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ALGEBRA . . ... ... ...

ARITHMETIC OPERATIONS

d+ b
alb + ¢) =ab + ac %Jr%:abdc
a
a+c a c b a d ad
=—+— — =X —=—
b b b c b c bc
d
EXPONENTS AND RADICALS
R —— — ="
1
(xm)n = xmn x = -
x
(ry) = 7y <1> -
y y
x]/n _ {/)76 xm/n T (%)m
o = S -
y

FACTORING SPECIAL POLYNOMIALS
=yt =y - y)
Xyt = F )T - xy +y?)

X =y =(x—y&*+xy +y)

BINOMIAL THEOREM
(x +y)? =x2 + 2xy +? (x =y =x? — 2xy +y?
(x +y)P° =x>+3x% + 3xy* + »°

3

(x =y} =x%—3x%y + 3xy* — y*

-1
n(n ) P22

(x+y)=x"+nx"""'y + 5

here n :n(n—l)'-'(n—k+1)
w k 1:2:3c-e-+k

QUADRATIC FORMULA
—b *£ \/b%— 4dac

If ax* + bx + ¢ = 0, then x =
2a

INEQUALITIES AND ABSOLUTE VALUE
Ifa<band b < ¢, thena < c.
Ifa<b,thena+c<b+c.
If a < band ¢ > 0, then ca < cb.
If a < b and ¢ < 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

GEOMETRY . . . . . .. ... ...
GEOMETRIC FORMULAS

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

Triangle Circle Sector of Circle
A =13bh A= A=1r
= 1absin 6 C=2mr s = r6 (0 in radians)

a h: r s
0 0
b
,

Sphere Cylinder Cone
V=3 V= mr’h V=1mrh
A = 4mr?

DISTANCE AND MIDPOINT FORMULAS

Distance between P;(xi, y1) and Py(x2, y2):

d= (= x)2+ (3 — n)?

X1+X2 y1+y2
2 72

Midpoint of P, P,: <

LINES
Slope of line through P;(x;, y1) and Pa(x2, y2):

Y2 =N
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 (/, k) and radius r:

(= hP + (y— kP =72
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TRIGONOMETRY . .

ANGLE MEASUREMENT

7 radians = 180°
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s=r6

(6 in radians)

RIGHT ANGLE TRIGONOMETRY

h
sin@zﬁﬂ cscﬁ':ﬂ hyp
yp opp opp
dj h
cos@zg secezil,) ‘ i
hyp adj adj
tan 0 = Opl,) cotﬁ':afdJ
adj opp
TRIGONOMETRIC FUNCTIONS
sin0=l CSC9=L
r y
X r
cos = — sec 0 = —
r X
tan0=i cot0=£ X
X y
GRAPHS OF THE TRIGONOMETRIC FUNCTIONS
y y y y=tanx
y=sinx y=cosx

N = N

| |

| |

| |

| |

: A

VARV RV

-1t -1 | |
| |

| |

y y=cscx y y=secx y y=cotx

MU T
LA TATINYT

TRIGONOMETRIC FUNCTIONS OF IMPORTANT ANGLES

FUNDAMENTAL IDENTITIES
1 1

csc O = — sec § =

sin 6 cos 0
tan 6 = sin 0 cot 6 = cos 0

cos 6 sin 6
cot § = sin’@ + cos’6 =1

tan 0

1 + tan’0 = sec’6

sin(—60) = —sin 0

tan(—6) = —tan 6

cos 1—6 = sin 0
2 in

1 + cot?f = csc?0

cos(—6) = cos 0

T
inl ——60) = [’}
sm<2 ) cos
tan 1—0 = cot 6
2

THE LAW OF SINES B
sinA _ sinB _ sinC a
a b ¢
C
THE LAW OF COSINES f

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

¢>=a’+ b>— 2abcos C

ADDITION AND SUBTRACTION FORMULAS

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

sin(x — y) = sinx cosy — cos x siny

cos(x + y) = cosx cosy — sinx siny

cos(x — y) = cosx cosy + sinx siny

fan(x + ) tan x + tany
an(x -
r 1 —tanx tany

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

DOUBLE-ANGLE FORMULAS

sin 2x = 2 sin x cos x

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

2 tan x
tan 2x = —————
1 — tan'x

6 radians sin 0 cos 6 tan 6
0° 0 0 1 0
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 —

HALF-ANGLE FORMULAS

1 — cos 2x ) 1 + cos2x
_— cosx =—7T—"—
2 2

sin’x =
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DIFFERENTIATION RULES . . . . . . .  « « ¢ « « « o« « « .

