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Algebra 2/Trig. Cheat Sheet

Unit Circle: Special Triangles:
90°
S A
(0,1)
180° /x 0°,360° V2 2
R ‘ | ﬁ
(0,-1)
T C
. 1 1
270

Trigonometric Functions: (SOH CAH TOA) Trigonometric Inverses/Identities:
(Only work on right triangles.)

o opposite cse®) =Gy 5O = s
ke sin(0) = ———
S hypotenuse
=3 cos(0)
& ® i cot(0) = cot(0) =
o"?’(\ cos(6) = adjacent ) sin(8) ) tan(6)
&% hypotenuse
0 _ Lan(@) = sin(60)
Adjacent tan(9) = OPI?OSlte an(0) = cos(6)
adjacent
Co-function Identities:
i n Z_0) = cot(o
sin (E — 9) = cos(6) csc (E - 9) = sec(0) tan (E - ) = cot(9)
T T T _
cos (E - 9) = sind sec (E — 9) = c¢sc(0) cot (E - 9) = tan(0)
Pythagorean Identities: Trig. Proofs: Converting Degrees to Radians:
sin?6 + cos?6 =1 tanf = sinfsecH 60° X T _r
) = sing x L 180 3
1+ tan?6 = sec?0 g = SMe = 050
sind Converting Radians to Degrees:
1 + cot?6 = csc?0 tant = cosH gx 180 = 60°
/s

tan@ = tan@
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Distance Formula: Law of Sines:
d = \/(xz —x)% + (Y, — y1)? (This will be included on reference table)

sin(4d) _sin(B) _ sin(C)

Law of Cosines: c? = a? + b? — 2abcos(c)

a b C
. OR
Product of Roots:—
a a b C

I sin(4) - sin(B) - sin(C)

a

Sum of Roots:

Solving Trig. Functions Algebraically: Logarithms are Inverses of
Solve for 6,in the interval — 2 < 0 < 2m Exponential Equations:
sin’0 —1=10 _ oy
(sinf +1)(sind —1) = 0 y = logso (x) y=10
sind+1=0 sind—1=0 EEEE L
sin = —1 sinf =1 'I
sin~1(-1) = sin™1(1) = > — -
8 =—-90°,270° 6 =-270,90 ( « >
0 = —270°,—90°,90°,270° '

Logarithm Rules: Logarithmic Equations:
log,,(100) =2 —* 102 =100
log(ab) = log(a) + log (b) l0g,(x) + logs(x + 6) = 2
ay log,(x(x +6)) =2
log (E) = log(a) — log (b) log,(x* + 6x) =2
loga®? = b - log(a) 42 = x% + 6x
In.(x) = e* x2+6x—16=0
x+8)(x—-2)=0
ToChangtlez.oEg;Base: xX+8=0|x-2=0
_ (0] b X X = —8 X = 2
909 = 1og, (@ x=-82
Radical Equations: Simplifying Radical Rationalizing Radical
10vVx + 4 =100 Expressions: in denominator:
10 10 V40 = V4~ 10 = V4V10 = 2V10 1 Vx_Vx
Vit 4 =10 Veovx X
4
(VxT3)? = 102 256m*n® = 4mn* Radical Rules:
1
X +4 =100 ey L _1 Vi =an
m
x =96 V25 xn = (V)™
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Imaginary Numbers:

l_o = 1 Given i%*

it=1i divide by 4 using

i?2=-1 long division, get

i3 =—i remainder 0, then

a + bi use as exponent.
i 50 =1

Sequences:
Arithmetic Sequence: (add or subtract)
a,=a,+(n—-1)d

Geometric Sequence: (multiply or divide)
a, =a;-r*1

Binomial Theorem:

(@+b)" =Y (Da"*bk
2.

Equation of a Circle:
(x—4)?2+(y+2)?2=16
Center= (4, -2)
Radius=v/16 = 4

Probability:

Binomial Probability=  nCr"P"-q""

n!

Permutation= B=—
(n—n)!

(Order matters)

n!

Combinations= nCr = ri(n—r)!
(Order doesn’t matter)

Conditional= w=P(B|A)
P(4)

Dependent Events= P(4) - P(%)
P (A and B)

Independent Events=P(A4) - P(B)
P (A and B)

Not mutually Exclusive= P(A) + P(B) — P (A)
P (A or B)

Mutually Exclusive=P(A) + P (B)
P (A or B)

Population Mean (1): Population Standard Deviation (5): Z-Score:

Sample Mean (x):
n

1
x=—in
n-

S e _x—u
?=1(X—ﬂ)2 Z= o
N

Sample Standard Deviation (S): Margin of Error:

S
. ’ ?:1(’5_1’?)2 MOE = z xﬁ
n_

Venn Diagram:

AUB ANB
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Absolute Value: When solving for x create two
equations. One with a positive answer, one with a
negative. Then solve as normal. Ex:

|=125 + 2x|=\45
—125+ 2x =45 — 125+ 2x = —45
x = 85 x =40
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Factoring Methods to Know:

1) Greatest Common Factor (GCF)
-b+Vb2-4ac

2) Quadratic Formula: x = ”

2) Completing the Square
3) Difference of Two Squares (DOTS)
4) Factor by Grouping

Binomial Expansion:
a’? —b? = (a—b)(a + b)

a® + b3 = (a + b)(a? + 2ab + b?)
a® — b3 = (a — b)(a? — 2ab + b?)

