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GEOMETRY

ALGEBRA
Arithmetic Operations
a ¢ ad+ bc
a(b + ¢) = ab + ac b+d_ od
4,
atc a ¢ b a _d ad
=— 4 — —_—_——X—=—
b b b ¢ b o« be
d
Exponents and Radicals
m.n m=n _x'" m=n
x"x"=x -
X
(xm)n = xmn "= i"
X
X\t x"
R () -2
Y y ¥ y
x‘/"=\’/; i = ofm =(\../;)~'
4
N N

Factoring Special Polynomials S—
-y =+ - y)

Ayt = ()G -y YY)

=yt == Gy +yY)

Binomial Theorem

2

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

-1
20D e

(x+y)=x"+nx"""y 3

n
+ - + (k>x""‘y + o oaxy" Tyt

h (n)_n(n—l)'"(n—k+l)
where 7 1:2:3+ -k

Quadratic Formula
—b + /b2 — dac

If ax? + bx + ¢ = 0, then x =
2a

Inequalities and Absolute Value
Ifa <bandb < c, thena < c.
Tta<b,thena +c<b+c.
Ifa < band ¢ > 0, then ca < ch.
If @« < band ¢ < 0, then ca > cb.
If @ > 0, then
|x|=a means x=a or x=-a

|x| <a means —a<x<a

Geometric Formulas

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

Triangle Circle Sector of Circle
A=14bh A=mr? A=1r%
=3absin 6 C=27r s = rf (0 in radians)
¢ A
L]
b
r
Sphere Cylinder Cone
V=4gmr V=mrh =4imrth
A= dmr? A=mrJri+hm?

o

Distance and Midpoint Formulas
Distance between Py(xy. y1) and Pa(x2, y2):

d= (2= x)+ (y2 = )2
xntx oyt
> T

Midpoint of P, P>: ( B

Lines

Slope of line through P(x;, ;) and P(x2, y):

Y2 =N

m="—""_

X2 - x
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 (A, k) and radius r:
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TRIGONOMETRY
Angle Measurement Fundamental Identities
7 radians = 180° cscf = ; sec ) =
s sin 6 cos 6
1°=—2rad 1 rad = 15 A
180 A Lan()=ﬂ cot0=c_0—so
s=r0 cos 6 sin 6
(6 in radians) cotf = - sin’f + cos’f = 1
tan 0
Right Angle Trigonometry 1 + tan’0 = sec’0 1 + cot®d = csc0
sin @ = 2P csch = hyp sin(—6) = —sin 6 cos(—8) = cos
hyp opp
e opp
- _adj - hyp tan(—0) = —tan 0 sin(l - 0> = cos 0
cos 0 hy sec O adj 2 ] 2
. dj
0] ad aa
tan 6 = _a%}l cotf = O_IJLJ; cos(% - 0) = sin @ [an(% - 0) = cot f
Trigonometric Functions .
The Law of Sines B
sinf = cscf=— sinA  sinB  sinC
r y s e e a
x r a b c
sH="— 6 =—
cos . sec . . c
P X .
tan § = cot =— The Law of Cosines
x ¥y b
a’=b>+ ¢? — 2bccos A ’
Graphs of Trigonometric Functions bAr=ra e = 2d0Cos B
y y ¢?=a’+ b* = 2abcos C A
y=sinx
T . /] Addition and Subtraction Formulas

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

sin(x — y) = sinx cosy — cos x siny

cos(x + y) = cosx cosy — sinx siny

¥ y=cscx y y=secx ¥ y=cotx cos(x —y) =cosx cosy + sinx siny

| [ o 1 I

| l\ | | | | tan x + tany
l"\/l | o | | | tan(x +y) = ——————

|

1 — tanx tan
I I I [ [ Y

tanx — tany

| = | 27x \ T 27X tan(x — y) =

T 27 x _
4 | | a4 | | 1+ tanx tany
N TN
| | |

Trigonometric Functions of Important Angles

Double-Angle Formulas

sin 2x = 2 sin x cos x

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

0 radians sin 0 cos 0 tan 6 )
0° 0 0 I 0 tan 2 = T
30° 7/6 1/2 V3/2 V3/3
45° w/4 V2/2 V2/2 ! Half-Angle Formulas
60° /3 V32 1/2 V3 .
. cos 2x 1 + cos 2x
smzx - COSZX -

90° /2 1 0 —
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SPECIAL FUNCTIONS

