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GEOMETRY

ALGEBRA
Arithmetic Operations
d + b
alb + ¢) = ab + ac %+§=abdc
a
atc_a ¢ b_a, d_dd
b b b c b c be
d
Exponents and Radicals
XMyt = xmtn xn = ymon
X
1
(xm)n = xmn Y= —
X
x\" x"
(xy)" = x"y" (*) =—
y y
xl/n — {/; xm/n = " = ({/})m
55 = 545 -
y oy

Factoring Special Polynomials

-y =x+tyx-—y
¥y =+ —xy +y)
3

=y ==yt ay+y)

Binomial Theorem

(x +y)P =x? + 2xy +)? (x —y) =x—2xy +)*
(x+y)P =x*+3x% + 3xy* +°
(x —y)P =x* = 3x%y + 3xy* — y°

-1
(x+y)"=x"+nx"""y+ an ) x"2y?

cee ot nxy" oyt

=1 —k+1)
B 1+2+3c.veek

where <n>
k

Quadratic Formula

—b = \/b?— 4ac

If ax* + bx + ¢ = 0, then x =
2a

Inequalities and Absolute Value
Ifa<band b < c,thena < c.
Ifa<b,thena +c<b +c.
If a < band ¢ > 0, then ca < cb.
If a < band ¢ < 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< —a

Geometric Formulas

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

Triangle Circle Sector of Circle
A=1bh A=’ A=1r%0

= lab sin 0 C=2mr s = r0 (6in radians)

/:'\ . '

0 o
b
,

Sphere Cylinder Cone
V=3imr V= ar’h V=3mrh
A= dmr? A= mrr’+ n?

Distance and Midpoint Formulas

Distance between P;(x;, y;) and Pa(x2, ):

d=VG: —x)2+ (3 — )2

X + x2 y1+yz>

Midpoint of P, P;: ,
1dpoint o 12( ) )

Lines

Slope of line through P;(xi, y1) and P(x2, y»):

Y2 — )
m=—
X2 — X1

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

y=mx+b

Circles

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

(x =P+ (y = ky = 2
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REFERENCE PAGE 2

TRIGONOMETRY

Angle Measurement

7 radians = 180°

N
. 180°
1 _ISOrad 1rad = . A
s=rf
(6 in radians)

Right Angle Trigonometry

., _ opp _ hyp
sin § = —— csc = ——
hyp opp hyp
i N opp
cos 0 = ::—J sec 0 = %p ) m
yp adj i
&
tan 0 = ﬂ cot 6 = 2
adj opp
Trigonometric Functions
sin 6 = 2 csc O = r Y
r y
(x,y)
cos == sec 0= — r |
r X |
I
b 0
tan 6 = L cot 6 = = T
X y
Graphs of Trigonometric Functions
y y y y=tanx

y=sinx

/A EANA

2

|
=
|
<
0o
g
=
3
=

y y=cscx y y=secx y y=cotx
| | | | | |
| I\ | | | |
It | | I | | |
| | | | | |
: : — : :
T 27 X | 7 | 27x T 27 X
14+ | | 4| | | |
|/\| |/\| Lo
\ oo oo b
Trigonometric Functions of Important Angles
0 radians sin 0 cos 6 tan 6

0° 0 0 1 0
30° /6 1/2 J3/2 V3/3
45° /4 V2/2 V2/2 1
60° /3 V3/2 1/2 V3
90° /2 1 0 —
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Fundamental ldentities

csc 6= —; sec O =
sin 0 cos 0
sin 6 cos 0
tan 6 = —— cot 0 = ———
cos 6 sin 6
1 2 2
cot O = sin“0 + cos“0 = 1
tan 6

1 + tan®0 = sec’6 1 + cot’6 = csc?0

sin(—6) = —sin 6 cos(—6) = cos 6

sin(% - B> = cos 0
tan[ — — 9 ) = cot 6
an 2 col

tan(—6) = —tan 6

T _9)=sino
Cos ) s

The Law of Sines B
sinA  sinB _ sinC a
a b c

The Law of Cosines
a’*=>b%*+ ¢? — 2bc cos A

b*=a*+ ¢? — 2ac cos B

¢?=a’+ b?> — 2ab cos C

Addition and Subtraction Formulas
sin(x + y) = sinx cos y + cos x siny
sin(x — y) = sinx cosy — cos x siny
cos(x + y) = cos x cosy — sin x siny
cos(x — y) = cos x cosy + sinx siny

fan(x + y) tanx + tany
an(x e
Y 1 —tanx tany

tan( ) tan x — tany
an(x —y) =—"—"——
Y 1+ tanx tany

Double-Angle Formulas
sin 2x = 2 sin x cos x
cos 2x = cos’x — sin®x = 2 cos’x — 1 = 1 — 2 sin’x

