE CORNELL NOTE-TAKING SYSTEM
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