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Linear Function
Jie) = mx © b

Square Root Functiva
fsr= ox

[ @ivs

-t

Domuin: { = e, o)
Runge: {~ o9, )
yintercept: (0, &)

Absolute Vatue Function
fish = a

3 ORI

L i
PSP ((X )

-1
Donwin: (0, =<}
Range: (0, =<)
Intercept: 10, )

Quadratic Function .
Jx) = axd e byor oo

Domuin: (-~ cc, o)
Range: (0, co}
tntercept: {0, 0)

Rational Function

{/l.r) =are+ 6;::-] el

Domain: (~ ¢, 2¢}
Range: {= =¢, cc}
yeintercept: {0, ¢)
x-infemepl:

=& = B = Jac}/2a.0)

Exponential Function

4 nM,\'! "« - - rac+ 0y 3 ’
S = o ® B by by 0 St i O

NUE) and Dix) are palynonuls,

|

3

el PR s

1
Py Nt

fep s o}

l‘ Dexti

Domam: alt real nunibers, D = 0
Range: (=3¢, 03, (0, 22
viintereept (O, SN 00 £101 exists
veuHer e SR 20108 of N

Vertical asympiotes: zevos of O

Horizontl asymplote:
ve Qitn < m

veatb iln=m

Sine Function
Jal = sing

Avr=sina

<23 Kok \'/ 22

Mgt o gt 0> 0

Greatest lnieger Functivn
1t =l

A= Gl

I Y

-4,%
Domain: (= oc, <)
Range: all imegers
talercept: (0, Q)

Cubing Function
S = o

=L

0,0

Dowmain: {=oc, <)
Range: (- o¢, o)
Intereept: (0. O

Logarithmic Function

a2 dopx, a >t

-('ul:lu'k
0.

Nxve g™t

‘fu) s log xou> IE

(Lo

Domasn: { = =, =)
Range: (0, o}
yeintersept: 10, 1}
Asymptote: v =

Casine Function
X = gos o

ler & cos ¢

N

-22

-2
Duomma: abl read numbers

Range: [ = 1. 1)
Porsnt: 27

Donun: i real numbess

Range:{~1.1)
Perivd: 2w

Domaen: (0. 5

Range: (==&, <
w-intereept: U, O
Asymptote: v = 0

Tangent Function
1Al = s

I-IT\'-D = mn..; :
] Y
~2z 22
o
-2

Domaon; alt v = i; - nnw

Raunge: (=22, 32
Pertal: w

Verend asvinpoles: =




ALGESRKA RELY oNEEL

jets and The Real Number System
Yatural Numbers: 1,2,3,4,5,8,... ...

srime Numbers:2,3,5,7,11,13.17.....
Somposite Numbers: 4,6,8,10,12....

Nhole Numbers: 0,1,2,34,5,6......

Integers: : veene32,01,0,1,:2,3....

Ratlonal Numbers: Any number that

can be written In the form
where a and b are
integers.

irational Numbers:Any decimal that
cannot be written in the form
where a and b are integers.

l.e. ,numbers whose decimal representations neither
terminate nor repeat 8.8 /3
1

Real Numbers: The union of the rational end Irrational
numbers .

.‘5'-(» = 0)

.E-(» e Q)

Equality and Properties of Real Numbers:

; 8, b and c are r:yal‘numbem. then

e a=8

Symmemcpr?g;erty fa = b, thenb = 8.

Transitive Property :ffa = bandb = G then g
&+ b is a real number

a- b is a real number
gb is @ real number
8 is g real number (b = 0)

: g+b=b+ea
Commutativ e Property { b = BB

et

c.

Closure properiies :

s . (g+b)+c=a+(b+c)
Assoaahngroperty { (ab)c = a(bc)

Distributi veProperty : a(b+c) = ab + 8¢

0is the additive dentity
1 is the multiplica tive identity
a8 end -8 are addilive inverses

8 and -;-(e » 0) are mutltiplica tive inverses.
Double - negative rule :~(-a) = 8.