2 tan x
tan 2x = ————
1 — tan’x

Half-Angle Formulas

1 — cos 2x ) 1 + cos 2x
_— cos’x = —————

S0
s x ) )
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REFERENCE PAGE 3

SPECIAL FUNCTIONS

Power Functions f(x) = x*

(i) f(x) =x",n apositive integer

y
L1
X
0
neven
nodd
(ii) f(x) = x"" = {/x,n a positive integer y y
(1, 1) (1,1)
0 X 0 X
)=~ fy=x
o1
(iii) f(x) =x""'=—
X
Inverse Trigonometric Functions y
2
. - . T L
arcsinx =sin x =y <= siny=x and —?ﬁySE .
0 lim tan 'x = ——

arccosx =cos 'x=y <> cosy=x and 0sy<m

w

arctanx =tan 'x =y <> tany=x and —g<y<2

y =tan 'x = arctan x

x——©

ar
lim tan 'x = —
2

x—>%
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REFERENCE PAGE 4

SPECIAL FUNCTIONS

Exponential and Logarithmic Functions y

log.x=y < a’'=x y=e

Inx = log,x, where Ine=1

hx=y < ¢ =x /l y=Inx
0 ,

Cancellation Equations Laws of Logarithms 1 X
loga*) =x  a“*=x 1. log.(xy) = log,x + log,y
x Inx X
In(e*) = x e =x 2. log, ; = log,x — log,y lim ¢* =0 lim ¢* = o
3. log,(x") = rlog,x lim Inx = —o lim Inx = o
x—0 x—®
AN AR L e :
1.5
y=Inx
1+ y=logsx
y=log,x
lX
0 1 X
0 X
Exponential functions Logarithmic functions
Hyperbolic Functions y
y=-coshx
et —e” 1
sinhx = ——— cschx = ——
2 sinh x y=tanhx
e+ e 1
coshx = —— sechx = ———
2 cosh x X
sinh x cosh x
tanh x = ——— cothx = ——
cosh x sinh x y=sinhx
Inverse Hyperbolic Functions
y=sinh"'x <= sinhy=x sinh v = In(x + Vx> + 1)
y=cosh'x <> coshy=x and y=0 cosh™'x = In(x + Vx> — 1)
-1 o | 1+x
y=tanh 'x <= tanhy=x tanh x=§1n17
- X
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DIFFERENTIATION RULES

General Formulas

d d
1. — (=0 2. —[cf(x)] = cf'(x)
dx dx
d !, ! d Iy !
3. E[f(x) + 9] =f'(x) + g'(x) 4 - [f(x) = g(x0)] = f'(x) = g'(x)
d d ! _ 1
5. ——[f()g(x)] = F(x)g'(x) + g(x)f'(x) (Product Rule) 6. — [ f (")} _ JWF ) —f 2(")9 @) Quotient Rule)
dx dx | g(x) [g(x)]
d 1, 1, . d -1
1. Tf(g(x)) = f'(g(x))g'(x) (Chain Rule) 8. o (x") = nx""" (Power Rule)
x X
Exponential and Logarithmic Functions
d d
9. I (e*) = e 10. I (@)=a"lna
d 1 d
1. —1 = — 12. — (log, x) =
dx n x| X dx(Og %) xlna
Trigonometric Functions
d oy 4 — g 4 — o
13. I (sin x) = cos x 14. I (cos x) = —sinx 15. I (tan x) = sec’x
16. L (csc x) = —ese x cot 17. L (secx) = seex t 18. L (cot ) = —esc?
-y (esex csc x cot x -, (secx) = secx tan x -y (cotx csc’x
Inverse Trigonometric Functions
d 1 d 1 d 1
19. =~ (sin"'x) = ——— 20. —— (cos 'x) = ———— 21—~ (tan"x) =
9 i (sin”'x) — 0 I (cos™'x) NS i (tan™'x) T
1 d 1 d 1

2

. 4 I S
W o (sec™'x) W 24, dx(COt X) T

w

d
22. . (csc™x) = —

Hyperbolic Functions

d d d
25. — (sinh x) = cosh x 26. — (cosh x) = sinh x 27. — (tanh x) = sech’x
dx dx dx

d d d
28. — (csch x) = —csch x coth x 29. — (sech x) = —sech x tanh x 30. — (coth x) = —csch’x
dx dx dx

Inverse Hyperbolic Functions

d . 1 d 7 1 d 7 1
31. E (smh lx) = ﬁ 32. E (COSh lx) = ﬁ 33. E (tanh lx) = 1= 5

d 1 d 1 d 1
34, — h'x) = ———F—— 35 — hlx) = ——F— 36. — (coth 'x) =

e B Y ey e = e A g
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TABLE OF INTEGRALS

