ALGEBRA

ARITHMETIC PROPERTIES EXPONENT PROPERTIES PROPERTIES OF INEQUALITIES
ASSOCIATIVE a(bc) = (ab)c atg™ = gn*tm Ifa<bthena+c<b+canda—c<b-c
COMMUTATIVE a+b=>b+aandab = ba (@)™ = g'm Ifa<bandc>0thenac < bcand a/c < b/c
DISTRIBUTIVE a(b+c)= ab+ac Ifa <bandc < 0thenac > bcand a/c>b/c

(ab)™ = a™b"
ARITHMETIC OPERATIONS EXAMPLES . PROPERTIES OF COMPLEX NUMBERS
a "= — i=v-1
ab+ac=alb+c) a ¢ _ad—bc a )
b ab b d bd " p\"  pn =-1
a<3)=7 a-b b-a (3) =(5) = V-a=iva, a20
(g) c—d d-c . (@+b)+(c+di)=a+c+b+di
L= atb_a.b e (@+bi)—(c+d)= a—c+(b—di
c bc c c ¢ a™ am , , .
Z =% ab+ac_b . O —1a=0 (a+ bi)(c+ di) = ac — bd + (ad + bc)i
(E) g ptea#F (a + bi)(a — bi) = a? + b?
a\™ a"
a,c_oadthe (%) ad (3) = la + bi| = Va? + b2
b d bd (%) bc 1 ) (a+bt)y=a—-bi
P (a+ b)(a + bi) = |a + bi|?
QUADRATIC EQUATION . o ) 1 (a — bi) _ a—bi
For the equation —b +Vb? — 4ac am = <aﬁ) = (a™M)m (a+bi) (a+bi)(a—bi) a*+b?
X =
ax?+bx+c=0 za
COMMON FACTORING EXAMPLES ABSOLUTE VALUE

RADICAL PROPERTIES

LOGARITHM PROPERTIES

a,b = 0 forevenn

1
Ya = an

m‘/’%=m’%
Vab = ¥a'\b
n\/E_’%/E
b %b
Yam = q,ifnis odd

Vam = |a|,if n is even

ify = log, x then bY = x
log,b =1 and log,1 =0

log, b* = x
plognx —

l _ log, x
08aX = log, a

log,(x") = rlog, x
log, (xy) = log, x +log, ¥
log,, (5) =log, x —log, y

x> —a’=(x+a)(x—a) al = {a, ifa>0
—a,ifa <0
x% 4 2ax + a? = (x + a)?
la| = |—al
x? = 2ax + a? = (x — a)?
2 la] =0
x>+ (@+b)x+ab=((x+a)x+b)
x% +3ax? +3a%*x +ad = (x+a)3 lab| = |a||b|
x*+ad=(x+a)(x? —ax + a?) |%|=%

x—a®=(x—a)(x?+ax +a?
la+ b| < |al| + |b|
xZn _ aZn — (xn _ an)(xn + an)
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COMPLETING THE SQUARE

ax? + bx + ¢ = a(...)? + constant

1. Divide by the coefficient a.

2. Move the constant to the other side.

3. Take half of the coefficient b/a, square
it and add it to both sides.

4. Factor the left side of the equation.

5. Use the square root property.

6. Solve for x.




GEOMETRY

SQUARE RECTANGLE CIRCLE

P =14s S P=2a+2b a P =2nr

A=5s? A=ab A= mr?

S b

TRIANGLE PARALLELOGRAM CIRCULAR SECTOR
P=°1l+b+c P=2a+2b L=mr—
A= Ebh b A =Dbh 11 a 5 ]

A = tr 3600 L .D
b b
PYTHAGOREAN THEOREM CIRCULAR RING SPHERE
@+ b2 = 2 A=n(R?>—-1?%) S = 4nmr?
4 3

c=+a?+b? c a nr

b
TRAPEZOID RECTANGULAR BOX RIGHT CIRCULAR CONE
P=a+b+c+d a A = 2ab + 2ac + 2bc A= mr? +mrs
= C
atb 4 V= abe s=+r2+h?
A=h 5 4 1
a V= -nr’h
3 )
h
b b
CUBE CYLINDER T
——h
A= 612 A=2nr(r+h)
h FRUSTUM OF A CONE
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1
V= §nh(r2 +rR + R?)




