Lines: If (z1,y1), (%2,y2) lie on a line L, the slope of L is m = £=2 and the equation is y — y; = m(z — z1).

Distance from (z1,y1) to (z2,y2): \/(z1 — 22)2 + (y1 — y2)2.
Circle, center (a,b), radius r: (z —a)? + (y — b)%2 = r2.
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L : . . : __ opp __ adj __opp __ sin 6 _ 1 _ 1 _
Trig: In a right triangle: sin @ = /22 cos 8 = -2 tan 0 = = oo Ctnf = —— sec 0 = —— cscl = 4.

hyp hyp adj cos 6
z |0|n/6| m/4 | 7/3 |7/2|n|3n/2|2r & |0| /6 | w/4 |7/3|7/2| 7 |37/2|27 sin(z + 27) = sin(z)

sin z[0]1/2[1/v2[v3/2] 1 [0] =1 | 0 cos z[1]v3/2]1/v2]1/2] 0 |-1] 0 |1 cos(z+ 2m) = cos(z)
Identities: sin’z + cos?z = 1, 1 + tan’®z = sec’z.

Double Angle: sin(2z) =2 sin z cos z, cos(2z) = cos?z — sin’z.

Addition: sin(zty) =sin x cos y £ cos £ siny cos(zty) =cos x cos y Fsin z siny 7 = 3.1416.
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Exponentials and logarithms: a,b,t,u,y > 0, r,v,w,x any real numbers: a’t* =qg%a®, a"¥ = (a¥)¥
elny

a”¥=1/a*, a®=1, (ab)’ =a’d”, log,(t) =In(t)/In(a). e® =1y isequivalentto z =Iny, €Y =y,
In(e®) =z. In(tu) =In(t) +In(u), In(v")=rIn(u), In(l/u)=—In(u), In(l)=0, e=2.718.

Squeeze Theorem: If f(z) < g(z) < h(x) near z = a and lim,,, f(z) = lim,_,, h(z) = L, then lim,_,, g(z) = L.

Intermediate Value Theorem: If f is continuous on [a,b] and N is any number between f(a) and f(b), there is
a number ¢ in [a, b], such that f(c) = N.
Corollary: If f changes sign from a to b, then f(c) = 0 with ¢ between a and b.

Definition of the Derivative:  f'(z) = %1_% flot hi)z — f(:v); f'(a) = zgl_I)I(ll w.
/(=) f'(z) /(=) /(=) /(=) f'(z) f(z) /(=)
¢, const. 0 a® (In a)a® tan z sec’z sin~!(z) 1/V/1 — 22
z" re ! log,(z) | 1/(In(a) - z) sec z | sec ztan z tan~1(x) 1/(z?+1)
e’ e’ sin x cOS T ctnzx —csc’x sec”(z) | 1/(zvVx2 —1)
Inz 1/z cos T —sin z cscT —cscxctnx cos ™1 (x) —1/v1 — 22
Rules of Differentiation: & (cu) = c%%, ¢ a const., or (cf)'(z) = cf'(z).
(utv) =3+ 2 or (f +9)(z) = f'(2) +¢'(2).
Product Rule: %(uv) = uj—;d—i— v‘;—;éor (f9) (z) = f(x)d'(z) + f'(z)g(x).
Quotient Rule: = (1) = 0= or (£/)(2) = (g(0)f'(a) — £(2)g'(2))/(9(x)?)-

Chain Rule: If y = f(u) and u = g(x), then Z—Z = %%’ or (fog)'(z) = f'(g9(z))g'(z). Replacing z by u and
multiplying by 3—;‘, the chain rule applies to all formulas in the list above. The most common examples are:

%(ur) = Tu’"_lg—; %(e“) = 6“3—;‘ %(ln u) = %Z—g
4 (sin u) = cos ut 4 (cos u) = —sin u% 4 (tan u) = sec?ud®

Bodies in Free Fall. The distance above ground level of a body in free fall in the earth’s atmosphere is
s(t) = so + vot — gt2/2, where s is the position at time ¢ = 0, vy is the velocity at time ¢t = 0, and g is the
acceleration due to gravity with g = 32ft/ s® or g =9.8m/ s2.



