REFERENCE PRAGES

|||| filgebra
frithmetic Operations
a ¢ ad+bc
ab+c)=ab+ ac 79" b
a
a+c=3+£ £=3xﬂ=ad
b b b c b ¢ bc
d
Exponents and Radicals
XMy = xm*n — = xm-n
mn _ y,mn 7n:i
(x™M" = x X v
x\" X"
X n=Xn n —_— =
0 Y <y> y"
Xl/n:\n/i Xm/n:W:(\n/;()m
x _
My = X8 n2 _
Uy = x4y =

Factoring Special Polynomials
X2 —yr=(x+y)(x—y)

X+ ¥y = (x+ yx*—xy +y)
¥ =y = (x— x>+ xy +y)

Binomial Theorem

(X +y)?=x2+ 2xy + y? (Xx—yP2=x2—2xy+y?
(x+yP=x+ 3%+ Xy’ + y*
(X—y)P=x>—3x%+3qxy*—y*

(n— 1

X+ y"=x"+nx""ly+ N 5 X" 2y?

+ -+ <E>x"’kyk+ s nxy™ 4+ y"

ny\ _ nn-1---(n—k+1
Where<k>7 1:2:3-----k

Quadratic Formula

—b = {/b2— 4ac

If ax? + bx + ¢ =0, thenx =
2a

Inequalities and Absolute Value
Ifa<bandb <c,thena<c.
Ifa<b,thena+c<b+ec
If a< bandc> 0,thenca < ch.
Ifa< bandc < 0,thenca> ch.
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

|||| Geomefry

Geomefric Formulas

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

Triangle Circle Sector of Circle
A =3bh A= mr? A=3r%
=1labsing C=2ar s=r6(finradians)

/E\ r s
0
5
b
Sphere

Cylinder Cone
V=33 V= zr°h V =3mrh

A= 4mr? A= aryr2+ h?

Q

Distance and Midpoint Formulas
Distance between Py(xy, y1) and Pa(Xz, ¥2):

d=x = x)2+ (y2 — y)?

— + +
Midgoinof i (2522 Y112

Lines
Slope of line through Pa(x, y1) and Py(Xz, ¥2):

2 Y1
e
Xo — X1

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

y=mx+b

Circles

Equation of the circle with center (h, k) and radiusr:

(x=h?+(y—k?=r?

M1



|||| Trigonomefry

REFERENCE PRAGES

Angle Measurement

mradians = 180°
o T 180
1° = 180 rad lrad =
s=r6
(@ inradians)
Right Angle Trigonometry
snp— PP _hyp
hyp opp
adj hyp
cosfh=—- secl=—-
hyp adj
opp j
tan o = —- =—
adj opp
Trigonometric Functions
sinezx c'sc:@:L
r y
X r
cosf =— sec = —
r X
tanezx cotezl
X y

Graphs of Trigonometric Functions

W

hyp
opp

adj

y y y y=tanx
y=sinx y = COSx I I
1t b4 | |

4 277 | | 2

VA by o
-11 -4 | |
| |
I I

y y=CSCx y y=Secx y y=cotx

NINZEN

1%

—1-

7 7IT 2I77 X
A

A

)

Trigonometric Functions of Important Angles

0 radians sin 0 cos 6 tan 6
0° 0 0 1 0
30° /6 1/2 V3/2 J3/3
45° /4 V2/2 J2/2 1
60° /3 V3/2 1/2 V3
90° /2 1 0 —

M2

Fundamental ldentities
1

sin 0
sin 6

tan 6 =
cos 6

oot@*i
tan 6

1 + tan®h = sec?0

sin(—f) = —sin @

tan(—6) = —tan 6

oosﬂ—e =sing
2

The Law of Sines
snA snB snC
a b c

The Law of Cosines
a?=Db?+ c? — 2bccosA

b?=a?+ ¢? — 2accosB

c?=a%+ b?— 2abcosC

fddition and Subtraction Formulas

cos 6

cos 6
sin 6

cot 6 =
sin?f + cos?f = 1

1 + cot?9 = csc?6

cos(—6) = cos 6

. T
snfl——60) =-cos@
tan| = — 9] = cot 6
2

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

sin(x —y) = sinx cosy — cosx siny

CoS(X + y) = COSX COSy — SinX siny

COS(X — y) = COSX COSY + sinx siny

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

1+ tanxtany

Double-Angle Formulas

Sin 2x = 2sin X Cos X

C0S2X = COSX — Sin®>x = 2cos’x — 1 =1 — 2sin

2tan x

tan 2x = ———
1 — tan’