Arithmetic of Real Numbers:
a~-b=a+(-b)

if no denominalo ris 0, then

%—ag—-uand only If ed = bc .

a GC _ & g ¢ _ &d
o Bbaiali S T ™

& . C &+ C a 8 ~c
reirs 5 3 * ™

a ¢ ad + be g ¢ _&d -cb
-E—ﬂ'g-ﬁ e 811G b d-— B
By Bl wle

b b - b

Exponents Rules:
If m and n are integers,

and there are

Muitiplying Polynomials:
a(b+c+d+..)=ab+ac +ad + ..

(a+b)? = a2 +2ab +b?

(8—-b)2 =a2-23b+b2

(a+b)® = a2 +3a2b+3ab? + b2

(a-b)® = a3 -3a2b+3ab? - b°

(a+b)* = a? +4ab3 + 6a2b? + 4a%b+ b*
(a-b)* =a* -4ab® + 6a2b? -4a%b+b*

Factoring Polynomials:
ax + bx = x(a + b)
(a+b)x +(a+b)y = (a+b)x+Y)

a® -b? = (g+bfa-b)

a3 b3 = (a-b) a% +ab+ b2

a® +b3 = (a+b) 82 - ab+ b?

a-b* = (g-bfa+b 32+b2)

at+b4 = (az +2ab + b"’Xa2 ~2ab + bz) '

Solving Eguatioﬁs by Factoring:
Zero-factor Theorem: Let & and b be real numbers,
then If ab=0, then &=0 or b=0.

Absolute Value Equations

f k = 0, then

x| = k is equivalent to x = k or X = -K
a| = |b]ls equivalent tos =bor &= ~b,
Lineér Inequalities:

if 8, b, and ¢ are real numbers

and & < b, then

a+c<b+c g~c<b=-c¢c
a:<é:c (¢ > 0) ac > be (¢ <9)
*c—'<—c— (C>G) —z->-;- (C(o)

€ <x<dlsequvalent 10 c < x and X < d.

Inequalities with Absolute Values:

fk > 0,then
< kisequivalent to-k < x <k
> kis equivalent to x < -korx>k

Slope of a Line:

Slope of the line contalning the points( x4, yy) and
{Xg V3)

Y2 - Y4

Xg = X4

S’Ope =1 =

Horizontat lines have 8 slope of 0.

Verttical lines have no defined slops.

Lines with same siopes are paraliel.

Lines with slopes that are negative reciprocals sre
perpendicular,

Equations of Lines:

Slope-Intercept Form:
yamx+b  misthe slope and b Is the y-intercept.

Point-Slope Form:

yeys= m{x-x) (x1y7)isthe pointon the line.

General form ¢
Ax+By=C

Equation of 8 horizontal line: x =&

Radical Expressions:

If nis a positive integer(n > 1) and
gf radicals represent real numbers,
en

Vg = a¥n
xm/n ey q}xm - (Q/;)m

a" =la| if niseven
%Ya" =a i nisodd i
M:J;ﬁandﬁn & (b0

= 75‘ ( )

Applications of Radicals:
Pythagorean Theorem:

it 8 and b are the lengths of two legs of &
triangle and ¢ Is the length of the hypotenuse,

then ai+b= c?

=

Distance Formula:
The distance dbetween the polnts P(x4,y4) an

Q(x is given by the formula
d»j(xz-mz ¢ 2=y
Quadratic Formula

l‘fp(x)sax2+bx+c,a=e06nd

02 -~ 4ac 2 0,then the real zeros
of p are :
Vb2 - 4ec

~-b
2z

X
2

1 a’Iftw:nthem'::ts of p(x) = 0 are
b* -4ac>0 real and unequal

b2 -4sc=0  rational and equal

b2 -48c <0 nonreal

firy andry are the roots of ax2 + bx +c =

i+ = —-;»and ryry w%
Completing the square |

Add (ZP-J
. 2 2
x2 & bx +(£) w(x-r-’l)
V7] E:]
Logarithmic Functions:

y =logp, x li and only if x = b¥ (b > 0,b 5
y = b¥and y =logy x are inverse functi