GENERAL FORMULAS

d d ,
1. E(C) =0 2. E[Cf(x)] = cf'(x)
d I} !, d ! !
3. o [f(x) + g(0] = f'(x) + g'(x) 4 —[fx) —g0] =r"(x) — g'(x)
x dx
5. 4 [f(0)g(x)] = f(x)g'(x) + g(x)f'(x) (Product Rule) 6. 4 [ f(x)] = gf(x) — fz(X)g 5 (Quotient Rule)
dx dx | g(x) Lg(x)]
d . d ,
7. o f(g(x)) = f'(g(x))g'(x) (Chain Rule) 8. o (x") = nx""" (Power Rule)
EXPONENTIAL AND LOGARITHMIC FUNCTIONS
d d
9.5(6)—6 IO.E(a)—alna
d 1 d
ll.aln|x|—; IZ.E(logax)—xlna
TRIGONOMETRIC FUNCTIONS
13. 4 (sin x) = cos x 14. 4 (cos x) = —sinx 15. 4 (tan x) = sec’x
dx dx dx
d d d
16. — (csc x) = —csc x cot x 17. — (sec x) = sec x tan x 18. — (cot x) = —csc’x
dx dx
INVERSE TRIGONOMETRIC FUNCTIONS
d 1 d 1 d 1
18. — (sin" 'x) = —— 20, — ) = ——— 21. — (tan"'x) =
dx (sin"2) 1 —x? dx (cos™) V1= x? dx (tan”'x) 1+ x2
d 1 d 1 d 1
22. — (csc™'x) = ———F——— 23, — (sec”ly) = ——— 24. — (cot™'x) = —
dx (esc™x) x4/x% — 1 dx (sec™) x+4/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) = sechx
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
31. — (sinh ) = 32. — “ly) = —— 33. — “ly) =
- (sinh™'x) T o (cosh™'x) NEES] o (tanh™'x) T
d 1 d 1 d 1
4. — )= 35 — )= 36. — “Ix) =
dx (csch™'x) |x|vx2+ 1 dx (sech™) x/1 — x2 dx (coth™x) 1 — x?
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TABLE OF INTEGRALS . . . . . . . . . « « « « .« .

BASIC FORMS
l.judv:m)—fvdu ll.jcscucotudu=7cscu+c
2. Jﬁu"du: " YC nE—1 lZ.jtanudu=ln|secu|+C
n+1 ’
du l3.jcotudu=ln|sinu\+c
3.j—=1n|u|+c
u
14.jsecudu=1n|secu+tanu\+c
4.Je“du=e“+C
. 15.Jcscudu=1n|cscu—cotu\+C
S.Ja“du= a
e o [ —2 — gL
. m—sm .,
6.jsinudu=—cosu+C
du .
17. B s =—tan ' —+ C
. a”+ u a
7.jcosudu=s1nu+c
du
18.J7=fsec"f+C
8.Jseczudu=tanu+C uyu* —a* a
. du 1 u-+a
9.Jcsczudu:—cotu+C 19.J‘a2_u2=zln w— +tC
] p—
lO.jsecutanudu=secu+C 20.j zdu > = L-d +C
u-—a 2a u-+a

FORMS INVOLVING a2 + u?, a>0
21. J Va*+ u*du = %«/az +u?+ %ln(u +Va?+u?)+ C
4
22. | u?a®+ u?du :g(a2 + 2u?) a? + u? — %ln(u +Jar+u?) + C

a+ +a*>+ u?
— |+ C

24, + In(u + Va> + u?) + C

va? + u? p Ja? + u?
yarmu L N
u

25. =In(u + Va? + u?) + C

J

23. jiwdu=\/m—aln
J
J

u*du u a’
26.j7=— T - Lol + VT T @) + C
Ja? + u? 2 2
27J du 11 Ja? + u*+a s
. |l—=-——h|—
u~/a? + u? a u
28j du __\/a2+u2+c
RN a’u
di
29.j LA R

@+ )" 2y
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FORMS INVOLVING a2 — u? a >0

2

30. f\/az — udu :%\/az — u? +%sin711+ C
a

u
- +C

(fl2 —u )3/2 a’yJa®— u?