Half-Angle Formulas
1 — cos 2x

sinx=-———— Cos’X

2

1+ cos2x

2



REFERENCE PRGES

||| Differentiation Rules

General Formulas

d d ,
1. ™ (co=0 2. &[cf(x)] = cf'(x)

=

3. %[f(x) +g(x]=f(x) + g'(x ) %[f(x) IR0 g

d | X | _ gxf'(x) — f(x)g'(x) .
. [g(x) } = (Quotient Rule)

d , ,
5. &[f(x)g(x)] =f(X)g'(x) + g(x)f'(x) (Product Rule) [0

©o

7. % f(g(x) = f'(9(x)g'(X) (Chain Rule) . %(Xn) — X" (Power Rule)

Exponential and Logarithmic Functions

d X\ — AX i X\ — ~X
9.&(e)—e 10. dX(a)—alna

d 1 d
II.&In|x|—; ]2'&(logax)_xlna

Trigonometric Functions

d . _ d . d o,
13. ™ (sinx) = cosx 14. ™ (cosx) = —sinx 15. ™ (tan x) = secx
16 i(cscx)— —CSC X cot X 17 i(s;ecx)—secxtanx 18 i(cot ) = —CSc?
" dx " dx S O X

Inverse Trigonometric Functions

d 1 d 1 d 1
19. - (sinlx) = 20. = (cos ) = ———— 21. — (tan"'x) =
dx S 1—x2 dx (cos™x) 1—x2 dx (tan™) 1+ x?
d 1 d 1 d 1
22 (e W) = —— 23, — (sec ) = ———o 2. — (cot ) = —
dx (cx™) Xy/X2— 1 3 dx (sec™) X4/X2 — 1 dx (cot™) 1+ x?
Hyperbolic Functions
25 d (sinh x) = cosh x 26 i(cosh X) = sinh x 27 a (tanh x) = sech®
" dx dx " dx
28£(cschx)——cschxcothx 29 i(sechx)——sechxtanhx 30 i( th x) = —csch?
o v + g (Cothx) = —csch’

[nverse Hyperbolic Functions

d 1 d 1 d 1
31.— (sinhx) = 32. — (cosh %) = ——— 33. — (tanh™x) =

dx (sinh™) V1+x? dx (cosn™) Vx2-1 dx (tanh™) 1-x2

d 1 d 1 d 1
34, — ) = 35. — ) = ——— 36. — “ix) =

dx (csch™0 [x]v/x2+ 1 dx (sech™0) Xy/1 — %2 dx (coth™) 1-x2
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REFERENCE PRGES

|||| Table of Integrals

Basic Forms

Ijudv—uz;fjvdu 11. jcscucotudu——cscu+c
9. ju”du= u"? L C one -1 12. jtanudu—ln\secu|+c
I3.jcotudu:ln snu| + C
3“—5 Injul + C |sinul
14. jsecudu—ln|secu+tanu|+c
4, je”du—e +C
15. jcscudu—ln|cscu—cotu|+c
Sja“du 2 |
Ib.j U _sntlic
a2_u2
6. j‘SﬂUdU—*COSU‘FC
du
|7.f ——=—tan'=+C
a‘+u
7. jcosudu—smu+c
18 jL—isec-lﬂJrc
8jseczudu—tanu+c “Juuz—az a
du 1 u-+a
9. jcsczudu——cotu+C Iq'jaz—uzzg u-—a e
lo.jsecutanudu:secu+c ZO.j 2du 2=i — C
u:—a 2a u+a