Discriminant Rules:
b? — 4ac
2 real roots

b? — 4ac>0

b? — 4ac =0 | 1 real root

b%? — 4ac <0 | 2 imaginary
roots

Dividing Polynomials:

3x2+x+1
2x +1 <153§\+5x +3x+4

+ 3x?

9\3‘c+3x+4
- 2X*4x

9\x(+4

~ 2Xx+1

R:3

Answer:3x* +x+ 1+

Standard Form of a Parabola:
y=ax?+bx+c

Axis of Symmetry:— %

Vertex Form of a Parabola:
y=a(x—h)?+k
Vertex:(h, k)
0 < a < 1, then parabola gets bigger
a > 0, then parabola gets narrow

Remainder Theorem: If polynomial f(x)
is divided by (x — a), then remainder is equal

to f(a). Ex:

If f(x) = 4x? + 6x + 15 is divided by
(x—1)

The remainder will be...
f() = 4(1)2 +6(1)+15 =25

Simplifying Rational Expressions:

2x +1 Y -y _yOy* -1 _yGy=1By+1 _ 3y+1
3y—1  3y—-1 3y—41 ¥( )

Compound Interest Formula: Exponential Equation:

A=P(+om y = ab*
P = Principle Exponential Growth:
r = Interest rate b>1
n _= number of compoundings per year Exponential Decay:
t = Total number of years

0<b<1
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Power Functions: Even Power Functions: y =

y = kx" kx™
where, k and n are known number constants. where n is equal to any even
number {2,4,6,8, ... ... ... }
0dd Power Functions: y = kx" Ex:
where n is equal to any odd number
{1,3,5,7, .. v .. }
Ex:
5 s y=x* """
y=x?

Focus and Directrix:

To find an equation of parabola, given focus (2,1) and
A parabola is equi-distant between

directrixy = —1:

both focus and directrix.
X
\ 4 J(y — directrix)? = \/(x — a)? + (y — b)?
\ (where a and b are from focus)
Ll JO+1D2=/(x—2)2+ (y — 1)2
Kocus I
PANR (x—2)?
Directrix = 4
yE =1
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Transformations of Function f(x) = x?, where C = 2:

\4

[ =2

Function What does it do to the graph? Graph
Transformation

y=fx)+C C > 0 moves up
C < 0 moves down

y=f(x+0C) C > 0 moves left
C < 0 moves right

fO) = (x*+2)

-axis

y =Cf(x) C > 1 moves closer to y — axis
0 < C < 1moves further fromy — axis

f(x) = 2x*

y=—f(x) Reflection in the x — axis

f@) = -2
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y=f(x

Reflection in the y — axis

vvvvvv

f@) =2
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Pre-Calculus Reference Sheet

Factoring

a? —b*> = (a—b)(a+b)

a® + b? is prime

Arithmetic Series
] ak:a—I—(k—l)d

n

k=1

n

k=1

o Sp=> [a+(k—1)d

. Sn:Z[cH—(k—l)d]:g[2a+(n—1)d]

d

a—+ ap

)

Geometric Series

Analytic Geometry

e equation of a line: y —y; = m (x — x1)

e distance: d = \/(1‘2 — 331)2 + (y2 — y1)2

Y2 — Y1
T2 — T1

slope: m =

Exponent Rules

a®ty = g%a¥
(ab)* = a*b*
(a®)? = a®¥
a’=1ifa#0

P
a :a—xlfa7é0

ajf
a* V=—ifa#0
a¥y

Logarithm Rules

logyz =y <=z ="bY

plogy = — 4
log, b = x
log, 1 =0
log,b=1

logy, zy = log;, = + logy, y
x
log;, ; = log, © —log, y

log, x¥ = ylog, x

[ ] an = a',"n*l
n—1 1_
. Sn=2w"’“=“[1 } i r 1
k=0
’S:iaTkZ it <1
1—r
k=0
Trigonometry
ocosA:m .SinA:opp—osrce
hypotenuse hypotenuse
L J tanA = M
adjacent
0° | 30° | 45° | 60° | 90°
T T e T
151l 3| 2
. 1| v2| V3
sin 0 — Yy X= 1
2 2 9
V3| vV2] 1
cos 1| = | = — 0
2 2 9
tan || 0 \/?g 1 V3 | undefined

