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REFERENCE PAGE 1

GEOMETRY

ALGEBRA
Arithmetic Operations
a ¢ ad+ bc
+c)=ab+ —+ ==
alb + ¢) = ab + ac > T g d
a
atc a ¢ b a _d ad
= — 4+ — = — X == —
b b b c b c bc
d
Exponents and Radicals
XMyt = xmtn x“ = xmn
X
1
(xm [ Y= -
X
e
(xy)" = x"y" (7) =—
y y

= \u/; X = e = (\n/;c)m

Factoring Special Polynomials

=y =(x+ -y
Xty =(x+ ) - xy +y7)
e A [ S
Binomial Theorem
(x +y) =x? + 2xy +)? (x —y)* =x? — 2xy +)?
(x +y)° =x°+ 3%y + 3xy* + »°
(x =y =x* = 3x% + 3xy* = y°
-1

(x+y)=x"+nx""'y+ an ) x"2y?

-k i n—1 n
+--~+<>x Yo+ e+ nxy" oy

n nn—1)--m—k+1)
where =
k 1:2:3c--k

Quadratic Formula

—b * \/b%— 4dac

Ifax?>+ bx + ¢ = 0,then x =
2a

Inequalities and Absolute Value

Ifa<band b < c,thena < c.

Ifa<b,thena +c<b+c.

If a < band c > 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=3bh A= mr? A=3r%

=labsin 0 C=2nr s =r6 (6in radians)

/E\ r K

0 0
b
-

Sphere Cylinder Cone
V=1qr V= ar’h V=sarh
A= dmr? A= mryri+ h?

Distance and Midpoint Formulas

Distance between P;(x;, y1) and Pa(x2, y»):

d=G—x)2+ (3 — )

— + +
Midpoint of P, P;: (% N %)

Lines

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

Y2 — W
m=-—
X2 — X1

Point-slope equation of line through P;(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 (4, k) and radius r:

(= Y+ (y = kP =1
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REFERENCE PAGE 2

TRIGONOMETRY

Angle Measurement

7 radians = 180°

=)

1 o
1°=lrad 1 rad = 80

180 p /N

s=r0

(0 in radians)

Right Angle Trigonometry

., _ opp _ hyp
sin = —— csc 0 =——
hyp opp hyp
di W opp
cos 6 = ;—J sec 0 = %p ) C
yp adj adj
di
tan 6 = op? cott‘)=ﬂ
adj opp
Trigonometric Functions
sin 6 = 2 csc 6= L Y
r y
(x,y)
cos == sec = — r |
r X |
|
b N
tan 6 = L cot § = = T
X y
Graphs of Trigonometric Functions
y y y y=tanx
y=sinx y=cosx
1+ 1
T 277 /\ /\ 27

Fundamental Identities

1
csc 6= sec § =
¢ sin 6 ¢ cos 6
sin 6 s 0
tan 0 = 2 cot 6 = —C(_)
cos 6 sin 6
1 02 2
cot 0 = sin“0 + cos“0 = 1
tan 6

1 + tan’0 = sec’6

sin(—6) = —sin 6

1 + cot?f = csc?0

cos(—6) = cos 6

|
=
|
(
[\*]
N
=
3
=

i<}
=]
—~
=

y y=cscx y y=secx y

=

/—
4
———=

14+

.
f
T 2 x | 7 | 2mx

T 27 X
14+ | | 14 | | |
|/\| |/\| |
NN oo Lo
Trigonometric Functions of Important Angles
0 radians sin 6 cos 6 tan 6

0° 0 0 1
30° /6 1/2 V3/2 V3/3
45° /4 V2/2 V2/2 1
60° /3 V3/2 1/2 V3
90° /2 1 0 —
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tan(—6) = —tan 6

T _9)=sino
Ccos ) sin

sin[ = = 6) = cos

1n 2 = COS

tan( = — 0 ¢ 0

an|\ — — = CO!
2

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

The Law of Cosines

a’>=b>+ c¢*— 2bccos A
b*=a*+ ¢?> — 2accos B

¢>=a’+ b*— 2abcos C

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

tanx + tany
tan(x +y) = —————
1 —tanx tany

fan( ) tan x — tany
an(x —y) = ———
v 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 — tanx