Basic Forms

1.judv=m)—jvdu 11.jcscucotudu=fcscu+c
n+1
2| wrau = Y C on#—1 12.jtanudu:ln\secu|+c
n+1
du 13.jc0tudu:ln|sinu|+C
3.j—=1n|u|+c
u
14.jsecudu=ln|secu+tanu|+c
4.je“du=e“+C
. 15.jcscudu=ln|cscu—cotu|+c
5.ja”du= + C
Ina 1ﬁj du sin'—+ C >0
. pye— - , a
/a2_u2
6.jsinudu=—cosu+c
du 1 .
17.j 3 > =—tan —+C
a-+u a
7.jcosudu=sinu+C
1sj du i
| ———=—sec' —
/112 — 2
8.jseczudu:tanu+c Uvu a a “
du 1 u-+a
19. =—1 +
9.jcsczudu=—cotu+c jaz—u2 2a t u—a ¢
10.Jsecutanudu=secu+C Zﬂ.j zdu ZZL u—a +C
u-—a 2a u-+a

Forms Involving a2 + u?, a> 0
2
21. f\/az + u?du =%\/a2 +u?+ %ln(u + a? + uz) +C
4
22. | u?a*+ utdu = % (a* +2u®) Va* + u? — %ln(u +Va>+u?)+ C
a+ +a*+ u?
u

23.j du = +Ja* + u> — aln +C
u
/2+ 2 /2+ 2
24.j auzudu=— auu +In(u + Va> + u?) + C
du
25.fﬁ:ln(u+ a2+u2)+C
26.Jﬂzlx/az-i-uz—izln(u-i-\/az-i-uz)-&-c
Ja?+u? 2 2
27 JL:_Lm yartuital .
' u/a? + u? a u
2+ 2
zs.j e _ N@Tuw
u’ya? + u? a‘u
zs.f du . +C

(a2+u2)3/2 az /a2+ ul
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TABLE OF INTEGRALS

Forms Involving a? — u?, a> 0
u a2 u
30. j\/az — u2du =E«/a2 —u’+ 75in’1* +C
a

31.

4
u a u
urva? — urdu = §(2u2 —a?)ar —u? + ?sin’l —+C
a
a+ a*—u?
u

32, ‘e

Va*—u?*—aln
Ja? — u? P 1

L u
33. u=——-/a>—u*—sin'—+ C
u a

Jao—w a
du _ ln a+ a?— u?
u

35. +C

du _71

36.

— —ar—u*+ C
u/a*> — u? au

37.

du _ u s
2)¥2 B a’yJa?— u?

38.

J
J
J
3. j%=—§m+§sm—ll+c
J
J
J
J

(a®> — u

Forms Involving u? — a?,a >0
2
39. j«/uzfazdu=% uzfazf%ln‘u+«/u2*a2|+C

40.

4
N N e e N S PRl Ee

2 2
Ju? —a . a
———du=+Ju*—a*—acos' — + C

u ul

/3,2 — 2 /172 — 2
u—zadu:—u+ln|u+\/uz—a2‘+C

u u

J

J

J
43.}L=ln|u+m|+c

J

J

J

a1.

42.

44,

2
zgm+%m|u+m|+c

45.

46. = - +C
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TABLE OF INTEGRALS

Forms Involving a + bu

41. f

48.

49.

50.

51.

52.

53.

54.

55

56

57

58

59

60

61.

62.

J
J
J
J
J

di 1
M+IZ =?(a+bu—aln|a+bu|)+c
a u
2d 1
At L [+ b — data+ )+ 207 [0+ ] + €
a u ;
du . u c
ula + bu) a a+ bu
du ——+il a+bu+c
u*(a + bu) au a’ u

|
- Y —Inla+bul+C
@+ buy  bla+bu) b |a + bul

du 1 1

a+ bu
= —72111

u

+C

u’ du 1 a?
——|a+bu- —2aln |a+bul )+
(a + bu)* b3<a T a+ bu aln |a u|) ¢
2
u~a + budu = Tsp? (Bbu — 2a)(a + bu)** + C
d 2

%=W(bu—2a)\/a+bu+c

a u

u’du 2

a+bu 1507

(8a® + 3b°u® — 4abu)Ja + bu + C

du

:L]n Ja + bu — Ja
JVa Ja + bu + +Ja

2 b
tan‘\/a “yc, ifa<o
—a —a

J—a

ua ¥ bu

+C, ifa>0

du

u~/a + bu
a + bu \/a+bu+bf du
u

—du=2 a+bu+aj

N
T
T

a + bu
+ b
L
u
5 di
u"\/a + bu du

yaT o == o _a
u u 2 Ja + bu
2
du = Bon 1 3) [u"(a + bu)*? — na f u"'a + bu du:|

u'du  2u'\Ja+bu 2na j u"'du
Ja + bu b(2n + l) b(2n + 1) Ja + bu

du va+bu  bQ2n—3) J‘ du
un*l

u"\a + bu T aln — Du""'  2an — 1) Ja + bu
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TABLE OF INTEGRALS

