area A perimeter P circumference C volume V curved surface area S altitude s radiusr

RIGHT TRIANGLE
T TR

Pythagorean Theorem: ¢* = a® + b?

RECTANGLE
T

i
A=lw P=21+2w

CIRCLE
[

A = qr? C=2m

RECTANGULAR BOX
R P SO

V= lwh S =2(hl + Iw + hw)
RIGHT CIRCULAR CONE
T e S e

TRIANGLE EQUILATERAL TRIANGLE
TR i SRS S S e
5 5
m
[1
b
s
A=%bh P=a+b+c h=——\/—§5 Azﬁsz
2 4
PARALLELOGRAM TRAPEZOID
ot aa NI
V. 4 |
b % A
A = bh A = 3(a + b)h
CIRCULAR SECTOR CIRCULAR RING
A R SR )

V= %'m'j S = 42

v

‘ s

r

A=3r" s=r6 A=mR - r)

SPHERE RIGHT CIRCULAR CYLINDER
T T Y

FRUSTUM OF A CONE
s S

=1ah(r> + 1R + R?) V = Bh with B the area of the base



QUADRATIC FORMULA
T T NPT

If a # 0, the roots of
ax? + bx + ¢ = O are

b+ VB~ dac

= 2a

EXPONENTS AND RADICALS
e S

ana' = am-Hl al/n — %
(am)n = gmt amﬁ‘n — A% am
(ab)r = a*b" am = (%)m
al\" a
—| == \/ab = \/a Vb
b) v
a of 4 _ Va
a b Vb
1 m/ R man,
a "= E Va=Va

ABSOLUTE VALUE (d > 0)
it S s ot S

|x| < d if and only if
—d<x<d

|xl = d if and only if either
x>d or x<-—d

MEANS

[sessaresi]
Arithmetic mean A of # numbers

a + a + v gy

A=

n

Geometric mean G of n numbers

G = (a,a;* -+ a,)"™", a, > 0

SPECIAL PRODUCT FORMULAS

B e e e PR ]
G+ -y ="~y
x+yP=x*+2y+y

=y =x—2xy+ 5

(x + y)* = x* + 3x%y + 307 +
3

-yl =x=3x+ 30—y

BINOMIAL THEOREM
P s

X + y)n = x" + (T)x"'y = (;)In—le e
143
.+ n—ky.k + .-
n\ n!
k] kn — B!

Ty,

where

SEQUENCES
R

nth term of an arithmetic sequence with first
term a, and common difference d

a, =a; + (n— 1)d

Sum S, of the first » terms of an arithmetic
sequence

n
Su = -Z—(QI * an)

or S, = %[251l + (n — 1)d]

nth term of a geometric sequence with first
term a, and commeon ratio r

n—1

a, = ayr

Sum 8, of the first n terms of a geometric
sequence
a(l — r")

S?!:
1 =i

SPECIAL FACTORING FORMULAS
O T A A R R

xt =yt =+ )k - )
2+2y+y=x+y?
£ =2yt = (e
By = )+ g+ )
£y = G~ )

INEQUALITIES
o

Ifa>band b > ¢, thena > ¢
Ifa>bthena+c>b+c
If @« > b and ¢ > 0, then ac > be

Ifa>bandc < 0, then ac < be

EXPONENTIALS AND LOGARITHMS
P T R P T

y = log,x means & =x

log,xy = log,x + log,y

X
log,— = log,x — log,y
y

log,x" = rlog,x

qoer =
log,a* = x
log,1 =20
log,a =1
logx = log,yx
Inx = log,x
log,u = log, u
log, b