e cos2A+sin2A=1
o 1 +tan®? A =sec? A

e 1+ cot?A=csc2A

Pythagorean Identities

Ratio Identities
sin A

e tan A =
cos A
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Reciprocal Identities

ecsc A = —
cos sin

e secA =

ecot A =

tan A

Sum and Difference Identities

e cos(A+ B) = cos Acos B F sin Asin B
e sin(A + B) =sin Acos B =+ cos Asin B

tan A & tan B
tan(A+tB)= ——M
* tan( ) 1Ftan Atan B

Sum-to-Product Identities
e sin A+ sin B = 2sin (A+ B) cos (A — B)
2 2
%)sn(257)
Sin
2

e cos A+ cosB = 2cos (A;FB) cos (A2B)

2)on (45

A
° sinA—sinBchos( +

e cosA —cosB = —2sin (A+

Double Angle Identities
e cos2A = cos? A —sin? A
e cos2A =2cos? A—1
e cos2A =1—2sin? A
sin24 = 2cos Asin A

Product-to-Sum Identities
[sin(A + B) + sin(A — B)]
[cos(A + B) + cos(A — B)]

e sinAcosB = %
1
2

e cosAcosB =

e sin Asin B = 1 [cos(A — B) — cos(A + B)]

Half Angle Identities

A 1+ cosA
4
00052 \/ 5
osiné::t /1—cosA
2 2

; 1—cosA sin A
[ ] an — = =
2 sin A 1+cosA

Triple Angle Identities
e cos3A =4cos® A—3cos A

e sin3A4 = 3sin A — 4sin® A

Power Reduction Identities

o cos? A — LHcos24
2
o sin? A — 1—cos2A
2
1—cos2A
tan? A= ——
¢ tan 1+ cos2A
o cosd A — 3cos A+ cos3A
4
o sind A — 3s1nA4—sm3A

Sums of Sines and Cosines
e Acosx + Bsinx =+ A? + B?sin(x + ¢) where
A

cosp = B and sin ¢ =
A2 + B2 R /AQ + B2
o Acosz + Bsinx = v A% 4+ B2 cos(x — ¢) where
A B
oS ) = ——= and sin¢p = ——=
¢ VA2 + B? ¢ VA? + B2

Laws of Sines and Cosines
e 2 =a%2+b%2—2abcosC

a b ¢
sinA  sinB  sinC

Area of a Triangle

For a triangle with sides a, b, ¢ and angles /A, /B,
and /C,

e Area = /s(s —a)(s — b)(s — c¢) where
a+b+c
2

1
o Areca = iab sin C'

¢?sin Asin B

Area —
¢ area 2sin C'

Circular Section

e Arc length: s =r6

o Area: A= %7’20
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Trig Cheat Sheet

Definition of the Trig Functions

Right triangle definition Unit Circle Definition
For this definition we assume that For this definition 6 is any angle.
0<9<gor0°<9<9()°. ﬂ)
(x,v)— |
\E}_/potenuse { /yi \l<"‘*\6'

opposite \ \ s
X
i N

adjacent
i h
sin(0) = opposite osc(6) = ypoten.use '
hypotenuse opposite sin(9) = Yy _ y  csc(f) = -
adjacent hypotenuse 1 Yy
cos(f) = ————— sec(f) = ———
hypotenuse adjacent cos(d) = r_, sec(d) = 1
. . 1 T
tan(6) = opposﬂe cot(§) = adjace.nt , ;
adjacent opposite tan(0) = =~ cot(d) = =
T Yy
Facts and Properties
Domain Period
The domain is all the values of f that canbe  The period of a function is the number, T, such
plugged into the function. that f (0 +T) = f (0). So, if w is a fixed number
sin(6), ¥ can be any angle and. 0 is any angle we have the following
periods.
cos(f), 6 can be any angle o
) sin(wh) —» T=—
tan(0), 0 # <n+2> mon=0,41,42,. .. o
cos(wl) — T =—
csc(f), 0 #nm, n=0, £1, £2,... 70:
1 tan(wf) — T =-—
sec(h), 6 <n+2> 7 on=0,+1,42, ... ;"W
csc(wh) — T =—
cot(f), 0 # nm, n=0,41,+2, ... 2‘;
sec(wl) — T =—
w
cot(wb) — T = il
w
Range
The range is all possible values to get out of the function.
—1<sin(f) <1 —1<cos(f) <1
—oo < tan(f) < oo —o0 < cot(f) < oo

sec(f) > 1 andsec(f) < —1 csc(f) > 1 andcsc(f) < —1
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Trig Cheat Sheet