Forms Involving v/a2 + u2, a>0
u a?
21. j\/aZ + u2du= E\/a2 +uz+ TIn(u + yaz + u2) +C

a4
22. juza/a2+u2du——a +2u2)«/a2+u2—?In(u+ aZ+u?) +C
/2+ 2 + 2+ 2
23.j%du=\/a2+u2—alnu +C
a2+ 2 a2+ 2
24.jV S du = - (VAT @) 4 C
25. jizln(u+\/a2+u2)+c
Jaz + u?
2 &_E Z+ 2_12|( + Z 2)+C
'j\/m_Z az+u 5 Inlu a2+ u
2+ 2+
27'}L:_l|n A
uya?z + u? a u
28j du =7\/{;12+u2+c
) ourar e a«u
du u
29. j(a +u2)3/2=a2 a2+u2+C



REFERENCE PRGES

|||| Table of Integrals

Forms Involving /a2 — u2 a>0
u a’> . ,u
30. | Va2 —u2du= E\/az —uz+ s o 4 C

4

3. judﬂduf— i e Sl
Vaz —u? + 2 _ 2
32j a \/m—a“] M +C
2_ 2
33j a—u I 2w -sn'Ytc
u a
u u a’? u
34 —_— a2_ u2+7s'n—17+ C
jW p V& wE Srsin o
1 + Jal -2
35j =—=1n @ e
u —u2 a u
1
36Ju2 Jaz —u? _ﬁm+c
2 u?)32 u 2 2 3a4_71u
37. | @ —u)PPdu= ——(2u* — Ba’)ya? —ut + —sin ' — + C
8 8 a
38. = " +c
(az— u?*? a2 /a?— u2

Forms Involving v/uz — a2 a> 0
u a’
39. J\/uz— atdu=—u? - a2—7ln|u+ Juz—az|+cC

40. u\/mw*—(Zu —aZ)M——In|u+M|+C

u2 — a2 a
=, Ju2—a2—acos!— + C

41,
ul
s
u

42. +Inju+Juz-a?|+C

44. *—\/u2—a2+—ln|u+\/u2—a2|+C

u2 — a2
- 4c
uz/uz — a? a’u
u
__ +C
(u2—a2)3/2 a?/u?z — az

45.

46.

J
R
e
43j —Inju+ yiZ—az|+cC
s
I
J

Ms



REFERENCE PRGES

|||| Table of Integrals

Forms Involving a + bu

udu 1
47'ja+bu_?(a+ bu—aln|a+ bul) + C

48. [(a+bu)2 4a(a + bu) + 2a? In|a+bu|]+C

a-+ bu T 2p°

49.

ua + bu) a In

50.

udu a
= — + bu| + C
(a+ bu? b*a+ bu) n|a+ bul

51.

= ! - In
u(a + bu)2 a(a+ bu) a2

Fes
[t
ey
J
J
8. [ G~ L (a2 a bl +
J
| e
| e
e

a+ bu

52. +C

(a + bu)? + bu
54. | uva + budu = 52b2 (3bu — 2a)(a + bu)*? + C

udu
Ja+ bu

55. b2 (bu — 2a)y/a+bu+ C

u?du

56.
Ja+ bu 15b3

(8a? + 3b%u? — 4abu)/a + bu + C

‘m—ﬁ
um \/5 Ja+ bu+ ya
2

a+ bu
= tanty/———+ C ifa<oO
/—a —a !

57. ifa>0

SSj a+bu u=2 a+bu+ajL
uy/a + bu
sqj a+bu _ \/a+bu+gj du
u 2 ) uya+bu
2
60. | u"/a + ———— | u"a + bu¥? - ntJa+
ju a+ budu= bzn + 3) [u (a + bu) na|u a budu]
bl j u"du _ 2u"Ja+bu  2na j u"*du
JVa+ bu b(2n +1) b2n+ 1) ) /a+ bu
62, j va+bu  b(2n- 3)J du
uUWvatbu  an-Lu"'  2an-1) ) umi/a+ bu