Power Functions f(x) = x*“

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

LD

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

=L-0

n odd

- Fx) =
1 o
(i) f(x) =x"'"=— 9
X
1+
0 1 X
Inverse Trigonometric Functions y
T
2
. - . T T
arcsinx = sin 'x =y <= siny=x and —7Sy$3
m
0 lim tan 'x = ——
T x> 2
= Ty =y =
arccosx =cos 'x=y <> cosy=x and O0sysmw ) , T
———————————————————— lim tan” 'x = —
_z 1% 2
2
o ks T
arctanx =tan x =y <= tany=x and —— <y<— B
2 2 y=tan 'x = arctan x
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SPECIAL FUNCTIONS

Exponential and Logarithmic Functions y

logix=y <> b =x y=e
Inx = log.x, where Ine=1

Inx=y & e =x

_/l y=Inx
0 4

Cancellation Equations Laws of Logarithms 1 X

logy(h*) = x b"* =x 1. logy(xy) = log,x + log,y

In(e”) = x e — g 2. log,,(%) = logyx — log,y Xli.n_lm et =0 xh_l:[l pr—
3. logy(x") = rlog,x Jim, Inx = —o lim Inx = =

y=log,x

y=Inx
y=logsx
y=logx

Exponential functions Logarithmic functions

Hyperbolic Functions

¥
P 1 y=coshx
sinhy = —— csch x = —
2 sinh x
y = tanh.x
Tt et 1
cosh x = 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 = ln(x + Jx2 + 1)
y=cosh'x &> coshy=x and y=0 cosh™'x = ln(x + Jx2 = l)
1+
y=tanh"'x < tanhy=x tanh"x=%ln(] x)
- x
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* DIFFERENTIATION RULES
§ General Formulas
<
% d d
el 1L=—0=0 2. —[ef(0)] = ¢f (%)
k] dx dx
Q
3 d , , d ’ .
=i 3 d—[f(x) + (0] = f'(x) + g'(x) 4. ——[f(0) = g)] =f'() = ¢'(x)
] x dx
©
;:i 5. % [f(x)g(x)] = f(x)g'(x) + g(x)f'(x) (Product Rule) 6. % I:J;E—gil = W (Quotient Rule)
(&)
7. %f (9(x)) = f'(9(x))g'(x) (Chain Rule) 8. % (x") = nx""'  (Power Rule)
Exponential and Logarithmic Functions
d o Ao s
9.dx(e)—e 1°'dx(b) b*Inb
d 1 d 1
11. Zln|x|—; 12. E(logbx)—m
Trigonometric Functions
A cos - - o = gec?
13. o (sin x) = cos x 14. o (cos x) sin x 15. T (tan x) = sec’x
16. % (csc x) = —csc.x oot 13 2= a2 - 4o 18. <L (cotx) = —osc?
. dx CSCx) = —cCsCcx colx . dx Sec x) = sec x X . dx cotx) = —cscx
Inverse Trigonometric Functions
d o .oy L d oy L Aoy o1
19. Z(sm x) = — 20. o (cos 'x) N 21. o (tan 'x) s
d iy 1 d Sy S d Sy 1
22. o (csc™'x) = T 23, I (sec™'x) Y 24, o (cot™'x) s
Hyperbolic Functions
25 4, (sinh x) = cosh x 26. 4, (cosh x) = sinh x 27 4, (tanh x) = sech’x
T dx " dx " dx
281( h x) = —csch th 291( h x) = —sech x tanh 301( hx) = —csch?
.dxCSCX— ¢sch x coth x .deCCl— sech x tanh x .dxCOKX)— csehx
Inverse Hyperbolic Functions
oy — ] oty — ! ey — )
31. dx(smh x) Site 32. dx(COSh x) m 33. dx(tanh x) -
d N 1 d N 1 d N 1
34, Z(csch x) = —W 35, z(sech 'x) = - N 36. ;(coth x) = g
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TABLE OF INTEGRALS

Basic Forms
1. Iudu=ttv—jvdu 11.jcscucotudu=—cscu+C
un+l
Z.J‘u"du=n+l +C, n# -1 IZ.J‘tanudu=ln|secu|+C
du .
3. Ij=ln|u|+c 13.fcotudu=ln|51nu|+C
4. fe“du=e"+C 14.J‘sccudu=ln|secu+tanu|+c
bll
S.Ib"du=mb +C 15.fcscudu=ln|cscu—cotu|+c
. du Lo u
6. | sinudu= —cosu + C 16. | ————==sin  —+C(C, a>0
Ja? — u? a
di 1
7. jcosudu=sinu+C 17.J. 3 - 2=—tan"£+C
a"+u a a
8. jsecz du=tanu + C 18 J.L'—lsec"l+c
: an " : u\/m a a
du 1 u+a
9. “wdu = —cotu + C 19. =l =| +C
fcscuu cot u J.az—uz 2an L
du 1 u—a
10.Iseculanudu=secu+c zo.f T .= +C
u- —a 2a u+a
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