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. Log and Exp. In(z) = [F 4 e” is the inverse of In(x)

. Inverse trig.

L) = gl Ao 0= gy At = e J = Tal(2)
Hyperbolic trig. '

cosh(z) = €4 sinh(z) = €= tanh(z) = S0 cosh?(z) — sinh?(z) = 1
Trig Addition, Half Angle.

cos(A £ B) = cos(A) cos(B) F sin(A) sin(B)

cos(2A) = cos?(A) — sin?(A) cos(2A4) = 2cos?(A4) — 1 cos(24) = 1 — 2sin?(A)

sin?(x) = (1 — cos(27))/2 cos?(z) = (1 4 cos(2z))/2

sin(A + B) = sin(A) cos(B) + cos(A) sin(B) sin(2x) = 2sin(z) cos(x).

. Integration by Parts.

Judv = w — [vdu
Trig Substitutions.

For va? — 2 use x = asin(d) For v/a? 4+ z? use = atan(f) For vz2 — a? use x = asec(f)

Some integrals.

/tan(x) dr = In|sec(z)|+C /sec(a:) dx = In|sec(z) + tan(z)| + C

Geometric Series.
S0 ar™ ! converges when |r| < 1; it converges to the sum % when [r| < 1.

Test for Divergence.
If >°7°, @, converges, then lim,,_,., a, = 0.

Integral Test.
For f(x) continuous on [1,00), positive and decreasing to 0, the series >°° | f(n) converges if and
only if the improper integral [ f(x)dx converges.

Comparison Tests.

Direct comparison test: compares series of positive terms, term-by-term.
Limit comparison test: compares series of positive terms Y2 ; a,, and > 77, b, when lim, . %> = L

a finite limit not equal to 0.

an
bn

Root Test.
Let lim,,_, |an|1/” = L. If L <1 then } )7, a, is absolutely convergent, and if L > 1 then it is
divergent.

Ratio Test.
Let lim, o % = L. If L <1 then > 77, a, is absolutely convergent, and if L > 1 then it is
divergent.

Alternating Series Test.
If a,, are positive, decreasing to 0, then 32, (—1)""'a, is convergent. Moreover, the nth partial sum
is within a,, 11 of the sum of the whole series.
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Power series.

Ratio test is useful for computing the radius of convergence of a power series >°° ¢, (z — a)™.

Taylor and Maclaurin Series.
Taylor series for f(x) centered about a is given by

Zf(n (- a)"

Maclaurin series for f(x) is the Taylor series for f(z) centered about 0.

Remainder Estimate.
Taylor’s inequality states that if |f"*V(z)| < M on the interval [a — d, a + d], then

M|ZE | (n+1)

1)~ Tie)| < =E1

on the interval [a — d,a + d|. Here T,,(x) is the degree n Taylor polynomial approzimation to f(x).

Parametric curves.

Arc length = J° \/(q:’(t))2 + (y'(t))%dt Slope % = %
Polar curves. x =rcosf y =rsinf 22 +y? =r? tanf = y/x
Arc length = [°/r2 + (4)2 do Polar area = J° % o
Dot product of vectors.
(u1,ug) - (V1,v2) = wv1 + Ugvy (U1, ug,uz) - (V1,v2,v3) = V1 + Ul + U3V3
u-v = |ul|v|cosb Compy(v) = ar Proju(v) = o

Cross product of 3-dimensional vectors.

i j k
.| Uz U3 us Uy U1
(U, ug, uz) X (v1,v9,v3) = | ur uz uz | = i + k
V2 U3 Us U1 U1
U1 U2 U3
lu x v| = |u||v|sinf gives the area of a parallelogram with edges u and v.

u X v is perpendicular to u and to v.
Triple product. Gives signed volume of parallelepiped with sides u, v and w.

Uy U2 U3
u-(vxw) = | v vy us
wp W2 wWs

U2
(%