38.

31 fu«/azfu du—*(Zu *az)\/a27u2+fsm Lic
a
32f azfuz a?—u?>—aln atyai-u
u
1 -
33. ——a*—u*—sin'—+ C
34. f u” du 72«/a27u2+ism"f+c
la? — u? 2
1 +Jal =2
wf S N e el el G
u a2—u2 a
36j a?— u?
u’ —u2
3a* u
37. f(azfuz)mdu—**(Zu — 5a%)\/a* — u? + sin'—+ C
a

FORMS INVOLVING /u?— a2 a>0

2
39. j\/uz—azdu=%\/u2—az—%ln‘u-i-\/uz—az‘ +C
40.

41.

Ju? — a? \/u2 —a?

42. > du = — +1n|u+\/u2—a2|+C

2
44, =SV @+ T fut V@ |+ C

du Ju? — a?

45. = +C

46.

J

J

J
43.JL=1H\M+M|+C

J

J

J

u\/mdu:*(Zu —az)\/m—fln‘u-i-\/m‘-i-c

.TABLE OF INTEGRALS
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TABLE OF INTEGRALS . . . . . . . .
FORMS INVOLVING a + bu

u du 1
| —= + bu — + +
47 ja-ﬁ-bu e (a+bu—aln|a+ bul)+ C

a + bu 2b

u*du 1
3

48. [(a + bu)* — 4da(a + bu) + 2a*In |a + bu|] +C

49.

50.

u du © L et C
= —In
(a + buy*  b*a + bu) b® “ "

5l.

du 1 1 I
= ——1n
ula + buy*  ala + bu) a?

J
J
J
J
J
sa. [ ot a2 las ) €
J
J
J
J

a + bu

52. +C

u

(@ + bu)?* b° a + bu
2
54, u\/a-‘ribuduzﬁGbu—2a)(a+bu)3/2+C
55. [ _ 2~ 2a)Ja T hu+ C
| === u — 2a)+/a u
Ja +bu  3b?
u*du 2
56. | —= 2 4+ 3b%u® — 4abu)+Ja + bu +
— s (8a 3b°u abu)+/a u+ C
d 1 Jva + bu —
57, [ _ L |Yatbu-a +C ifa>0
uva +bu  +Ja Ja + bu + +Ja
2 a + bu
= tan~! + C, ifa<0
/—a —a
f va +
58.Ja7budu=2 a+bu+aJL
u uva + bu
va + bu Ja+bu b du
59.j72du=_7+f17
u u 2) uva+ bu
[ 2
60. J uJa + budu = —————— | u(a + bu)*> —naju”’lx/a + bu du
b(2n + 3)
61 J u" du 72u”\/a+bu_ 2na J‘ u""du
) Vatbu  ben+ 1) bCn+ 1)) Ja+tbu
62J du a+bu 7b(2n—3)j du
’ M”m a(n - 1)14”71 261(1’1 - 1) u" Y“a + bu
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. . . . . . . . . . . . . . 0

TRIGONOMETRIC FORMS

63. fsinzu du=3u—fsin2u + C

64. | cos®udu =3u + isin2u+ C

65. | tan’udu =tanu —u + C

66. | cot’udu = —cotu —u + C

67. | sinudu = —1(2 + sin’u) cosu + C

68. | cos’udu =12 + cos’u)sinu + C

70. | cot’u du = —3cot’ — In |sinu| + C

71.

sec’udu = jsecu tanu + 3In|secu + tanu| + C

72.

esciudu = —%cscu cotu + 31n |escu — cotul| + C

73.