Half-Angle Formulas

., 1 — cos 2x ) 1 + cos 2x
sin’x = ————  cosx=—F7——

2 2



Cut here and keep for reference 7%

REFERENCE PAGE 3

SPECIAL FUNCTIONS

Power Functions f(x) = x*

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

=11
X
0
neven
n odd
(ii) f(x) = x'" = Yx,n apositive integer y
(1,1) (1,1
X 0 X
f =y fly=3x
L
(iii) f(x) =x"'=—
X
Inverse Trigonometric Functions y
H
. - . T A T —
arcsinx =sin"x =y <= siny=x and _5§y$? -
0 lim tan 'x = ——
Pt 2
X
arccosx =cos 'x=y <> cosy=x and O0<y<s .
____________________ lim tan”'x = —
- o 2
2

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

y =tan 'x = arctan x
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SPECIAL FUNCTIONS

Exponential and Logarithmic Functions y
= Y = y=e'
log,x =y << a' =x y=x
Inx = log.,x, where Ine=1
Ihx=y << e =x /l y=Inx
O K
Cancellation Equations Laws of Logarithms 1 X
loga*) =x  a"*=x 1. log.(xy) = log,x + log,y
In(e*) = i — 2. log,| = | = log,x — 1
n(e X e X . log, y og,x — log,y lim e* =0 lim e* = oo
3. log.(x") = rlog,x lirg Inx = —o lim In x = o
@\ @\ T e S ’ y=log, x
1.5%
y=Inx
1+ y=logsx
y=logjpx
1)'
0 1 X
0 X
Exponential functions Logarithmic functions
Hyperbolic Functions y
y=coshx
et —e* 1
sinhx = —— cschx =——
2 sinh x y = tanh x
e'+e* 1
coshx = —— sech x = ———
2 cosh x X
sinh x cosh x
tanh x = ——— coth x = ——
cosh x sinh x y=sinhx
Inverse Hyperbolic Functions
y=sinh™'x <= sinhy=ux sinh™'x = In(x + x2 + 1)
y=cosh'x <> coshy=x and y=0 cosh™'x = In(x + Vx2 — 1)
-1 0 | 1+x
y=tanh ' x <= tanhy=x tanh x=§ln]7
—Xx
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REFERENCE PAGE 5

DIFFERENTIATION RULES

General Formulas

d
1. E (C) =0
310 + 9] = /00 + 909

5 L [f(99(9] = /(Wg') + g()f () (Product R

N

d !
@] = of

4 [0 - 9] = /) g0
X

(Quotient Rule)

6 [f(x)] _ g@f) — f)g'w)

Cdx | g(x) [9(x)]
d , , d .
1. o f(g(x)) = f'(9(x))g'(x) (Chain Rule) 8. o (x") = nx""' (Power Rule)
X
Exponential and Logarithmic Functions
d d
9. I (e¥) = e* 10. . (@)=a"lna
d 1 d
11.—1 = — 12. — (log. x) =
dx n x| X dx(Og %) xIna
Trigonometric Functions
d d d
13. I (sin x) = cos x 14. . (cos x) = —sinx 15. I (tan x) = sec’x
d d d .
16. — (csc x) = —csc x cot x 17. — (sec x) = sec x tan x 18. — (cot x) = —csc’x
dx dx dx
Inverse Trigonometric Functions
d . _ 1 d _ 1 d B 1
19. E (sm ]x) = ﬁ 20. E (COS 'x) ﬁ 21. E (tan ])C) = 1+ x2
d 1 d 1 d 1
22 (csc™x) = ———— 23, " (sec™'x) = ——— 24, —— (cot 'x) = —
dx (csc™x) xy/x2—1 dx (sec™'x) xy/x2—1 dx (cot™\x) 1+ 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 _ 1 d _ 1
31. E (smh ]x) = ﬁ 32. E (COSh lx) = ﬁ 33. E (tanh ]x) = 1 — >
d 1 d 1 d 1
34, —— (csch'x) = ————F—— 35, — (sech 'x) = ———— 36. —— (coth 'x) =
dx (esch™) |x|v/x>+ 1 dx (sech™) xy/1 = x2 dx (coth™) 1 —x?
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TABLE OF INTEGRALS

Basic Forms

1.Judv=m/—fvdu 11.jcscuc0tudu:—cscu+c
2 | wrau = u'! +Cont -1 12.jtanudu:1n|secu|+c
n+1
du 13.jcotudu=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
a
5. | a*du=-"—
ja Y 16 jidu —sin 'S+ C, a>0
. = P , a
G.Jsinudu:—cosu-i-c
du 1 o
17.j 3 7 = —tan —+C
a  +u a
7.fc0sudu=sinu+C
18 jL* sec’'—+ C
' 57— 3 g @
8.fseczudu=tanu+c uviu “ “ “
du 1 u+a
19. =—1 +
9.jcsc2udu=—cotu+C J‘az—u2 2 |u-a ¢
du 1 u—a
10. | secu tanu du = secu + C zo.j 3 T = +C
u-—a 2a u+a