TRIGONOMETRIC FUNCTIONS

OF ACUTE ANGLES OF ARBITRARY ANGLES
¥
(a, b)
hyp
opp S o
2 e
adj
h
s1n(;?=m csc@:E sinﬂzﬁ csc6=i
hyp opp r b
5
cosB=ﬂ secﬂzhil_) cos9=i seCGZL
hyp adj r a
j b
tan9=ﬂ cot():iidmJ tan = — cott9=i
adj opp a b
SPECIAL RIGHT TRIANGLES OBLIQUE TRIANGLE
e e R T e T T T
C a B
V3 . 2,47 P [/
30°
ph ] b .
I V3 ¢
A
LAW QOF COSINES LAW OF SINES
R e A ] oz s s e
a’ = b + ¢ — 2bc cos e sine _sin B siny
b =a*+ ¢ - 2accos B . B g
¢t =a*+ B — 2abcosy
SPECIAL VALUES OF
TRIGONOMETRIC FUNCTIONS
T T S O i R R
g g : :
(degrees) (radians) | sin® cos@® tan@ cot@® secd csc@
0° 0 0 1 0 — 1 —
1 3
30° R ) _\/_§ £ V3 gﬁ 2
6 2 2 3 3
2 2
450 AE _\C _\/_— 1 1 V2 N2
4 2 2
3 3
60° AL I i V3 £ 2 _2_\/3
3 2 2 3 3
0 g = i
90 5 1 0 0 1

OF REAL NUMBERS

¥
(x,

»)

o, 0,
X

t radians
; |
sint =y csct = —
y
1
cost =x sect = —
X
tantzj- cotr=i
x ¥
AREA
[
A lbcs'
T 1N o
2
e
2&551[1
A L b si
= —gb sin
g T

A =Vss —a)(s — b)(s — ¢,

1
where 5 = E(a + b+ ¢) (Heron’s Formula)

GREEK ALPHABET

Letter Name | Letter Name
A a alpha N v nu

B B beta B ¢ xi

r vy gamma | O o omicron
A S delta I pi

E € epsilon || P p rho

Z ¢ zeta DI sigma
H %y eta T 7 tau

(S IN] theta Y v upsilon
I . iota D ¢(p) phi

K « kappa || X x chi

A A lambda || ¥ psi

M u mu Qo omega J




FUNDAMENTAL IDENTITIES
A R T K]
1
Cagit = 5 ——
sin |
1
secit=
cost
1
cotg = -——
tan ¢
sin ¢
tanr = ——
cost
cost
cot t = —
sin f

sin® ¢ + cos’t =1
1 + tan®r = sec?t

1 + cot? f =csc*t

ADDITION FORMULAS
e e

sin (1 + v) = sinu cos v + cos usinv
cos (u + v} = cos u cos v — sin u sin v

tanu + tanv
tan (u+v) = —————
1 — tanutanv

SUBTRACTION FORMULAS
R Y Pl

sin (4 — v) = sinu cos v — cos usin v
cos (u — v) = cos ucos v + sinusinv

tan 4 — tan v

tan(u —v)=————
( ) 1+ tanutanv

FORMULAS FOR NEGATIVES
T

sin (—¢) = —sint
cos (—1) = cost
tan (—1) = —tan¢
cot (—1) = —cott
sec (—1) = sec ¢

csc(—1) = —cset

DOUBLE-ANGLE FORMULAS
S e ]

sin 2u = 2 sin u cos u

cos 2u = cos® u — sin® u

=1-2sin’u
=2cos’u — 1
2tan u

tan 2y =
1 — tan” u

HALF-ANGLE IDENTITIES
TS

5 1 — cos2u
sin” u =

2

3 1 + cos2u

cos*u=——""
2

an? 1 — cos2u

an" y=-——""-—

1 + cos2u

HALF-ANGLE FORMULAS
R R

u 1—cosu  sinu

2 sing 1+ cosu

COFUNCTION FORMULAS
Rt S R

PRODUCT-TO-SUM FORMULAS

sinucosv = —;—[Sin (u + v) + sin(u — v)]
cosusiny = %[Sin (u + v) — sin (u — v)]
COS U COSV = %[cos (u + v) + cos (u — v)]
sinusiny = '%[COS (e — v) — cos (u + v)]

SUM-TO-PRODUCT FORMULAS
AN e A e i e

. .  futv u-—v
sinu + sinv = 2sin cos >

sinu — sinv:2cos(

2
ut+v w—v
cosu + cosv = 2cos cos
2 2

s uw+ vy . u —
cosu — €cosv = —2sn sin
2 2
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