Math 175 Common Formula Sheet

Volume Formulas

Volume of a solid with cross section A(x)

V= ff A(x)dx

Volume by disk, revolved around x-axis

V= f [R(x)]?
Volume by washers, revolved around x-axis
V= f [R(x)]? — [r(x)]?dx

Volume by cylindrical shells, revolved about vertical line
b shell shell
V= n( _ ) ( . dx
J a radius/ \height

Pappus’s Theorem for Volumes (plane region revolved
once about a line in the plane)

V =2npA

Moments and Centers of Mass

Moment about the x-axis

= [ ydm
Moment about the y-axis
= [ Xdm
Mass
M = [dm

Center of mass bounded by curves with constant
density

= —f Sx[f (x) — g(x)]dx

y == [72[(f ()2 = (g(x))?]dx

Arc Length

Length of the curve given by y = f(x), fromatob
— 2
L=[ J1+[f'(x)]%dx

Length of curve defined parametrically

b= [ e + [

Work

Work done by a variable force F(x), along x-axis

W = ff F(x)dx

Surface Area
Area of a surface, revolved around x-axis

S = [ 2nf )1+ [F (I dx

Pappus’s Theorem for Surface Areas (plane region

revolved once about a line in the plane)

S = 2nplL

Techniques of integration

Integration by parts
[udv =uv— [vdu

Trigonometric Substitution

for a?—x? use x = asinf
for+a?+x? use x = atan6
for x?—a? use x = asech




Integration Formulas
(Constants of integration have been omitted)

xn+1
n —_ —
jx dx—n_l_1 for n+ -1

1
j—dx = In|x|
X

j e*dx = e”*

ax
x — —
ja dx (@) for n+ -1

fsinx dx = —cosx

j cosx dx = sinx
sec?x dx = tanx
csc?x dx = —cotx
secx tanx dx = secx

cscx cotx dx = —cscx

secx dx = In|secx + tanx|

—_— e — Y— —

j cscx dx = In|cscx — cotx|
j tanx dx = In|secx]|

jcotx dx = In|sinx|

Approximating Integrals

Trapezoidal Rule

| feodx ~

b—a
2n

[f (x0) + 2f (x1) + -+ 4 2f (xn-1) + f (xn)]

Simpson’s Rule
b

[ reax =
a

b —
T o) + 4G + 2 (1) + 4f (x3) -
+ Zf(xn—z) + 4f(xn—1) + f(xn)]

Differential Equations

Separable differential equation
Given:

dy
—= = f()9()

We can separate and integrate
| L4 [ rea
_— = X X
g

First order linear differential equation
Given:

dy p B
—+ Py = Q)

The solution is

1
V=i ] P()Q(O)dx

where

v(x) — efP(x)dx




Polar Coordinate Calculus Series

Derivative The ratio test
If:
dy  f'(8)sin® + f(0) cos 6
dx "(8) cos(B) — f(B) sinO ) An+1
4 ©®)=1 lim |— =L <1
Area under curve nool
B Then the series is absolutely convergent
— 1 2
A= j E[f(e)] a9 The root test
a
If:

Arc Length
lim V|a,| =L <1
n—oo

B
L= [ JF@F+ 17 @F s

a Then the series is absolutely convergent

Common Series

Function Series Interval of convergence
i Yo X" =14+x+x*+x3 4 (—-1,1)
x o X" _ x . x?  x3
e Zn=0§—1+i+g+§+'“ (—00,00)
. o x2n+1 x3 x5 x7
smx oD GE T TR T (=00, )
. xZn x2 x4— x6
R i RN Gt
n 2 3 4
In (1+ x) DI GO ) Lk A G S AR (-1,1]
n 2 3 4
_ o x2n+1 x3 xS x7
tan~! x Trco(-D)" = x =+ Tt [—1,1]
m(m-1)x?

(1+x)™ din=1 (T:) xk=1+mx+ + o (-1,1)
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