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REFERENCE PAGE 1

GEOMETRY

ALGEBRA
Arithmetic Operations

a ¢ ad + be

b +c)=ab+ —+—==

afl c)=a ac 5 v o

a
gt o 0 o8 Loy Py ey ]

b b b c b e ke

d
Exponents and Radicals

xlﬂ
R —— I e

1
(xm)n = xmn = —
X

() = 27y (3) -=

y ¥
V=% lmn,w;ﬁ=(\;)m

o

Yay = Vx3y o= =2z

\ ¥y vy

Factoring Special Polynomials
x =yt =+ ) =)

'yt =+ N -y +y)
M=y =(x— P>+ xy + )

Binomial Theorem

(x + ¥ =x% + 2xy +3?

(x+ ) =x+ 3%y + 30y +5*
(x — 3 =2 — 3y + 3xy* — y?

nin—1 -
(x+ W =x"+nmx"""y+ —2—-—)):"'");“

n
+oet ( )x"'ty‘ + o by oyt

k
n nn—1)---mn—k+1)

hi = '
Werc(k) T2-8erenk
Quadratic Formula

- [
Ifax1+bx+620,thenx=—-b;2—b—4a£.
a

Inequalities and Absolute Value

Ifa<bandb ¢, thena << c.

Ifa-<bthena +c-<b+ec

Ifa < bandc - 0, then ca << cb.

Ifa <2 band ¢ <2 0, then ca > cb.

If a > 0, then
|x| =a means x=a or x=-—a
|[x] <a means —a<x<a

|x| >a means x>a or x-I-a

Geometric Formulas

Formulas for area A, circumference C, and volume V:

(x — ¥ =x— 20y +y*

Triangle Circle Sector of Circle
A=1bh A=aqr =1ir’g
= labsin @ C=2mar s = r@ (@ in radians)
a h: /‘\ ,-//\ .
[/} . i
: ~ 4|
5 [}
/ '
Sphere Cylinder Cone
=3mr V= ar’h =larh

A=dxmr? A=7mr/ri+ 2

Distance and Midpoint Formulas

Distance between Py{x), v;) and Ps(x,, y.):

d=v(x2—x)* + (32— n)

x + x> y,+y2)

Midpoint of P, P;:
idpoint o 1‘( 2 ' 3

Lines

Slope of line through P;(x;, y;) and Pa(xz, y):

R I
X2 — X

m =

Point-slope equation of line through Py (x;, y,) with slope m:
¥y =y =mlx—x)
Slope-intercept equation of line with slope m and y-intercept b:

y=mx+b

Circles

Equation of the circle with center (&, &) and radius r:

(x—hP+(y—kr=r
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Angle Measurement

7 radians = 180°

1° = —13% rad 1 rad
s=rb
(@ in radians)

180°

Right Angle Trigonometry

5

h
sin 8 = _EP;P csc 0 = % %
yp PP YP b
j yp
cos = —— sec § = ——— 227 ]
hyp adj o
tan B = Lpl,) cot § = b
adj opp
Trigonometric Functions
sin 6 = 2 csc 0= il ¥
r y
cos 6=i sec @ =—
r X
o =%
tan § = = cot 6 . %
Graphs of Trigonometric Functions
y ¥ ¥ y=tanx
y=sinx y=cosx : :
1+ 14
[ 2""] / \ /\ I I 2
1 \J* NVEL e (7 4
-1 -1 | |
| |
| |
h) y=cscx ¥ y=secx ¥ y=cota
| | [ | | |
[ [ I I\/ | |
1+ | |\ 1y I } I |
! I e A I I
kg 2 x | = | 2wx T 2r X
TN TN Y
| N
\ oo oo\ oo
Trigonometric Functions of important Angles
0 radians sin 6 cos 8 tan 6
0° 0 0 1 0
30° /6 1/2 V3/2 V3/3
45° /4 V2/2 V272 1
60° /3 V32 1/2 J3
90° /2 1 0 —

