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1 Calculus Identities
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1.2 Integrals
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2 Trigonometry

2.1 Substitutions
Form Substitution
va? —u? w=a- sinf
vaz+u?2 u=a- tanb

u2 —a? wu=a-sech
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2.2 Identities

2.2.1 Pythagorean

2

sinx +cos?z =1

1+ tan?z = sec’ z

14 cot’?z = csc®x

2.2.2 Cofunction
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2.2.3 Sum and Difference
sinu £ v = sinwu cos v &£ cos u sin v

cosu v = cosucosv F sinusinv

tanu + tanwv
tanutv=—"-——
1 Ftanutanv

2.2.4 Double-Angle

sin 2u = 2sinu cosu
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2.2.5 Product to Sum
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sinusiny = o [cosu — v — cosu + v]
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2.2.6 Power Reducing
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3 Methods

3.1 Taking Integrals
3.1.1 Improper Integrals

/_ f(z)dx :/_ f(:c)dx—i—/ f(z)dx = ﬁlln;o ; f(m)dx—i—ah_)rréo/ f(z)dx

(3.1)

If limit exists, the integral converges. There may be infinite discontinuity:
1 da.

0 Zix=0,00

3.1.2 Euler’s Method
yl = F($7 Z/): Z0, Yo (32)
Yn = Yn—1 + hF(-rn—la yn—l) (33)

3.1.3 Logistic Differential Equations

dy Yy . dy dy
=k (1 — —) ; 0, LT; 0, L 34
it 7)ig >0y <Ly <0y<L] (3.4)
L L = carrying capacity, k = constant, b ! (3.5)
= : L, = carryin, 1 = constan = - .
Y= T peke ying capacity, b=

2 asymptotes: Maximum and 0

3.1.4 First-order Linear Differential Equations

Yt Py = Q) (3.6)
y= W /Q(x)ef Pl@de 4 o (3.7)

3.1.5 Bernoulli Equation
y' + P(z)y = Q(z)y" (3.8)

ylfnef(lfn)P(ac)dm — /(1 _ n)Q(m)ef(lfn)P(m)dmdx +C (39)

3.2 Functions
3.2.1 Homogeneous Function
fltz, ty) = t" f(x, y)Homogeneous function of degree nChange of variables:y = vx; dy = vdax+x dv
(3.10)
3.2.2 Exponential Growth and Decay
y = Ce*; C' = initial value of y, k = proportionality constant (3.11)
If £ > 0, it is growth. If k£ < 0, it is decay.



4 Conics
4.1 Circle

(x—h)*+(y—k)* =12 (4.1)

4.2 Parabola

If the open side of the parabola is along the vertical axis:

( —h)* = 4p(y — k) (42)
If the open side of the parabola is along the horizontal axis:
(y —k)* = 4dp(z — h) (4.3)

4.3 Ellipse
(x—h)?  (y—Fk?> _

2 T ! (4.4)
A =a* -0 (4.5)
e= 2 (4.6)

As e approaches 1, the elipse becomes a circle

4.4 Hyperbola

Horizontal Transverse Axis

e = =1 (4.7)
Vertical Transverse Axis
(y—Fk)? (z—h)?
pe = =1 (4.8)
A =a+? (4.9)
e=S>1 (4.10)
a
Asymptotes
b
y=k+—(x—h) (4.11)
a
5 Parametrics
5.1 Derivative
dy %
29 _ dt 5.1)
dx (
dz o



5.2 Arclength

b dr\? dy 2
s— | W) ()
5.3 Surface Area

Convert
x = f(t)
y=g(t)

About x-axis .
A=2n [ g0V + g P
About y-axis

b
A=2w/(ﬂﬂ¢ﬂUP+d@Vﬁ

6 Polar
6.1 Definitions

xr =17rcost

y =rsinf

22 42 =1
tanf = ¥
x
6.2 Distance
d= T% =+ T‘g — 27‘1T2 COS (91 — 02)

6.3 Arclength

B dr\ 2
_ 2 -
s—/a ré 4 <d9> df
6.4 Surface Area

About polar axis
B
A= 27r/ rsinf+/r2 + (r')2df
About line § = §

B
A= 277/ rcos /12 + (r')2do

6.5 Area

(5.2)

(6.4)

(6.8)



6.6 Conic Section

e= eccentricity and d = distance from pole to directrix

ed
"= TTesnd (6.9)
ed
" T T Eecosh (6.10)
7 Solids and Surfaces
7.1 Disk Method
b
V= 7r/ R(x)%*dx (7.1)
7.2 Washer Method
b
V= 77/ R(z)? — r(x)%dx (7.2)
7.3 Shell Method
b
V= 277/ P(z)h(z)dzx (7.3)
7.4 Arc Length
b
s = / V1+ f(x)2de (7.4)
7.5 Surface Area
b
A=2n / r(a)/1+ (2 2de (7.5)