Forms Involving a2 + u?, a >0

2
21. j\/az + u’du :E«/az +u?+ %ln(u + Va? + uz) +C

2
4
22. | u?a*+ u?du :%(aZ + 2u?) Va* + u? — %ln(u +a>+u?)+ C
a+ +a*+ u?
u

23. uw=+a>+ u?—aln +C
u
/a2 2 /2 2
24, a—-zi-u u=—a—+u+ln(u+\/a2+u2)+c

u u

26.

2
7m=g a2+u2—%ln(u+«/a2+u2)+c

1
= ——1In

u~/a? + u? a
du Ja? + u?

- X" ic

u*ya? + u? au

du u
= + C

(a2+ u2)3/2 az /az T u

97 va?+u’+a
' u

+C

28.

29.

J
J
J
. [ =~ + V) +
J
J
J
J
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REFERENCE PAGE 7

TABLE OF INTEGRALS

Forms Involving Va2 — u?, a > 0
V

30.

31.

32.

33.

35.

36.

31.

38.

J
J
J
.jﬂ:—%M+a§snﬁg+c
J
J
J
J

2
j\/az—uzdu:%\/az—uz-i-%sin’li-l—C
a

N
)
Q
©
|
N
©
S
I

4
%(2142 —a®)Ja? — u?+ a?sin’l Yic
a

+ /42 — 2
u=+/a*— u*—aln I L
u

Ja? — u? 1

. u
du= ——+/a> —u> —sin"' — + C
u a

+C

+C

du _ 1 a+ +/a?> — u?
u

du 1

7142 — pEn JVar—u*+ C

du _ u i C

(az _ u2)3/2 a2 /Fz —

Forms Involving Vu? — a?,a > 0

39.

40.

M.

42.

43.

45.

46.

2
j\/uz—azdu:%\/uz—az—%ln |u+ Vu—a| +C
4
uzw/uz—azdu=%(2u2—az)\/uz—az—%ln |u+ \/uz—a2|+ C

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

u |u

12— 2 e —
u—zadu=—u+ln|u+\/u2—a2|+c

=5 u
du
jiﬂny“muc
2
j =%«/u2—a2+%ln‘u+«/u2—a2|-‘rC
j du Ju? —a’

=¥ " ic
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REFERENCE PAGE 8
TABLE OF INTEGRALS

Forms Involving a + bu

u du 1
41. =—(a+bu—aln|a+ +
ja+bu bz(a bu—aln|a+ bul) + C

s, [ A [(@ + bu)® — 4ala + bu) + 2a’In |a + bul] + C
N on = 2 L@t bu ala + bu a a+ bu
du u
9. - c
ula + bu) a a+ bu
5 du N b1 a + bu c
=——+—1n
u*(a + bu) au a’ u
51 u du © L et bul+c
. = —In|a
@+ buf  bXa+bu b "
du 1 1 a + bu
52. = - —1 + C
ula + buy*  ala + bu) a’ t u

3 a+bu—2alna+bu|>+c
2
54, | u/a + budu= Tsp7 (3bu — 2a)(a + bu)** + C
u du 2
55, | ——=

=7 W(bu—Za)\/a-O-bu-i-C
a u

56 u*du 2

Ja + bu 156°

(8a? + 3bu* — 4abu)+Ja + bu + C
du

J
J
J
J
J
. [ ot = (e
J
J
J
J

1 Ja + bu —
P L W T Tl SRS
u+/a + bu Ja Ja + bu + \Ja

2 tan‘\/a+bu+c ifa<0
= , ifa
/—a —a

58

Ja + bu j‘ du
N ———du=2Va+bu+a| —
u ! ! u~/a + bu

59 va + bu d va + bu
—du=———"-—

J
[ I v
J
J
J

2
60. | u"\Ja + budu=————|u"(a + bu)** — naf u"' \Ja + bu du
b(2n + 3)
61 u'du  2u'\Ja+bu  2na u"'du
") Va+ bu b(2n + 1) b2n+ 1)) Ja + bu
62 du _ Na+bu  b2n-3) J du
") ounJa ¥ bu an — Du""  2an—1)) u"'Va + bu
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TABLE OF INTEGRALS