Formulas and ldentities

Tangent and Cotangent Identities

tan(9) = fél(fe)) cot(6) = Z?r?((ee))
Reciprocal Identities

csc(f) = Sml 5 sin(6) Csi( 5

sec(t) = oo cos(8) = Sei( 7

cot(6) — tanl( 7 tan(9) tl(e)

Pythagorean Identities
sin(#) + cos?(9) = 1
tan?(9) + 1 = sec?(0)

1 4 cot?(6) = csc?(6)

Even/Odd Formulas
sin(—0) = —sin(6)
cos(—60) = cos(6)
tan(—0) = —tan(9)

Periodic Formulas

csc(—0) = —csc(h)
sec(—0) = sec(0)
cot(—6) = — cot(0)

If n is an integer then,
sin(6 + 2mn) = sin(d) csc(f + 27n) = csc(h)
cos(f + 2mn) = cos(f) sec(d + 2mn) = sec(d)

(
tan(6 + mn) = tan(f) cot(6 + mn) = cot(h)

Degrees to Radians Formulas

If z is an angle in degrees and ¢ is an angle in

radians then
™

180

180t

™

=

Double Angle Formulas

sin(20) = 2sin(#) cos(h)

cos(26) = cos?(#) — sin?(h)
= 2c0s?(f) — 1
=1 —2sin%(0)

2tan(0)

tan(20) = Tﬂ?(@

Half Angle Formulas

sin <Z) _ 1z cost9) 0208(0)

cos <z> . 1 +02()s(9)
SGENE=—

Half Angle Formulas (alternate form)
sin?(9) = 3 (1 — cos(26))
cos?(6) = (1 + cos(20))

1 — cos(26)

an’(f) = 17 cos(20)

Sum and Difference Formulas
sin(a £ B) = sin(«a) cos(B) + cos(a) sin(3)
cos(a £ ) = cos(«) cos(f) F sin(«) sin(53)

tan(«) +tan(B)
1 Ftan(«) tan(B)

Product to Sum Formulas

sin(a) sin(B) = 3 [cos(a — B) — cos(a + B3]
cos(a) cos(B) = 3 [cos(a — 3) + cos(a + )]
sin(a) cos(B) = 5 [sin(a + 3) + sin(a — )]
cos(a)sin(8) = 5 [sin(a + B) — sin(a — B)]
Sum to Product Formulas

sin(a) + sin(B) = 2sin <OH2—B

tan(a + ) =

1
2
1
2

sin(a) — sin(3) = 2 cos (a

B
2
o+
COSs
)
o+

sin
)

cos(a) + cos(f) = 2cos (

cos(a)—cos(f) = —2sin <

Cofunction Formulas

sin (— - 9) =cos(f) cos (g — 0) = sin(6)
csc (5 - 9) =sec(f) sec <g — 0) = csc(6)
tan (g - 9) =cot(f) cot (g - 0) = tan(9)
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-
~ A(01)
4
T 143
_E‘?/./ 2 E\\ A
22
// o 90° 3 AN [??
rd
3120" 60° E.\
3z 4\ [ﬁ_
2
Sy oo
} 6
30°
150°
(-1.0) [ & 180° 0° 0
360° 27
7 2107 330
?1. Q
\ Nz,
225° 6
'\/_ Q i 3
[—? 5 315 v/ g
- 4 240 o 300° = /
< 4z 270 4 o
N — ST NI
3 3z s 22
) e
1 3 \_‘ — (1
5‘?] +— [“i]
(0-1)

For any ordered pair on the unit circle (z,y) : cos(f) = z and sin(f) =y

Example
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Inverse Trig Functions

Definition Inverse Properties
y = sin~!(z) is equivalent to x = sin(y) cos (cos™(z)) =x cos™! (cos(d)) =6
y = cos~!(z) is equivalent to = = cos(y) sin(sin"'(z)) =2  sin~' (sin(d)) = ¢
y = tan!(z) is equivalent to = = tan(y) tan (tan"'(z)) =2 tan”! (tan(9)) = ¢
Domain and Range Alternate Notation
Function Domain Range sin~!(z) = arcsin(z)
o1 s T
y=sin"'(z) —-1<z<1 5 SYsSg cos™!(x) = arccos(z)
y=cos l(z) —-1<z<1 0<y<m tan!(x) = arctan(x)

y=tan"'(z) —oco<z< o0 —E<y<z

/ s

~
"Q/

b

Law of Sines Law of Tangents
sin(a) _ sin(8) _ sin(y) a—b tan(i(a-p))

a b c a+b:tan(%(a+ﬁ))
Law of Cosines b—c tan(1(3—7))
a? = b% + ¢ — 2bccos(a) b—l—c:tan(%(ﬁ—f—fy))
b? = a® + ¢ — 2accos(B) a—c tan(i(a— 7))
¢ = a® + b* — 2abcos(y) atc tan ((a+7))

Mollweide’s Formula
a+b cos (2(a—B))
¢ sin(dy)
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