Fundamental Identities

cse 0=
sin @
sin 6
tan § = ——
cos @

Lg=
2 tan A

I + tan’@ = sec’@

sin(— ) = —sin @

tan(—#) = —tan 8

c:os(—:‘,:7£ — 6‘) = gin #

The Law of Sines
sinA _ sinB  sinC
a b c

The Law of Cosines

a®=b>+ c* — 2bccos A
b*=a’+ ¢* — 2ac cos B

c*=a*+ b*—2abcos C

sec =
s 8
os @
onL &= in 6

sin®f + cos’f = 1

1 + cot®0 = csc?f

cos(—#) = cos

Sin(g = 3) = cos 0
ian(g - ) =col 6

Addition and Subtraction Formulas

sin(x + y) = sinx cos y + cos x siny

sin(x — y) = sin x cos ¥y — cos x siny

cos(x + y) = cos x cos y — sin x sin y

cos(x — y) = cos x cos y + sinx sin y

tan x + tan y
tan(x + ) = Y.

tan x — tan y
tan{x — y) = -

Double-Angle Formulas

sin 2x = 2 sin x cos x

1 —tanx tan y

1+ tan x tan y

cos 2x = cos®x — sin® = 2cos®x — 1 = 1 — 2 sin%

2tanx
tan 2x = ————
1 — tan“x

Half-Angle Formulas

1 —icos2x
2

sin%r = 2

€Oo5°x

_ 1+ cos2x
2
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REFERENCE PAGE 3

SPECIAL FUNCTIONS

Power Functions f(x) ="

{i) f(x) =x",n a positive integer

5
(i) f(x) =x"* = {x, n a positive integer ¥ y
// e
L) ot
0 X 0 x
foo=vx floy=3x
N 1
(iii) flx) =x""'=— v
x A
_1
W=
1 .
l\\‘
\D 1 X
inverse Trigonometric Functions ' W
3
. 5 ) T /i | i sl =
arcsinx =sin"x=y <= siny=x and —Es)'SE /
. - T
0 lim tan™'x = ——
» Pt 2
o
arccosx=cos 'x=y <> cosy=x and O0sysqg ,_—f——'// ) . -
v et s o g e lim tan™'x = —
& Fing 2

= T
arcctanx =tan"'x =y < tany=2x and Bl
¥ =tan”'v = arctan x
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Exponential and Logarithmic Functions

logax=y < a' =x
Inx =log.x, where Ine=1

Inx=y < e =x

Cancellation Equations Laws of Logarithms

log,x

loga™) =x a

=x 1. log.(xy) = log,x + log,¥

In(e*) = x e =x 2. loga(%) =log,x — log,y

3. log,{x") = rlog.x

e

il

lim e* =0 lim e* = o

X——x X—+=

lim Inx = —o limlnx ==

x=—=0* x—rec
y=logx

Exponential functions

y=Inx
1+ y=log;x
y=logpx
1 x

Logarithmic functions

Hyperbolic Functions

et — e
sinhxy =—— csch x =
2 sinh x
et +e 1
coshx=——"— sech x =
2 cosh x
sinh x cosh x
tanh x = cothx = ———
cosh x sinh x

Inverse Hyperbolic Functions

y=sinh™'x <= sinhy=x

y=cosh™'x < coshy=x and y=0

y=tanh™'x <= tanhy=1x

y
y=coshx
~__| y =tanhx
x

y=sinhx

siph'x = In(x + Va2 + 1)

cosh™x = In(x + /xT— 1)