Trigonometric Forms

63. jsin%tdu =lu—4sin2u+C

64. j cosudu =su + 3sin2u + C

65. jtanzudl,t:tanu —u+C

66. jcotzu du= —cotu —u+ C

67. J‘ sin’u du = —1(2 + sin’u) cos u + C

68. j cos’u du = +(2 + cosu) sinu + C

69. ftan% du = jtan’u + In |cosu| + C

70. jcoﬁu du= —5cot’u —In |sinu| + C

n. jsec%du:%secu tanu + 3 1In [secu + tanu| + C

72. jcsc3udu= —jcscucotu +3In|escu — cotu| + C

73. j sin"u du = ——sin" 'u cos u + j sin"u du

n n

l —

74. f cos"u du = — cos"'u sin u + j cos"u du
n

75. j tan"u du = tan" 'y — j tan" u du

Inverse Trigonometric Forms

87. jsin"u du=usin'u+ 1 —u>+C

88. jcos’lu du=ucos"'u—+1—u>+C

89. jtan”u du=utan 'u — 3In(1 + u®) + C

90. j usin~'u du = 21 sin”'u + uyl —u? +C
4 4

91. j ucos 'udu= %cos’lu - %_uz +C

76

17

18

19

81

82

83

84

85

86

92.

93

94

95

|
|
4|
|
|
|
4|
4|
|
4

j’

|
|
|

cot"u du = cot" 'y — J cot" *u du
n—1
— 2 r
sec"u du = tan u sec" 2 + — J sec" 2u du
- — 1
n — n=2 n— 2 n—=2
csc'u du = cot u csc" “u + ] csc" “u du
n— _
sinf@ — b)u  sin(a + b)u
in au sin bu du = - +C
sin au sin bu du 2a=b) 2a+b)
sinf@ — b)u  sin(a + b)u
bu du = + C
cos au cos bu du 2a—b) 2a+b)

sin au cos bu du = —

cosfa — b)u  cos(a + b)u

2(a — b) 2(a + b)

usinudu=sinu —ucosu + C

ucosudu =cosu + usinu + C

+C

sin” %u cos™u du

f sin"u cos™ u du

ﬁ] ne

M"Jr]dbt
, n#F —1

u"sinudu = —u"cosu + nj u""'cos u du
u"cosudu=u"sinu — nju"" sin u du
. . sin" 'u cos™ 'y n—
sin"u cos”u du = —
n+m n+m
sin"“'u cos" 'u m—1
n+m n+m
. w*+1 u
utan udu = ———tan u — — + C
2 2
) ] ) Mn+l dl/l
u" sin"'u du = u" sin~'u —
n+1
u"cos 'udu = ] ulcosTluy + | ——
n+1 T — u?
B B un+l dI/l
u"tan"'u du = wtan"u — | ——
n+1 1 +u

], n#-—1
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TABLE OF INTEGRALS

Exponential and Logarithmic Forms

1
96. jueal‘du=j(au — 1e™ + C 100. Jlnudu=ulnu —u+C
a
1 n n+1
97. ju"e‘”‘ du = —u"e™ — *j u"'e™ du 101. Ju” nudu=——5[n+1)nu—-1]+C
a a (n+1)
au 1
98. je‘”’sinbudu=ﬁ(asinbu —bcosbu) + C 102. Jidl,t:ln [lnu| +C
a’+b ulnu

au

%bz(acosbu-i-bsinbu)-i-C
a

99, j e cos bu du =

Hyperbolic Forms

103. j sinh u du = coshu + C 108. Jcschudu =In |tanh%u’ +C
104. j cosh u du = sinhu + C 109. J sech’u du = tanhu + C

105. j tanh u du = Incoshu + C 110. J. csch’u du = —cothu + C

106. j cothudu = In |sinhu| + C 11. J sech u tanh u du = —sechu + C
107. j sech u du = tan™" [sinh u| + C 12 J cschu cothu du = —cschu + C

Forms Involving v2au — u?, a > 0

_ ) 3
13. jmd“:”m+azcos‘<a u) L
a

2

2u® — au — 3a* 3 _
114 umdu=14[l6wlm+6;cosl<a u>+c
a
2au — u? fa-u
115. —du:m—FaCOS +C
u a
2au — u? 2 2au — u? _
116. @du=mcosl<a u) e
u u P

118.

119.

120.

J
J
J
[ () s
J
J
J
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