TRIGONOMETRY

TANGENT IDENTITIES

RECIPROCAL IDENTITIES

PYTHAGOREAN IDENTITIES

PERIODIC IDENTITIES

g = sin @ g = 1
tan @ = P cscO = sind
1
0=
cotd = cos 6 Sec cos @
sin @ 1
cotf =——
tan @

sind = 1 sin?0 + cos?0 =1
scf

cosf = 1 tan?6 + 1 = sec? 0
sec@

tan9=i cot?9 +1 =csc?6
coté

EVEN/ODD IDENTITIES

DOUBLE ANGLE IDENTITIES

HALF ANGLE IDENTITIES

sin(—8) = —sin @

cos(—60) = cos B

cot(—8) = —cot 9

sin(28) = 2sin @ cos 9

cos(26) = cos? 6 — sin? 6

. (9)_+ 1—cos@
sin| - =% >

tan(—0) = —tan 6 =2cos’6—1 0 1+ cos@
cos(3) =% [
csc(—60) = —csch =1-—2sin%0
sec(—0) = secO 2tan@ ] 1—cos@
tan(29)—1_tan29 ta“(i)‘i 1+ cosf

sin(@ + 2nn) = sin O
cos(0 + 2nn) = cos O
tan(@ + nn) = tan 9

csc(8 + 2nn) = csc O
sec(0 + 2mn) = sec O

cot(6 + mn) = cotd

LAW OF COSINES

a? =b?+c?—2bccosa
b? = a? + ¢? — 2accos B

¢ =a%+b?—2abcosy

SUM/DIFFERENCES IDENTITIES

MOLLWEIDE’S FORMULA

sin(a + B) = sina cos B + cos a sin
cos(a + ) = cosacosf + sinasinf

tana + tan

t + =
an(a £ 4) 1+tanatanf

atb_cos[za—p)]

T ()

PRODUCT TO SUM IDENTITIES SUM TO PRODUCT IDENTITIES LAW OF SINES
1 _ : : :
sinasin = - [cos(a — B) — cos(a + B)] sina +sin = 25in (3 7) cos (“2F) sina _sinf_ siny
2 2 2 a b c
1 + _
cosacos p = 5 [cos(a — B) + cos(a + B)] sina — sin § = 2 cos ("‘ _ ﬁ) sin (“ - ﬁ) LAW OF TANGENTS
(1
—p tan|5(a-—
sina cos =l[sin(0{+ﬁ)+sin(a—ﬁ)] cosa + cos f = 2 cos <a+'3)cos(a_ﬁ) Z+:= -i( ﬂ)]
2 2 2 tan [7 (« +,8)]
. 1 . . - 1 .
cosasmﬁ=E[sm(a+,8)—sm(a—,8)] cosa—cosﬁ=—Zsin<a;ﬁ)sin(azﬁ) b—c tan|3(B—7)

b+c_tan[%(ﬂ+y)]

.1 -
a—c_tan _7(0’—)/)_

a+c_tan[%(a +y)]

COFUNCTION IDENTITIES
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TRIGONOMETRY

RIGHT TRIANGLE DEFINITION

TRIG FUNCTIONS RANGE

_ opposite hypotenuse —l<sinf <1
sinf = —— csc) = ———
hypotenuse opposite 1<cosh <1
S
Py
adjacent hypotenuse 8 —® <tanf < o
cosd = hypotenuse secd = dj t Q'
yp adjacen % cscO >1andcsch < —1
opposite adjacent secf = 1andsech < —1
tang = ———— cot = ————
adjacent opposite
—oo < cotf < o
UNIT CIRCLE DEFINITION TRIG FUNCTIONS DOMAIN
sinf =y - _ sin@, 6 can be any angle
> = &
> S o
cosf = x . Lf_;; cosf, 6 can be any angle
=
1
tanh = = tan @, 9¢(n+§) T, n=0+1,+2,..
1 csch, 0 #nm, n=0,+14+2,..
csch = —
Y 1
sech, 0 + (n + E) T, n=0+1,+2,..
sech =—
cotd, 0 #nm, n=0+1,+2,..
x
cotf = —
y TRIG FUNCTIONS PERIOD
18
sin(wf) » T =—
w
2n
[¥] T =—
cos(wh) — ”
18
tan(wf) » T =—
w
p T = 2n
INVERSE TRIG FUNCTION NOTATION  INVERSE TRIG DOMAIN csc(wf) > T =7
sin"'x = arcsinx = Asi sin"lx:—-1<x<1 2
in"'x = arcsinx in x in sec(wd) — T = 2~
cos~lx = arccosx = Acosx cosTlx:—-1<x<1 w
s
tan~'x = arctanx = Atanx tan"lx:—c0o<x <o cot(wf) - T = >
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INVERSE TRIG FUNCTION RANGE

LR
—=><sinT*x <=
2 2

0<cos'x<m

Tl'<t a1, T
—><tan""x <~
2 2




CALCULUS

DERIVATIVE DEFINITION

COMMON DERIVATIVES

CHAIN RULE AND OTHER EXAMPLES

(f (0)=f'(x) =

f(X+h) f®

BASIC PROPERTIES

(cf) = c(f'®)
F)+9®) =X +g'x
d

a(f?) =0

MEAN VALUE THEOREM

d

a(x) =1

d .

a(sm X) =cosx
d .
a(cos x) = —sinx

d . o
dx(anx)—sec x

d
——(secx) = secx tanx

d e
2 TN =nlf (O ()

dd—x (/@) = f'(x)ef®

f')

(1 [fOID =~ 00

d
- Ginlf (D) = f'(@)cos[f (x)]

d
25 Coslf D) = —f' ()sinlf (x)]

