Differentiation Rules

Note: k represents a constant and di[ f (x)]= f'(x) > the derivative
X

Constant Rule

d
— [K1=0

Constant Multiple Rule

d
— [kx] =k
L

Sum and Difference Rule

&[f(x)ig(x)]= F'0)+9'(x)

Power Rule
4 x]-nx

Product Rule

SHM-900]= 0900+ F(¥)-9'00)

Quotient Rule

1[f(x>}: F'(x)-9(x) - f(x)-g'(¥)
dx| g(x) [g(x)]2

Chain Rule

%[f(g(x))k f'(9(x))-9'(x)

Exponential Rules

d X X
&[ejze
d X7 _ X
< [k]=(Ink)-k

Logarithmic Rules
d 1

—[Inx]==

dx X

1

x-Ink

d
&[Iogk X]=

Trig Function Rules

d .
—[sm x] = COS X
dx

d .
—[cos x]=—sinx
dx

i[tan X] =sec? x
dx

%[csc X]=—cscx-cot x

i[sec x]=secx-tan x
dx

i[cot X]=—csc® x
dx

Inverse Trig Function Rules

d )
d—[arcsm X]=

X 1—x?
d -1
—[arccos x| =
dx 1—x?
%[arctan X]= 1+1x2

Integration Rules on Reverse 2>
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Integration Rules

Note: a, b, C and k represent constants, I f (x)dx = F (x) = the antiderivative

And The Fundamental Theorem of Calculus: j: f(x)dx =F (b)-F(a)

General Rules Trigonometric Rules
kf(x)dx:k.[f(x)dx sinx dx = —cosx+C
.f(x)ig(x)dx:If(x)dxijg(x)dx [cosx dx =sinx+C
Power Rules [ tan x dx = ~Injcos x|+ C
dx =x+C )
[ cot x dx = Injsinx|+C
. Xn+1 J
x"dx = +C
J n+1

secx dx = In|secx +tan x| +C

Inverse Rule

IldX=ln|x|+C .cscxdx:—ln|cscx+cotx|+C
X 1
. B
Exponential Rules Jsectx dx=tanx+C
Iexdx —eX+C .
csc? x dx = —cotx +C
kX
j k*dx = —+C )
Ink dx = arcsin—+C
a - x? a
Logarithmic Rules

jlnx dx = x-(In|x|-1)+C

1 1 X
I > dx = —arctan—+C
a“+x a a

X
J'Iogk X dx:m~(ln|x|—1)+c

U-Substitution (Reverse Chain Rule)
j f[u()]-u'(x) d % F[u(x)]

Integration by Parts

ju(x) V(X)) dx =u(x)-v(x) —Iv(x)u’(x)dx

Iu dv=u-v- I v-du Differentiation Rules on Reverse >
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