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Differentiation Rules (Math 9A)
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Trigonometry

The Unit Circle Definitions of the Trigonometric Functions

Unit Circle Definition
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Common Trigonometric Identities
Adjacent tanf = o cotf = A
Pythagorean Identities Cofunction Identities A 0
T
sinx+cos’x =1 sin (E —x) = cos X
tan’x+ 1 = sec’x 7 .
cos (— —x) =sinx
1+ cot? x = csc® x 2
T
tan (— —x) = cotx
2
Power—Reducing Formulas Double Angle Formulas
1 — cos 2x sin 2x = 2 sin x cos x
sin?x = ——— X .
2 €os 2x = €os’ x — sin® x
coszx:H%oszx _2C052X71
. 1-cos2x =1-2sin’x
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Other Trigonometric Identities

Even/Odd Identities

sin(—x) = —sinx
Angle Sum/Difference Formulas (=)

sin(x = y) = sinxcosy & cosxsiny

cos(x = y) = cosxcosy F sinxsiny

(

(
(it y) = tanx =+ tany csc(—x) = —cscx

Y= IF tanxtany sec(

(



Areas and Volumes

Triangles Right Circular Cone
h=asind c E Volume = 17r?h

h a
Area = 1bh : Surface Area =

= 0
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Law of Cosines:

b
2 =a’>+b?—2abcosb
Parallelograms Right Circular Cylinder
Area = bh Volume = 7r2h e
Surface Area = h
b 2xrh + 27r?
Trapezoids Sphere
a
Area=1(a+ b)h ; Volume = 3773
E h Surface Area =4mr?
c \—
Circles General Cone
Area = 7r? Area of Base = A

Circumference = 27tr Volume = %Ah

Sectors of Circles General Right Cylinder

¢ in radians Area of Base = A
Area = 10r Volume = Ah
s=rb
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Basic Algebra

Quadratic Formula

If p(x) = ax* 4 bx + ¢, and 0 < b* — 4ac, then the real zeros of p are x = (—b & Vb2 — 4ac) /2a

Special Factors
x*—a*=(x—a)(x+a)
X +a = (x+a)(®—ax+a?)

(X+y)" =x" 4 nx1—ly 4 222
(X— y)n — x" — an—ly+ #xﬂ—zyz — ...

Binomial Theorem
(X +y)? =x* + 2xy + y?
(x+y)? =x>+3x% +3x2 +y*
(x+y)* =x* + 43y + 6x3y% + dxy® + y*

Factoring by Grouping

(x—y)=x*—-2xy+y*
(x—y)P=x>-3Cy+3xy> — ?
(x—y)* =x* — 43y + 6x°y> — Axy® + y*

acx® + adx® + bex + bd = ax?(cs + d) + b(cx + d) = (ax? + b)(cx + d)

Arithmetic Operations
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Exponents and Radicals
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