tanh™'x = 1 ln(

I 4=
1 =%
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REFERENCE PAGE 5

DIFFERENTIATION RULES

General Formulas

d d .
1.2 =0 2. [ (] = ef ()
d r ! d 1, 1
3. —[f(x) + g()] =f'(x) + g'(x) 4 —[f) - gD =r) — g'x)
dx dx
d ’ d | fl® g(x) f'(x) — f(x)g'(x) .
5. — [ f(x)g(x)] = 3+ "(x) (Product Rul 6. — = :
= [F(x)g(x)] = f(x)g'(x) + glx)f'(x) (Product Rule} i [g(x) PO {Quotient Rule)
d ; , . d 5
7. Ef(g(x)) = f(g(x))g'(x) (Chain Rule) 8. = (x") = nx""" (Power Rule)
Exponential and Logarithmic Functions
d
9, E (e*) = e* 10. -5;— (a*) =a"lna
d 1 d
11. = ln|x[—x 12, = (1og,,x)—x1na
Trigonometric Functions
d d d
.= (sinx) = . = (cos x) = —si 15. — (tan x) = secx
13 e (sin x) = cos x 14 o (cos x) sin x = (tan x) = sec’x
16 : (csc x) csc x cot 17 2 ( ) ¢ x tan x 18 e (cot x) 2
.—(cscx) = — 4 4 o = = sec x tan G () = —cscx
I X cotx oy eex) = 7 leotx cse’x
Inverse Trigonometric Functions
d 1 d 1 d 1
19, — (sin™'x) = —— - (cosT'x) = ———— 21, —— (tan"'x) =
o (sin”'x) —_— 20 o (cos™'x) = = (tan™'x) T+ 22
d 1 d 1 d 1
22, — (cs¢™'x) = ——— 23, — (sec™ly) = ——x 24, = (cot™'x) = —
dx iese x\/ﬁ dx o) x3fxr— 1 dx keat %) 1+ x*
Hyperbolic Functions
251{-1,)_ h 26. — (cosh x) = sinh 27i(z-h)— hix
- (sinhx) = cosh x -, (coshx) = sinh x - = (tanh x) = sech’s
28 i(c:sch x) = —csch x coth x 29 i( ech x) = —sech x tanh x 30 i(c th x) = —csch’x
S - oy sechx x x -~y (cothx) = —cschx
Inverse Hyperbolic Functions
d 1 d 1 d 1
31— (sinh™'y) = —— . — (cosh™'x) = ——— 33, —— (tanh™'x) =
e (sinh'x) T 32 e (cosh™'x) NS e (tanh™'x) e

d , I d 1 d i
i X)) = 35. — (sech™x) = ———= 36. — ) = S
% dx (Esel | x)/x? -+ 1 dx {hech ") x1 = x? dx ieotli ") I
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TABLE OF INTEGRALS

Basic Forms

1..[‘udv=uv*‘~vdu 1.
u+l 12
zj o7 6 w1 :
du 13.
3. ’[— ln|u|~rC
u
14,
4} —e'+C
15.
5.[ W= +C
na 16,
6. '[ sinuduy = —cosu + C
17.
1. Jcosuduﬁsmuﬂrc
18.
8. Jseczu du=tanu + C
e, 19.
9. }CSC’udu=‘COtM+C

10. J‘ secu tanu du = secu + C 20.

Forms Involving va® ~u*, a > 0

21.J a2+ u? du—2\/a2+u2+?ln(u+ a? +ul)+C

22,
2 4yl + 2+ 2
ZS.J.———Mdu=1/a2+u3—alna— ”Z“
u
24y 2 4 oy
24.[ B E oy T 4 bl ¥ T
J u U
du
25. J-——\/aT+_—ul=ln(u + Ja* + ul) + C
u® du u a’
— =Vt u - inlu+ VJa Fw)+ C
26. Tt a 2 a’>+u > In(u a u?)
27Jl 7__1 ﬂa +ul+a e
o R R
ZB.' i du :7\/a-q+u-+c
Jout\fat + u? a“u
28, ol : &g

‘ @+ a*artu?

[cscucotudu=—cscu+c
tanudu =In|secu| + C
lcotudu—ln|smu|+€
[ecudu-ln|secu+tanu|+6‘
jcscudu—ln|cseu—cotu|+c
[ = sin” —+C a>0
al,_.u..
u
f - —tan"—+C
5 a
du 1 U
S (TR T L
‘ u\u* — a? a a
r du 1 uta
’ 3 il +:C
Joa*—u’ 2a u—a
du 1 u—a
Ry +c
=g 2a u+a

4
J u?Jat + utdu = % (@ + 2u®) va* + u? — %ln(u + el v ui)+<C
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Forms Involving ya* — u?, a > 0

30. I,/az — i did =%\/a2 it %sin"‘ Ko s
¥ a

31.

