Properties of Common Functions

Properties of Inxz

. The domain is the set of all positive real numbers x > 0.
. The range is the set of all real numbers —oco < y < oo.

. Algebraic properties: If a and b are any positive real numbers, and r is any real
number, then

(a) In1=0

(b) Inab =1na+ Inb (Product rule)
(c) In =Ina —Inb (Quotient rule)
(d) Ina” =rlna (Power rule)

(¢) Int=—Ina

. Differentiation and Integration:
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Properties of e”

. The domain of the exponential function is the set of all real numbers, —o0 < x < o0.
. The range of the exponential function is the set of all positive real numbers y > 0.
. The exponential function is the inverse of the natural logarithm function. This means

em® =g for all x > 0, and

Ine®* =z for all x € R.

. Algebraic Properties:

(a) =1

(b) e*t¥ = e*e¥
(c) eV =¢"/eY
(d) e =1/e"

. Differentiation and Integration:

iez:e‘r and /e“”dmze‘”%—C’.
dx




Properties of Common Functions

Trigonometric Functions
1. Identities

(a) Pythagorean: sin®6 + cos?0 =1, tan?f+ 1 = sec?6
(b) Parity: sin(—0) = —sinf, cos(—0) = cosf
(c) Addition Formulas:
i. sin(0 + ¢) = sinf cos ¢ + cosOsin ¢
ii. cos(f + ¢) = cos 6 cos ¢ — sinfsin ¢
(d) Product Formulas:
i. sinfsin¢ = 3(cos(0 — ¢) — cos(0 + ¢))
ii. cosfcos¢ = 1(cos(d — ¢) + cos(d + ¢))
iii. sinf cos ¢ = 3(sin(f + ¢) + sin(d — ¢))
(e) Amplitude-Phase Shift Formulas:
i. Acos@ + Bsinf = Ccos(f — ¢), where C' = /A2 + B2 and tan ¢ = B/A
ii. Acosf + Bsinf = Csin(f + ¢), where C' = /A2 4 B2 and tan ¢ = B/A

2. Differentiation and Integration
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— tanx = sec” x —secx = secxrtanx
dx dx




