Formula Sheet-ExamlII Math 261

® Algebraic formualae:

P
Rational exponents: x? =4%/x" = (K/;)”
(Difference between two cubes) Xy =(xt y)(x2 Fxy+ yz)

Rationalizing denominator/numerator makes use of the “trick of 1”’: For example, for any
functions u(x), v(x), r(x) :

Julx) £ v(x) _ WH@,[WN@] =...(etc.)
r(x) V(X) Wﬂ/@

Pythagorean Formula:

¢t =a’ +b*

®  Absolute value function: for any function u(x):

() = ux) all_x:u(x)ZO
HE —u(x) 0therwise(all_x:u(x)<0

e  Definition of Derivative

Fle+a0)-1(e) _

’, =i ’ AN ACY)
f (C) 1mAx~>0 Ax x—c x—c

® Derivative Formulae:

Const. times a function rule & addition/subtraction rule:

(of ()£ bgle)) = a5 5 = o ()b ()

a4

dx
Power Rule (Note: ¢ is any rational number, i.e. ¢ ="/, )
)
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2yt =gyl
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Product Rule

(e = [df]g(x>+ f(x{"g] = £+ Fe )

dx dx dx
Quotient Rule

i{f (X)j _ () ()= fx)g(x)
dx{ g(x) (g(x)r

Chain Rule

d i\ df d
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e INTEGRATION (DEFINITE AND INDEFINITE)

e Defn.: Given a continuous function f{x) , its antiderivative is a function F(x) such that

LF()= F )= 1)

Notel: The antiderivative for a function f{x) gets the notation: F (x ) = .[f(x)dx

And is denoted (for reasons we’ll see shortly) as an indefinite integral.

1) [0-ax=c
2)) .“af (x)+ bg(x)]dx = a.[ fx)dx + b.[ g(x)dx
3)Iﬂ¢w:é+n+c

The Fundamental Theorem of Calculus states is:

[ (e = timy_, > 7le e = FB),~ Fla). wheres L F(x)= 7(2). ic. F is the

dx

antiderivative or indefinite integral of f.

b
Note 3: It’s often convenient to adopt the shorthand notation: F' (xl =F(b)—-F(a)

a

%j £kt = %[F(x)— F(a)]= F'(x) = f(x)

a

Area between curves : (for region where g > f)
b
A= [lglx)-r(@)lax

Area between curves : (for region where ¢ (y)is to the right of f 6))



A= T[g‘l(y)— £ )y

b
Shells: (revolving around y-axis) V = 27zj x[g (x)-f (x)]dx (for region where g > f)

Y2
Washers: (revolving around y-axis) V =7 .[ [( g -7\ y))Z]dy (for region where g
Y1

" (y) is to the right of £’ (y))

Recall Formulae (A) — (L)
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