Iffti.s differe:g:lble Zn tl.letinzslrval (a_,lzs) and :_x (CSC x) = —cscx cotx ;
continuous a € end points there exists a
c in (a, b) such that d ax (tan[f(x)]) = f’(x)secz[f(x)]
£ = f(b) — f(a) a(cotx) = —csc?x x
B — d
¢ 9 intx) = ——(secf(OT) = £ ()seclf () Jtan[f (x)]
PRODUCT RULE dx 1 p x
, d 2 an o) = —L 8
(FE9(0) = F()9() + F()g(x) ax(OsT = - = dx 1+l
d d 90 _ oo (9Of (%)
T ) = 35 (F00°®) = £9 (o= 4+ In( () ()
d (f(x) f'x)g(x) — f(x)g'(x) d o ox
E(g(z)) == Eg(x)]zx = & (@) = ' n(@ PROPERTIES OF LIMITS
SOWER RULE i () = e These properties require that the limit of f(x) and g(x) exist
d ) lim{ef (O] = clim £(x)
4 4n) = hl (ln(x)) == x>0
dx . lim[f () + g(0)] = lim £(x) # lim g(x)
—(lnlxl) ==
CHAIN RULE * lim[f ()g (O] = lim £(x) lim g(x)
d x—-a x—-a x—a
. — 12 l
3 (/(902) =/ (9)g'@ 2008 = s g _lms
im == if lim g(x) #
LIMIT EVALUATION METHOD — FACTOR AND CANCEL alg@] lim g — xma
. x?—x—-12 _ (x+3)(x—4) _ (x—4) _ Z lim[fO)]™ = [lim £(x) n
lerP3 X2 +3x  xos x(x+3)  x-3 x 3 o [’H“ ]
T ORTALS RULE LIMIT EVALUATIONS AT +-co
f(x) 0 foo f'(%) lim e = coand lim e* =
If alcl—r%m To or i_oo then alcl—r>lc11g(x) xl—>ag (%)
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lim In(x) = o0 and lim In(x) = —o0
x—00 x-07t

c
If r > 0 then lim—r=0

x—)OOx
c
Ifr > 0&x"isreal for x < 0 then lim pr =0
X—>—00

lim x" = oo for even r

x—-too
lim x™" = & lim x" = —co foroddr
X—00 X—>—00




CALCULUS

DEFINITE INTEGRAL DEFINITION COMMON INTEGRALS
b n
f f(x)dx:lime(xk)Ax fkdx=kx+C fseczx dx =tanx + C
a n—oo et
b—a 1
where Ax = —=and x, = a + kAx fx"dx=mx"+1+6,n¢—1 fsecxtanx dx =secx +C
FUNDAMENTAL THEOREM OF CALCULUS fx_1 dx = fl dx =In|x| +C f cscxcotx dx = —cscx + C
b x
[ reoax=reonz = F ) - F@) L
a 2 —
where fis continuous on [g,b] and F' = f fax +b dx = alnlax +bl+C _[CSC x dx = —cotx+C
INTEGRATION PROPERTIES fln(x) dx=xIn(x) —x+C ftanx dx = In|secx| + C
b b
f cf(x)dx = cf f)dx
a a fe"dx=ex+C fsecx dx = In|secx +tanx| + C
b b b
f fx) £ g)dx = f f)dx if gx)dx
a @ @ =si f—l d —lt ‘1(E)+C
a b a fcosx dx =sinx +C iz X =gtan "
j f(x)dx = 0and f f)dx = —f f)dx
a a b f ) p iC f 1 d N ( U) Iy
b c c sinx dx = —cosx x=sin""| —
j fx)dx +f f)dx = f f)dx Va?—u? a
a b a
APPROXIMATING DEFINITE INTEGRALS TRIGNOMETRIC SUBSTITUTION
Left-hand and right-hand rectang]e approximations EXPRESSION SUBSTITUTION EXPRESSION EVALUATION IDENTITY USED
7121 i Ja = X =asinf 2 _ 42sin2 0 1 —sin?0
L, =Ax ) f(xy) R,=Ax ) f(x;) a? — x? as—assm
k=0 k=1 dx = acos0db = acos 6 = cos* 6
Midpoint Rule
nl X = asect [a? sec? 6 — a2 sec?9 —1
X+ Xpiq 2 2 a’sec’f —a -
M, =A Tk T ke x*—a
! x;f( z ) dx =asecOtan6df =atanb = tan” @
Trapezoid Rule
A X =atanf [a? + a2 tan2 0 1+tan?0
X a“ + a“tan
T, = — +2 +2 +ot £y, va*+x?
o (f (o) + 2f (1) + 2f () f () i — asec? 8 dB Y sect — sec? g
APPROXIMATION BY SIMPSON RULE FOR EVEN N INTEGRATION BY SUBSTITUTION
Ax b g(b)
S = 25 ) 400+ 270 4 2 ) + 4G Gy, (800) g e = o [
where u = g(x) and du = g'(x)dx
eCOIC'Com INTEGRATION BY PARTS
fudv=uv— fvdu where v = fdv
or
[ rwg@ax = rege - [ regeas