32

33.

4

. ; i x oy —— @t L u
[H'VHZ_ u-du=§(2u'—a')\,-a2— u“+?sm L= C

J a

—u U
I

.
u du

la? — u?

== 2 =~ u

1

In

a+m_2
u

L u
= ——Jat—ul—sin'—+ C
a

jL__

U

2
a’u

o

=-—-——+\a*—u’+—sin' —
2 2 a

4
37. J- (a* — u?P? du = —% (2u? — 5a%)ya? — u? + %sin‘] Yag
a

i

Forms Involving | u?

39. [‘1/ztz—a2du=-f:-vu3—az—%—ln!u+q/u1—a2|+c

38.

QU.J‘uwlt-—a du =
u-_al 3 .,
M. [ du = Ju> — a* — acos™'
42.[ Ek FOPO. [ T
di
43.’ 2 =
J Vu?—a?
u’ du
44.f—=— ur—g*+—In
Ju? — a? 2
r du VUl —a?
R Sl o
U\ u-—a- au
T S 4
J (u-—a‘- z a? ‘ud — a2

173

2 2 2

a a“— u-

=07 od B0

u a’
2 i ST
T3 Qu* = a*)yu? —a* — ?ln fu + \ul—a?

+ &

Tl

+€

—Vu__a~+ln|u+mf+C
u

ME_QL‘




REFERENCE PAGE 8

TABLE OF INTEGRALS

Forms Involving a + bu

1
47.fa—u%=ﬁ(a+bll—aln‘a+bu|)+c
48 [ ki —L[( + bu)® — 4ala + bu) + 2a*In |a + bul|| + C
3 P Ty a ala N a u
du u
| =—=F—===1 +C
3 [ ula +bu) «a e + bu
o
5o.j e L [ @R g
u*(a + bu) au a u
u du a 1
51. = = +bu| + C
j(a+bu)2 Taihg T 5 et
du 1 1 a + bu
52. = e
ju(aeru)z ala + bu)  a* A u ¢
u*du 1 a*
. =—|a+bu- - +
53 J. PRSP (a bu % 2aln|a+bu}) e
2 )
54, fu\fa+budu= o5 (Bbu — 2a)a + bu)*?* + C

i du 2
85, | ——=—=(bu — 2a)yJa+ bu + C
I Ja+bu 3b° ( )
55[ s 2 _(84? + 3b%® — dabu)Ja T Ba + C
| ——=—=(8a * — dabu)/a 1
Va + bu 15b°
di 1 + ==
57. [_—u._=_]n m +C, ifa>0
JuJa+tbe Ja Ja + bu + \a
2 +
= T A e Baed
P —&
Ja + bu du
58.[——d =2a+ b +a[—
J u * - J u+fa + bu
Ja + bu va + bu b du
59. [ = du = — + —
J u u 2) uva+ bu
2 i [
60. { ua + budu=——""——|u"(a + bu)** — na | u"' Ja + budu
b b(2n + 3) J
&1 [’ u'du  2u'Ja+bu  2na J u" ™ du
) Ja+ bu b(2n + 1) b2n + 1) ) a + bu
62 " du ___Natbu _ b(2n - 3) l‘ du
") ounya + bu aln — Du"™" 2aln — 1) J w"a + bu
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TABLE OF INTEGRALS

Trigonometric Forms

63. [ sinudi = u — tsin2u + C

64, Jcoszudu=%u +3sin2u + C
65. Jtanzudu=tanu —u+C
66. Jcotzudu =—cotu—u+C

67. [ sin*u du = —4(2 + sin’u) cos u + C

68. i cosudu =52 + cos?u) sinu + C
69. ’ tan’u di = 3 tan’u + In |cos u| + C

70. ' cot’u du = =4 cot’u — In [sinu| + C

=isecutanu + 3In|secu +tanu| + C

w
o
1
A
=
&
I

1.

1 1
= —3cscucotu +sln|escu —cotu| + C

o

w

o
L

=

g
!