1
sin"u du = ——sin" 'u cos u + sin"%u du
n

n

. n—1 _
74. | cos"u du = fcos “lusinu + jcos” 2u du

J
J
J
J
J
69. Jtanudu=2tanu+ln|cosu\ e
J
J
J
J
J
J

75. | tan"u du = tan" 'y — jtan”’zu du

INVERSE TRIGONOMETRIC FORMS
87. fsin"u du=usin"'u+ 1 —u>+C

cos'ludu=ucos'u — 1 —u2+C

89. | tan"'udu = utan'u — 1 In(1 + u?) + C

90. | usin ludu=?sm u+—m—m—m+ C

2u—1 . u1 — u?

ucos’ludu=Tcos u———m—+C

J
J
f L wr—1 u/1—u?
91.J

76.

77.

78.

79.

80.

82.

83.

84.

85.

86.

92.

93.

94.

95.

« « « « TABLE OF INTEGRALS

-1
Jcot"u du = —— . cot" 'y — jcot du
n n—2 n—2 n=2
sec"u du = ——tanu sec” “u + _— sec” “u du
n — n—2 n— 2 n—2
csc'u du = cotucsc" ‘u + N csc" “u du
sin(a — b)u sin(a + b)u
fsinausinbudu= ( ) - ( ) + C
2(a — b) 2(a + b)
sin(a — b)u sin(a + b)u
fcosaucosbudu= ( ) + ( ) + C
2(a — b) 2(a + b)
cos(a — b)u cos(a + b)u
jsinaucosbudu=— ( ) — ( ) +C
2(a — b) 2(a + b)
fusinudu=sinu7ucosu+c
fucosudu=cosu+usinu+€
fu”sinudu = —u"cosu + nfu”"cosudu
ju”cosudu =u"sinu — nj‘u”’1 sin u du
sin""'u cos" " 'u n—1
fsin"u cos”u du = + Jsin”’zu cos"u du
n+m n+m
sin""'u cos™ 'u om—1 L -
= + sin"u cos™ “u du
n+m n+m

wtan 'u du =

d 1 n+l +J M”+ldu £ 1
u" cos” M u = cos u |, n -
n+1 M — u?

f sin”'u di ! u" ! si j u'du # —1
u"sin"'u du = inTlyu — | —— |, n#-—
n+1 T — u?

1 n+|d
u"tan 'u du = u”“tan’lu—j L; , on#* —1
n+1 1+u
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TABLE OF INTEGRALS . . . . . . « « ¢ « v v v v v v « o« o« o @

EXPONENTIAL AND LOGARITHMIC FORMS

1
96. jue‘”‘du =—(au — 1)e™ + C 100. Jlnudu =ulnu—u+C
a
n+1
97 u'e™ dy = iuneau — i un*leau du ]o]. Junlnudu = 72[(}’1 + 1) Inu — l] + C
’ a a n+1)
98. je‘”‘sinbudu =ﬁ(asinbu — bcoshu) + C 102. J ulnu due=1In|lnu|+C

au

e .
99. Je cosbudu=m(acosbu+bsmbu) +C

HYPERBOLIC FORMS

103. Jsinhudu =coshu + C 108. Jcsohudu =1In |tanh%u| +C
104. Jcosh udu=sinhu + C 109. f sech’s du = tanhu + C

105. Jtanhudu =Incoshu + C 110. fcschzu du = —cothu + C

106. Jcothudu =In|sinhu| + C 1. fsechu tanh u du = —sechu + C
107. Jsechudu =tan"'|sinhu| + C 12 Jcschu cothudu = —cschu + C

FORMS INVOLVING 2au — u?, a >0

_ 2 _
”3.J\/2au—u2du=u 2au—u2+azcosl<a u)-i—C
a

2

2u® — au — 3a’ 3 _
n4.fumdu=wm+c;ml<a u> e
a

/2 — 2 —
IIS.Jauudu=\/2au—u2+acos"<a u>+C
u a
V2au — u? 2+/2au — u? _fa—u
. 3 du = — — cos + C
u

u a

116

1|7J du l<"_“>+c
| —V——==cos | ——
V2au — u? a
udu a—u
M8, | ——=—\2au — u?+ acos™! +C
V2au — u? < a )
u’ du (u + 3a) 3a? a—u
n9. - - VZau = u? + 2 cos™! +C
N 5 au — u 5 cos ;
—
lzo.f e _ Nz o
u~/2au — u? au
8

v
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