Properties of Logarithms:
bm°x=x logp b* = x

2 :
to x2 + bx to complete the square

logp MN = logp M +logp N
'DQbW=‘°ng~logoN
logp MP = plog, M

Klogp x = logp y.then x =Y.
Change of base formula :
logp x = :Og"x
Exponentigl Eguation:

Equation of a vertical line: y = by

no division by 0, then
aMgh = gM=*n (am)n=amn
fa n

bY =ap? B 5o

(a y-' a (b) 1bn

0 -n

a = 1 a = e—

-

.——v—vem = am—n i = .9—-
all b a

ab’

¥




Definition_of a Radian

One radlan is the measure of a central angle 8

th- * subtends(intercepts) an arc s equal in tength
t,  2radius rof the circle.

Arc length= Radius when ¢ = 1 radian

£\

r

»

Cenversion: Degrees «—— Radians

1. To convert degrees to radians  7* rad

multiply by 180 %
2. To convert radians to degrees 180
muitiply by T rad

Uniform Circular Motion

A polnt on a clrcle of radius r moves a distance s
on the clrcumference of the circle, in an amount of
time L @ is measured in radions

Angular Velocity Arc Length
8 s=rd
@ = T—
Linear Velocity Area of a sector
= T I
v = - A %4 &
Vo= re

Definition of the Six Trigonometric Functions
Right Triangle definitions, where 0<8<m/2

Ko sin 6= 2 ocse g = P .
g Oppuosite L pp
G()Sﬁ:-——--zd,‘sec 9:53.).’2.,.’.
Adjacent 3
e tan & = 3[‘1%1(:0{ g = o
adf . opp .
Circuler function definitions, where 8 is any anale
sin @ = Lesc 6 =L
xiep? P ¥y
cos 8 = ses 6 =
r X
tan @ = Lot O = =
x ¥
Quotient Identities Reciprocal ldentities
. sin u = e o560 U = g
mnu'-f—m—fi»cm zszfff‘w’i 1
cos u sin oS ¥ = S A s
gec u o5 u

1

1
180§ = OOt ¥ =
oot u tan ¥

.

Pythagorean ldentities  Even/Odd ldentities

sin2u+cos’u=1 sin(—u)=-—sinu
l+tan?u =sec?u cos(—u) = cosu
1+cot?u =csc’u tan(—u) = —tanu

© ‘unction ldentities

: 3
sin{ oo - w ) o= 008w
2
b3 N
cos{ e - -y ) = sin u
2
p OB
tan( .t),wmu)mcot u

'Bum and Difference Formulas

sin(u £ v) = sinucosv  cosusiny
cos(u = v) = cosucosvFsinusinv
tanu ttanv

1Ftanutany

tan{u £ v) =

45%45"-9¢° 30°-60°-90"

Double-Angle Formulas
sin 2u = 2sin #Cos w

¥ L

% %
cos 2u =cos u —sin "u (=%

= 2¢co8 *u ~1

=1~ 2sin *u - E)
2 tan
tan 2u :-————?—-——
1-tan *u c1,0) | 180°

¥

4) 09 dh
: 4.4

Half-Angle Formulas

. U [—cosu
Sin — i,,f-«—»—-w-m
2

il

e

(4, 1) £.-5
cos%-:i L%?S_f‘_ | £~
y 1-cosu sin u -4
tan — = =

2 sin u, 1+ cosu
The signs of sinu/2 and cosul2
depend on the quadrant in which
u /2 lies.

