SELECTED CALCULUS EQUATIONS

Partial fractions
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Linearization

To approximate f(x) near f(a): L(a) = f(a) + f'(a)(x — @)

Integrating by parts

fudv=uv—fvdu

bx

For: x®e?™, x®*sinbx, x*cosbx, —» x* =u therest =dv

For: x%In (bx), x®*sin~1bx, x*cos™ ! bx, x*tan~! bx, x*cot 1 bx —» x®dx = dv therest =u

For: e"*sinbx, e cosbx — e™ =u or e™dx =dv
Trigonometric substitutions
1 1
x = asind f\/az —x2 dx = jaz cos?9dJ = a? <219 +Zsin219) +C
1 1
x=atan?d f\/az +x2 dx = faz sec3 9 dV9 = a? <—Esec0tan19 +Eln|sec0 + tanﬂl) +C

Va2 — a?

X

K3

x =asecd f x = fatan20d0=a(tanﬂ—0)+c

Center of gravity

b b b
fz%} xf (x)dx 7=%f %[f(x)]zdx A=jf(x)dx

Power series
F©atx, = if ") e — gy = Flato) + /o) e — o) + T (o gy + L s g L
5
fuuufo=§é£§9x"=fm)+fanx+f;Px2+£§§hs+m+fZPxn+m
5
Binomial theorem:
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Common Maclaurin series:
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Remainder:

Ix - X n+1

M
IR < ey

Geometric series

Alternating harmonic series

o (—1)"+1 11 1
Z—:l——+§—z+---=ln2

n 2
n=1
Binomial series
—mm—1)-m-k+1
A+x)"=1+ ( ) kl( )xk x| <1
k=1 '
Convergence

n—oo

If ima,=0>= Z a, converges
1

e [oe]

Zan converges < f f(x)dx converges
1

1

Fundamental theorem of calculus

u(x)
gx) = fdt g'(x) = fwu’
a
Limits
. sinx . 1—cosx
lim =1 lim——— =
x-0 X x-0 X
sinx cosx
im =0 lim =0
xo0o X x—-o X

Areas and length of curves

Rectangular:

b b
=f fdx L f 1+ f'(x)?dx

Parametric:

= fttzg(t) f(D)dt ftz Z}tl) dat

1

Polar:

A=fﬁ1r2dt9 r=fd) L= j T2+(dr> dy
L2 o

Special Products

(a+ b)? = a? +2ab + b?

(a — b)? = a? —2ab + b?

a?—b%=(a+b)a—-Db)

a? + b? = (a + bi)(a — bi)

a® + b® = (a + b)(a® — ab + b?)

a® — b® = (a— b)(a® + ab + b?)

a* + b* = (a? + vV2ab + b?)(a? — V2ab + b?)

a* - b* = (a? + b?)(a+ b)(a—b)

Exponential

Newton law of cooling: T(t) = T+ (T; — Ts)e *t

M
Logistic growth: y = 1T ceiMit upper limit: M

1AL A
Half life: A=A, (E) t = HL - logy (A—)
2 o

Newton’s method

f(xn)

Xnt+1 = Xn _f’(x )
n

Summation

S nn+1)
D k=
k=

i j2 2+ DE2n+ 1)
k=

6

n n
k-1 1-r7 ; :
ar =a - r+0,1 geometric series
k=1

(oo}
k_l a . . . . .
ar*" =1 |r| <1 infinite geometric series
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Vectors
UoV = UV, + UV, + UV, dotproduct

Uov
uov = ||lullllvlcosd9 cos9=———
[l [l

vob

vob
roj,v =—="'b scalar proj = ——
ProIsY = pI2 PrO = b

W = ||F||||D||cos9 = Fo D W:work F: force D:displemt
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