12.

n—17 -
’ cos" " u du

v

n=1

74. u sin u +

1 -1 3

13 J sin"u du = —— sin"'u cos u + — J sin""“u du
n n

[cos udu-—cos

75. ‘ tan

v

" du = tan""'u — [tan”' u du

n—1

Inverse Trigonometric Forms

87. [sin']u du=usin"'u+1—-u2+C

8s8. J cos'udu =ucosT\u—J1—-ut+C

89, . tan"'wdu = wtan"'u — 3 In(1 + u?) + C

o

el W
4

90. [ usin'udu =

~ 22_1
91. J weos wdn=—"——

76. ‘ cot"u du = ——cot"'u —j cot" ™ u du
1 L n—2 i
77. | sec"u du = tan u sec”" " u + sec" "u du
7 ™~ n—1
=1 - n—27 st
78. J csc'u du = cot ucsc"Cu + csc” u du
n—1 n—1
" . sinfa — b)u  sin{a + b)u
79. I sin au sin bu du = - +
2a — b) 2(a + b) c
sinfa — byju  sin{a + b)u
80. { cos au cos bu du = +C
J 2(a — b) 2(a + b)
. cos{fa — b)u  cosla + bu
81. [ sin au cos bu du = — - +C
2{a — b) 2(a + b)
82. | usinudu =sinu —ucosu + C
83. [ucosuda=cosu +usinu + C
84. J u'sinudu = —u"cos u + nf u"' cos u du
85. j u" cos udu = u” sinif -n 1 u" ' sin u du
o sin®™! mely, — 1
86. ' sin"u cos"u du = — ol L £
i n+m n+m
_ sin"*'u cos”u Lme 1 [‘ v w2y g
5 % m n+m‘smucos u du
r i u® + 1
92.Jutan udu = tan"'u ——+ C
1 n+| d )
93, [u” sin"'u du = u" ! sin 'y — ‘.u , n# —1
J n+1 d V1=t
l K n+1 d
94, [ cos”'u du = u"t cos” u-&-J , n¥E—1
J n+ 1 0
95 | "tan"u d S f — # -1
.l u udu = n'u— =1, n i
J n+1 J 1+ u

j sin" " u cos™u du
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TABLE OF INTEGRALS

Exponential and Logarithmic Forms

1
96. J‘ ue™ du = — (au — 1)e™ + C

a
nau ki naaun __ E n—1 _au
97. | u"e™du=—u"e u" e™ du
a a

au

98. J e™ sin bu du = —% (a sin bu — b cos bu) + C
a4 b*

eﬂ"
99, [ e cos bu du = ——— (acos bu + bsinbu) + C
| a

+ b

Hyperbolic Forms

103. Jsinhudu=coshu+ C
: j coshudu = sinhu + C
105. J tanh u du = Incoshu + C

106. | cothudu =In |sinhu| + C

107. J sech u du = tan™" |sinh u| + C

Forms Involving \'2au — u?, a > 0

113. J v2au — utdu = -u;—a\ﬂau - u?+ a? cos"l(

2 2 _3 2
114. f u~/2au — u* du =L6uav2au —y? 4+

116.

" V2au — u? 2y 2au — u* _](a -
—du=———— — CO0§ =

u- i

du a-—u
117. J———:cos'l( ) +C
V2au — u? a
J‘ udu

V2au — u?

118.

*d +3 3a’ =
119.[ Tl o = a) \/Zau—u3+%cos"(a “

V2au — u?
" du A 2au — u?

120. J S S +C
uy 2au — u® au

a_”)+c
a

100. [lnudu=u1nu*u+C

n+l

101. "nudy =—"""33
ju n u du @+ 17

[m+DInu~-1]+C

102. J !

di=In|lnu|+C
ulnu

108. J csch u du = In [tanh lu| + C

109. J sech’su du = tanh u + C

110. | csch’u du = —cothu + C

—

111. | sech u tanh u du = —sechu + C

L

112. J. cschu cothudu= —¢schu + C

a’ a—u
—cos™! +C

V2au — u? —u
115.J-—au—udu= 2au—u2+acos"(a H)+C
i’ a

u
)+e

a— u
=~ 2au—u1+acos‘1( )+C
a

a

)+e