Power-Reducing Formulas

e 1—cos 2u

sin “u = —————
2

2 1+ cos 2u

cos “u = —m
2

1—cos 2u

tan Yy = ——————

14 cos 2u

Sum-to-Product Formulas

. : futv ‘u—v
sin # +sin v = 2sin| - cos
[ 2 ] L 2 )
3 : [ui«v) , (umv)
sinu ~sinv = 2cos sin
2 2

- u-t+v °—-v
COS ¥ + COS ¥ = L. COS8| ~—mmm | O8] mommieme
2 2 )

(e (v
CO8 & + Cos v = —2sin| ——- |sin| ——
2 2 )

Product-to-Sum Formulas

. 3 1
sinu sin v = ;’—[cc»s( u—v)—cos( ¥+ v}]
F4
1
COS u COS v = E[cos( u = v)+ cos( u+v)]

. 1r. .
sin u cos v = E[sm( u+v)+sin(u - v)]

g i
cos u sin v = a-[ﬁi‘ﬁ( u+v)—sin(u - v)]

The Law of Sines C

b a
A ¢ B
sin_A4 _ sin B _ sin C
a b ¢
or
a -~ b _ &
sin A4 sin B sin C

The Law of Cosines

a* = b+ e - 2bc cos A
b = g + ¢? ~ 2ac cos
: P4 b - 2ab s C

=]

< = g
or
2 B o 2
cos A = é......i_f.___..—?—-—-—
2 be
4 z z
s B o a“‘ + ¢ 5
2 ac
- B e
g0z C = A -
2 ab
Heron's Formula for Areaof a
triangle
If the semiperimeter is 5, where
a+ b+
§ E eereere—
2

then A = «fs(s ~als~-b)s-c)
Trig. Form of a complex Number:

x4+ iy = rlcos(@ + 2nx) +isin(@ + 2n7)}
n any integer
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Chapter 3: Numerical Summaries of Data

Sample mean: Coeflicient of variation:
i= E—J-t- CV = 2

n u
Populaticn meamn: Z-gCOre:

= Z—f 7= xX—H
B N G
Ramge: Interquartile range:
Range = largest value — smallest value IQR = @, — g, = thivd quartile — first quartile
Population variance: Lower cutlier boundary:
o2 = 20 0, - 15IQR
N
Sample variamce: Upper outlier boundary:
o2 2e-» 0, + 1.5IQR
n—1

Chapter 4: Summarizing Bivariate Data

Correlation coefBcient: y-intercept of least-squares regression line:
= 1 x-X e }—) b =V—b.%
r"'n__AZ( sx><sy) W= :
Slope of least-squares regression lime: Equation of least-squares regressiom lime:
§.
b1=r—y 9=b0+b,x

Sx

Chapter 5: Probability

General Additior Rule: General Method for Computing Conditional
P(A or B) = P(A) + P(B) — P(A and B) Probability:
P(A and B)
P(B|A) = ————
(B1A) PA)
Multiplication Rale for Independent Events: General Multiplication Rule:
P(A and B) = P(A)P(B) P(A and B) = P(A)P(B| A) = P(B)P(A | B)
Addition Rule for Mutually Exclusive Events: Permutation of r items chosen from n:
P(A or B) = P(A) + P(B) P
T (m—-r)
Rule of Complements: Combination of r llems chiosen from n:
PA) = 1 — P(A) .C. n!

= ri(n — r)i




Chapter 6: Discrete Probability Distributions

Mesn of a discrete random variable:
uy = 2[x- P(x)]

Variance of a discrete random variable:

62 = Tl - ue - P@)] = 2 - P()] — i
Standard deviation of a discrete random variable:
oy = \/;.:2{ '
Mean of a binomial random variable:

My = np

Variance of 2 binomial random variabie:
o3 = np(1 - p)

Standard deviation of 2 binomial random variable:
ox = y/np(l - p)

Mean of Polsson random variable:
My = At

Variance of Poisson random variable:
5 __
oy = At

Stendard deviation of Poisson random variable:

O'Xz\/E

Chapter 7: The Normal Distribution

£-8C0Ke:

Convert z-score to raw score:

x=p+20

Standard deviation of the sample mean:

z-score for a sample mean:
E-p
Cx

Z =

Standard deviation of the sample proportion:

_ /p(l -
Up o= i

z-score for & sample proportion:
ﬁ ==
z=f

%

Chapter 8: Confidence Intervals

Confidence interval for a mean, standard deviation
knowmn:

g

g

=

</,4<i+za/2

Sample size te construct an interval for u with margin

of error m:

- < Za /2 - T ) 2
m
Confidence interval for a mean, standard
deviation wnlnown:
X - tu/z—{'“‘ <pu< X+ta/2—§“
N

Confidence interval for a proportion:

" [P( - B) " /(1 —p)
p—za/Z n <p<p+zq/2 n

Sample size to construct an interval for p with
margin of error m:

za/Z <
n=p(1 —p) (—;;—) if a value for P is available

Zm/2 ’ ; o z
= if no value for p is available

n =025 <

Confidence interval for the varianee of a normal
distribution:

-1 2 =1 2
(n d s ead i (n— s

Xap2 Xiwas2

Confidence interval for the standard deviation of
a mormal distribution:

-1 2 - g2
/(n 2)s & /(nz )8
) Xia/2




Chapter 9: Hypothesis Testing

Test statistic for a mean, standard deviation known: Test statistic for a proportion:
_X-py B e

z= 1= ———
o/+/n [Pl = po)
i

Test statistic for a mean, standard deviation vnkuown: Test statistic for a standard deviation:
W e ,_(a=1)- ¢

% s/\/ﬁ 4 o'g

Chapter 10: Two-Sample Confidence Intervals

Confidence interval for the difference between two
means, independent samples:

Confidence interval for the difference
between two means, matched pairs:

g 2 = B & s - S - Sy
xl—xz—-.,,/z-—+——<;4,~/,t2<x1—x2+t,,/2 == .fi"'ta/z"“"<[.dd<d+ta/2‘—"
L L L N n

Confidence interval for the difference between two proportions:

- Pi(1—py) | Po(l = Dy)
— Py — +
P1— P2 Za/z\/ " "

e P11 —p) Pl -py)
<1-"1"13’2<.171“132‘*"’-az/2v1 . L2 " 2

Chapter 11: Two-Sample Hypothesis Tests

Test statistic for the difference between two mesns, Test statistic for the difference between

independent samples: two means, matched pairs:
t=(5f1"f2)"(#1”#42) t__d—!«@o

@ £ salv/n

?’ll }12

Test statistic for the difference between two proportions:
b1 — by Larger of 52 and s3

x e 1
‘\/P(i =) (;; e o ;;)

where j is the pooled proportion p =

=

" Smaller of sf and sg

Xy +X2

7y +n2

Chapter 12: Tests with

Chi-square statistic:
P£=3 (0 - E)? £ - Row total - Column total
E Grand total

Fapected freqguency for goodness-of-fit:
E=np

Test statistic for two standard deviations:

Expected freguency for independence or homogeneity:




Chapter 13: inference in Linear Models

Residual standard deviation: Cenfidence interval for the mean response:
_[To-9 1 (e —%P
' b Ml TG
Standard error for by: Test statistic for slope b,:
b
ST b
‘/ E:(x = 3)2 Sp
Confidence interval for siope: Prediction interval for an individual response:
5 1, (*—xpP
bl"tn/2'5b<ﬁl<b1+ta/2'sb y:tfalzseJl"‘;'*'m

Chapter 14: Analysis of Variance

Treatment sum of sguares: Error mean square:
S8Tr = nl(fl = 2)2 = nz(jz = i.)Z +---+ n,(il == i)z MSE = NS"".Y__E‘.}
Treatment mean square: F statistic for one-way ANOVA:
SSTr _ MSTr
= F="Mse
Error sum of squares: Test statistic for Tukey—Kramer test:
|x; — %1
SSE = (ny ~ 1)$ + (ny — 1)s? + -+ - + (n; = 1)s? g= —

MSE(l_._l)
2 \n

Chapter 15: Nonparametric Statistics

Test statistic for the sign test: Standard deviation of S, the sum of the
x+05—n/2 ranks for the rank-sum test:
= ifn>25
\/n/2 Ayng(ny + ny + 1)
S=ENTT 12
If n < 25, the test statistic is x, the number of times the less
frequent sign occurs. Test statistic for the rank-sum test:
z= 3
Mean of S, the sum of the ranks for the rank-sum test: - O
ny(ny +ny + 1)
Ks = —2'——"
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