Formulae for Calculus 152 p. 1

Numbers (Rough estimates.)

T3 ex~27 V2x14 V3x17
In2~.7 Inl0=2.3
n! =~ (n/e)™ (roughly)

Trigonometry

tan®?z + 1 = sec? z

9 1+ cos2z
cos“ T = ———

2
. 9 1—cos2zx
sin*z = ———

sin2x = 2sinx cos
cos 2z = cos? x — sin?
sin(7/3) = v/3/2
sin(m/4) = v2/2
sin(m/6) = v/1/2

Differentiation

fw)' = f'(u) -

di secr =secxrtanx
di Sscx = —cscxcotx
di tanx = sec? x
di otx = —csc?x
d 1
SF-arcsine = ——
dx R /1 _ xz
d
—— arctanx =
dx 1+ x12
arcsecx =
dx |x|\/a:2 -1
a® = e* Ina
Also used for antidifferentiation.
d .
Parametric: & Q
dx &

Integration

/udV:uv—/vdu

/secat dx = Inzx|secx + tanz| + C

/csca: dx = —1Inz|cscz + cotz| + C

1 1
/de—a&fCt&ﬂ( )+C

/ a2—1— p dx = arcsin ( ) +C

Forms: Va2 — 22, Va2 + a2, V22 — a2

Trig substitutions involving sin, tan, sec.

Numerical Integration

Midpoint rule: sample function at midpoints.
Trapezoidal rule
(average left and right endpoint rules):
coefficients [1,2,2,...,2,2,1]; and /2.
Simpson’s rule
(interpolate parabolic segments, n even):
coefficients [1,4,2,4,...,4,2,4,1]; and /3.
Error estimates:
K2 (b — CL)3
Er< ——~
T=""12p2
Kg(b - a)3
By < — _~
M= op2
K4(b — CL)5
< 22\
5= 18004



Formulae for Calculus 152 p. 2

Geometry Series: convergence, and values

Area: A= [dA Geometric:
dA = hdx (vertical) or wdy (horizontal) % =l14+ax+a?+2°+... for |z| < 1.
or %T2d9 (polar) Necessary for convergence: nlinéo a, = 0.

Volume: V = [dV

Test lied for absolut :
dV = Adx (vertical) or Ady (horizontal) CRLs appHec fof absolite conversence

ds = \/dx* + dy* = /1 + (y')%dx
Surface area: S = [dS

Surface of revolution: dS = 2rrds Test applied for conditional convergence:

1. Standard series a, = 1/n”, p > 1; tri
or dV = 2nrhdx (cylindrical shells) ancar seres /n p OF BEOTIEMHE
. . 2. Comparison and limit comparison.
Solids of revolution:
3. Ratio
A =qr? (disc) or wr « —wr? (annulus) '
m 4. Root
Arc length: s = [ ds
5. Integral
6.

Telescoping (rare)

Alternating, |a,| decreases monotonically to 0.

Differential equations

Series: error estimates
y" = dy/dx (Leibniz notation)

Separate if possible When the alternating series test applies:
Use initial conditions, if known |s — sn| < lant1].

y' = ky corresponds to y = Cekt.
Taylor series

(@)
Compound interest T.f(z) = Z?io ! Z,(x)

Population, Radioactivity

Applications:

(z —a)’

Standard examples:

: )
Cooling (Newton’s Law) e*, sinx, cosx: from Taylor’s rule; x arbitrary

Orthogonal trajectories: arctan z, In(1 + )

/ o /

replace the slope 3/ by —1/". gotten by integrating geometric series; |x| < 1
1

Expand 522 or Tz

Polar coordinates as a geometric series; then integrate.

r=y/x*+y*> 0=arctany/z Newton’s Binomial Formula:
T = 7 CoS dy/gije rsin (1+a)k = Z <k>xn
— n
dy/dx = 309 n=0
K\ k(k—1)-... (k—(n—1)
Sequences n) n!

Some limits: Interval of convergence:

lim nl/" =1 absolute convergence within the interval,
n—oo . .

lim (1+1/n)" =e divergence outside, and

n—oo

unclear behavior at endpoints.