REFERENCE PRGES

|||| Table of Integrals

Trigonometric Forms

63.Jsin2udu=%u—%sin2u+c 76. jcotudu— cot" 1u—jcotn 2udu
64. | costudu=3u+3isn2u+C -2
J 4 77. jsecudu— tan usec" 2u + _1j "2 du
65. Jtanudu—tanu—quC 5
78. jcscudu— cotucsc" U + _1J "2 du
66. Jcotudu——cotu—u+C
i - b i +b
. -, 79. jsm au sinbudu = sin@ u — sn@ u +C
67. Jsmudu— —3(2 4+ sinu) cosu + C 2(a—b) 2@+ b)
sin(a— bu  sin(a + bju
68. | cos’udu = 3(2 + cosu)sinu + C 80. | cosau cosbud +C
f =5 wsiny j e T a0 " 2@t b
69. | tan®udu = Stan?u + In|cosu| + C — +
J. 2 | | 81. jsmau cosbudu——cos(a bu — cos(@ + blu +C
2(a — b) 2@+ b)
70. fcot3udu——5cot2u—ln|snu|+C
82. jusmudu—smufucoqurC
1. J.secudu—zsecutanu+fln|secu+tanu|+C
83. jucosudu—cosu+usmu+C
72 Jcscudu——Ecscucotu+fln|cscu—cotu|+C
84. ju”smudu——u cosu+nj u™tcosudu
. 1 . - .
73. J sinudu = ——sin""u cosu + jsm"‘zu du
n 85. ju”cosudu—u smu—nju“’lsinudu
74. fcosudu— 1cos”’lu snu + — 1jcos”’zudu sn"tcos™u n-1
n 86. jsmucos udu = + jsin“‘zu cos™u du
n+m n+m
1 n-1 n-2 sin""u cos™ m-—17 . ~
75. | tan"udu = tan""u — | tan""2udu = L fsm“ucos"‘ 2udu
-1 n+m n+m
Inverse Trigonometric Forms
_— - _ uw+1. u
87. | sn‘udu=usntu++1—-u2+C 92.jutan udu = > tan 1u—Eﬂ—C
88. Jcos wdu=ucosu—+1—-u2+C 1 g
N em—1 _ n+1 1, u u —
93.ju sin udun+l[u sin"'u jm] n#-1
89. J.tan wdu=utan'u—3In(1 +u?) +C
u—1 uy/1 — u? 94. Iu”cos‘ludu= 1 u"tcostu + uTdu n#—1
90. Jusm udu—Tsin*UanJrC n+1 JI=u? |
2u2—1 uy1 — u? n+1
91. jucos‘ludu—icos‘lu—7+c 95.ju”tan’1udu= L u”*ltan’lu—Ju dl’; , n¥ —1
4 4 n+1 1+u



REFERENCE PRGES

|||| Table of Integrals

Exponential and Logarithmic Forms

96.juea“du=§(au—l)ea“+c lOO.jInudu=uInufu+C
97 ju”ea“du—iu”ea”—ﬂfu“’lea“du 101 u"lnudu—L[(n+1)lnu—l]+C
’ a a j T (n+ 172
98.jea“sinbudu=%(asinbu—bcosbu)+c loz.j du=In|lnu| +C
a’+b ulnu

au

99. jea“ cosbu du = %(acosbu + bsinbu) + C
a‘+b

Hyperbolic Forms

103.jsinhudu=coshu+c 108. cschudu—ln|tanh ul+c

104, jcoshudu= snhu + C 109. | sech?udu = tanhu + C
105. jtanhudu= Incoshu + C 110. | csch?udu = —cothu + C
lOb.jcothudu=In|sinhu|+C 111. | sechutanhudu = —sechu + C

cschu cothudu = —cschu + C

<_ﬁ<_ﬁ<_ﬁ<_ﬁ<__ﬁ

107.jsechudu:tan’1|sinhu|+c 12

Forms Involving v/2au — uz, a> 0

113.j\/2au—u2du— \/ —u2+—cos ( au>+C
2u® — - 3
114, ju\/Zau—uzdu—%\ﬂau—u2+—cos < au>+C
2au—u a—u
IISJ~ 2au — u2 +acosf——| +C
u a
llbj 2au — u? =_2\/2au—u2_cosl<a—u>JrC
u? u a
ll7j —cos‘1<a_u>+c
2au — u? a
118. j udu = —,/2au — u? + acos- (a—u>+c
y/2au — u? a
+ 2 -
ll9j u* du __uts3y au—u2+3icos’l a-u +C
2au — u? 2 2 a
— 2
120. j T e
ux/2au—u2 au



