Trigonometry:
(1)  Identities

)

3)

sin2x = 2sin xcosx
cos? x—sin’ x

cos2x =4 2cos’x-1

1-2sin’x

sinx+cos*x=1

sec’ x=tan’ x+1 or
csc’ x =cot’ x +1 or
Derivatives:
Function Derivative
y=sinx y'=cosx
Y =CO0SX y' =-sinx
y=tanx ¥y =sec’ x
y=secx y' =secxtanx
Yy =CSCX y'=-cscxcotx
y=cotx y =—csc’x
y =arcsinx y'= 1‘2
—-X
— 1
y =arctanx Y =13
4 1
= arcsecx =
Y Y [xjvx2-1
Trig Integrals:

Isinxdx =-cosx+C

Icosxdx =sinx+C

Itanxdx = 1n|secx|+ C= —lnlcosxl+ C
J‘sec xdx = 1n|secx +tan xl +C
J-cscxdx = —lnlcscx+cot x, +C
Icot xdx = lnlsin x!+C

J‘sin2 xdx=4x-1sin2x+C  because
I cos’ xdx=41x+1+sin2x+C  because
Isecz xdx =tanx+C

J.csc2 xdx=—cotx+C

Calculus Information Summary

tan’ x =sec’x—1
cot’ x=csc?x—1

. I-cos(2x
sz X = 2( )

T+cos(2x
cos’ x = %

J"tatn2 xdx = I(seczx—l)dx=tanx—x+C
Icotz xdx = I(cscz x—l)dx:-cotx—x+C



“) More Integrals:

%"-=ln|u +C
Ie"du=e“ +C

Ia“du =#|:,I+C

du__ _ n %
S =aresing+C

du 1 u
Im—;arctan;+c

d__ 1 M
s = garesecs +C

Differentiation Rules

1) Product Rule:
h(x)=f(x)g(x) H(x)=r"(x)g(x)+ /()¢ (x)
2 Quotient Rule:

/() (o B0/ () -/ (D)
(x) H(x) i

g(x)

3 Chain Rule

h(x)= £ (2(x)) #(x)=1"(g(x)g'(x)

Justification for
a Relative Extrema:
1% Derivative Test

2" Derivative Test

) Point of Inflection
Curve is smooth and f”(x) changes sign at the point.

Average rate of change over an interval [a, b] is slope of the secant line.
/(6)-f(a)
b-a

Average value of a function over an interval [a, b]:

Fo) = [ (x)as




Limits
) L’Hopital’s Rule

géx; oro —Jim L s

lim )

2) Derivative:
i f(x+h) f(x)

h—>0

< f'(x)

Continuity Theorems
(1) MVT (Mean Value Theorem) If f(x) is differentiable over the interval, [a, b], then

there exists a point ¢ on the interval such that the derivative at c is equal to the slope
of the secant line.
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