Trigonometric Forms

. . —1
63. j sinudu = 3u — §sin2u + C 76. f cot"u du = 1 cot" 'y — f cot" %u du
L —
2 1 L 1 -2
o4 j cosudu=zu+gsin2u+C 7. f sec"u du = | tan u sec” u + n J. sec"*u du
n— _
65.jtan2udu=tanu—u+c —1 n—2
78. J csc'u du = | cot u csc" u + ; J cs¢"u du
n— _
66. j cot’udu = —cotu —u + C ) b . b
- +
79. J sin au sin bu du = sin(a L sin(a “ +C
3 _ 1 ) 2(a7b) 2(a+b)
67. | sin’u du 5(2 + sin*u) cosu + C
80 j cos au cos bu du = sin(a = bu + sin(a + bu + C
68. Jcos3u du =52 + cos’u) sinu + C 2(a — b) 2(a + b)
. cosla — bju  cos(a + bu
69. jtan3udu=%tan2u+ln|cosu| +C 81. fsmau cos bu du = = 2a—b)  2a+b) +c
70. jcoﬁudu = —jcot’u —In |sinu| + C 82. fusinudu =sinu —ucosu + C
n. jsec%du:%secu tanu + 3 In [secu + tanu| + C 83. Jucosudu=cosu +usinu + C
3 — _1 1 _
72.jcscudu— sescu cotu +51In|escu — cotu| + C 84.Ju”sinuduz—u"cosu-i—nju”"cosudu
73. | sin"u du = 1 sin"'u cos u + — ! sin"u du . 1
) n n 85.Ju”cosudu:u"smu—nju" sin u du
1 n — san—l m+1 _
74. j cos"u du = —cos" 'u sinu + j cos" “u du 86. J sin"u cos™u du = ———— 25 # 1 ! j sin"2u cos™u du
n n+m n+m
1 . ,2 sin""'u cos" 'u  om—1( -
75. | tan"u du = tan" 'y — | tan"" “u du = + sin"u cos™ “u du
n—1 n+m n+m

Inverse Trigonometric Forms

2

wtan 'u du =
2

87. j sin'udu =wusin"'u + 1 —-u>+C 92 tan~'u — % +C

88. jcos"u du=ucos'u—+1—u>+C 1 u du
93. j u"sin 'udu = i [u"“ sin"'u — j \/ﬁ}’ n#—1
n —u
89. J‘tan’lu du=utan"'u — +In(1 + u?) + C
2u® — 1 V1 2 94 j u" cos 'udu = l [u”“ cos 'u + J‘M] n#—1
90.jusin"udu:MTsin"u-i—%-l-C ' n+1 JI—ur |
2 _ /1 — u? 1 ntl g
91. Jucos"u du = uTcos"u - % +C 95, ju"tan"u du = i [u"“ tan"'u — j% , n# —1
n u
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TABLE OF INTEGRALS

Exponential and Logarithmic Forms

1
96.fue““du:7(au—1)e“”+C 100.jlnudu:ulnu—u+C
a
1 n n+l
97. f u'e™ du = —u"e™ — *J‘ u" e du 101. j u'lnudyu=———[n+1)Inu—1]+C
a a n+1)
au 1
98. fe“”sinbudu :%(asinbu —bcosbu) + C 102. jidu =In|lnu|+C
a>+b ulnu
euu
e = + bsi +
99 f e cos bu du PR (a cos bu + b sin bu) + C
Hyperbolic Forms
103. j sinh u du = coshu + C 108. jcsch udu =1In ‘tanh%u| +C
104. f cosh u du = sinhu + C 109. j sech’u du = tanh u + C
105. j tanh u du = Incoshu + C 110. f csch’u du = —cothu + C
106. f cothu du = In |sinhu| + C 11. j‘ sech u tanh u du = —sechu + C
107. j sechu du = tan™' |sinhu| + C 12. j cschu cothu du = —cschu + C

Forms Involving 2au — u?, a > 0

— 2 _
113'de“=wm+(;cosl<a u>+C
a

2

114.

2 2 _3 2 3 _
u\/2au—u2du:u 2au—u2-|—a?c0s’1 4= ")y
a

6

Pan — u2 _
s, | 2R = V2au — u*+ a cos'(du) +C
a

116. 2au — u? d _ 24/2au — u? _ cosl<a — u) +c

u =
u u a

118.

du a—
“ = —2au — u®+ acos"( u) +C
a

119.

> d +3 3a* -
wdh 5 9) \/2au—u2+3cos’<a M>+C

a

du V2au — u?

= - +C

u~/2au — u? au

120.

J
J
J
i, fﬂdi__<‘) e
J
J
J
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