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: (z1,y1) to (%2,y2): \/(z1 — 22)2 + (y1 — y2)2. Circle, center (a,b), rad. r: (z —a)? + (y — b)? =12

s : . . : __ opp __ adj __ opp __ sin @ _ 1 _ 1 _ 1
Trig: In a right triangle: sin 6 = hgp CO8 0= hyp AN 0= odi = cos @ ctnf = —— sec 0 = 5 cscl = .

z |0|n/6| m/4 | x/3 |7/2|n|3n/2|2r =z |0| n/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 = secz, sin(2z) = 2 sin z cos z, cos(2z) = cos?z — sin’z.
Addition: sin(zty) =sinz cos y+cos z siny cos(zty) =cos z cos y Fsinz siny 7w~ 3.1416.

Exponentials and logarithms: a,b,t,u,y > 0, r,v,w, x any real numbers: a’*t¥ =a%a%, a"* = (a¥)Y,
a”¥=1/a, a®=1, (ab)’ =a"b’, log,(t)=In(t)/In(a). e =1y isequivalentto z=1Iny, €Y=y,
In(e”) =z. In(tu) =In(¢) + In(u), In(u")=rIn(u), In(l/u)=—In(u), In(l)=0, e=~2.718.

Squeeze Theorem: If f(z) < g(z) < h(z) near z = a and lim, ,,, f(z) = limy_, 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) = lim flath) - f(];), f'(a) = lim M.
h—0 h zda T —a
f(z) f'(z) f(z) f'(z) f(z) f'(z) f(z) f'(z)
¢, const. 0 a® (In a)a”® tan z sec’z sin™*(x) 1/v/1—x2
z" ro’ 1 log,(z) | 1/(In(a) - z) sec z | sec ztan z tan=!(z) 1/(z?+1)
e’ e’ sin z cos ctnz —csc’x seci(z) | 1/(zV22—1)
In z 1/ cos T —sin z cscr —cscxctnz cos™1(x) —1/v/1 — 22
Rules of Differentiation: - (cu) = c%%, c a cdonst., or (cf)’(:c)dz cf'(z). L(u+v)=2 42 o
(f +9)(z) = f'(z) + ¢'(x). Product Rule: 7z (w) =ug +og, or (f9)'(z) = f(z)g'(x) + f'(z)g(=).
. d (u Ve — Uy
Quotient Rule: — (=) = ~EZ——& or (f/g)(z) = (9(2)f'(2) — f(2)g'(@))/ (9()?).
Chain Rule: If y = f(u) and u = g(x), then Z—Z = g—gg—g, or (fog)'(z) = f'(g9(x))g'(z). Replacing x by u and
multiplying by Z—Z, the chain rule applies to all above formulas. Some examples are: %(u’”) = rur_lj—:,
A(ev)=evde L(ny)=21du 4 (gip y) =cos udt, L(cos u) = —sin u2, L (tan u) = sec?u L.

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 — gt?>/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.

Linear or Tangent Line Approximation (or Linearization) of f(z) at z = a is L(z) = f(a) + f'(a)(z — a).

Newton’s Method to approximate a solution r of f(z) = 0. Choose a point z, close to r. Calculate the terms

Zg,Z1,T2,Z3,... of the sequence defined recursively by z,+1 = x, — Jﬁc,((fc’;)).

Rolle’s Theorem: Suppose f is a function that is continuous on the closed interval [a,b] and differentiable on
the open interval (a,b). If f(a) = f(b) =0, then f'(c) = 0 for some ¢ in (a,b).

Mean Value Theorem: Suppose f is a function that is continuous on the closed interval [a, b] and differentiable
on the open interval (a,b). Then there is a point ¢ in (a,b) such that f(b) — f(a) = f'(c)(b — a).

First Derivative Test: Suppose that f is a differentiable function and f(c) = 0. (a) If f’ changes sign from +
to — at z = ¢, a local maximum occurs at z = ¢. (b) If f’ changes sign from — to + at z = ¢, a local minimum
occurs. (c) If f/ does not change sign at x = ¢, neither a local maximum or minimum occurs at z = c.

Second Derivative Test: Suppose that f is a twice differentiable function and f(c) = 0. (a) If f”(¢) > 0, a local
minimum occurs at z = c. (b) If f”(¢) < 0, a local maximum occurs. (c) If f”(c) = 0, the test fails.
:*: /
L Hopital’s Rule: Tf Tim 2% = 0 0r £ then tim &) L@
e—a g(z) 0 Zoo z—a g(z) z—a g'(z)
Integration or anti-differentiation: [ f(z)dz = F(z) + C means that F'(z) = f(z). Formulas can be found by
reversing the differentiation formulas: [2"dz =21 /(r+ 1)+ C,ifr # -1 and [z 'dz=In|z|+C.

. Here @ may be a finite number or +oc.




