Table of Integrals

nt1 1 . o
1f utdz = j{ oy except for | df = -'—‘;zl'—‘l All the integrals 1 - 17 involve u=az + b
n+3 n+1 b1
2f ou" dz = iy — ey except for [EIE =2 - Mol and g = oyl

3f 55 = (5 ~2butInfu])  of G = S(u-2blnlu-%) 5/ %= = A(nul+ 2 - 2

of =il E=-drphl el =kl of =t Bl
2,2 2
10f Vudz = £u¥?  11foyude =B jof gt fy dp = HibeE Llabat V) 3/

14f z\/_f‘z _ 2]asza—2b[ﬁ 15f z’l — 2(3a2271—5't;bz+862)\/a
16fz\/— 7lnl%|(b>0) or \/z_—btan“l\/ﬁ%(b<0) 17f34-da:——£+2

z\/—
18/ (az+b)fcz+d) = bc—ad In |ch1§ 19/ (az+:)tz:z+d) be— ad( In|az + b| - ln ez + d|)
20[\/mdz=5\/mif—ln|x+\/ml 21f\/——;‘:=::;—;=ln|x+m|
22f@dx—m—aln(ﬂ) 23f@dz= z? — a? —asec”! Z

24/ \/2,% =3VzitalF %ln|z+\/:z:2iaz| 25[ YE£® dg = —@+ln|z+\/12:}:a2|
26/ Vil fal dz = 2(22? £ ?)VeT £ a? - L Inz + Vel £ o 271f s = TS

a z
4
28f(z* + ¢12)‘°’/2 dr = §(2:r:2 + 5a?)Vz? £+ a? + 3% In|z+ ml 29/ ———75(231:2)3 = 5FE— i’z__:iaﬁ
30f/ Vol -2t dz =5Vl - FP+ ein ' 31f S =ein'E 32f oty = ouA

33/ Yo=2t dr = va? — oF — aln [2HYe=2E| 341 52/a 27 dr = £(22% - a?)Va? — 22 + Lsin! 2
2__»2 — w3 — o -

35) e = YT sef VP do=-YemT _einlz gpf _di

38f z3 dz :_%,/ ) —sm i. 39f(a2—x2)3/2dz=§(5a -2z )\/a2—1:2+--81n f

g3—z2
z

—_1 a
=-2In

a’ 22
40f b+cslnaz = a\/i,—zz_ca tan~! [ b+c ta’n(z - a_zz_)] ’ b? > c? 41f 1+slnaz = _altan(% - _1.12_2)
42f s = 5k In [sibeingztvobleosas | p2 ¢ 2 43f =% = ltan(7 4 %2
44f s = a\/bi_c, tan~! [ 3< tan ] b > ¢? 45f H_cosu =Lltan%®
46f b+ccosaz = a\/c:—bz lnlctbcostzit@smazl, bz < 02 47f 1-cos az _%COt %g
48fsin"laz dz =z sin”?! az + %m 49 z"sin"laz dz = n+1 sin"! az — aad ——”,___;:g:g

z"t1 dg

50f tan"'az dz = z tan™! az — - In(1 + a?2z?) 51fz"tan"'az dz= s f 5o

n+1 tan laz —

52 e*%dr = £ 53[ ze?®dz = %;—(aa: -1) 54 z%e%* dz = ‘u &5 (a?z? — 2az +2) (b°* is es(inb)z)
55f zlnaz =In|Inaz| Not elementary: [ e=* dz, [e*Inz dz, lnz’ f‘z T, f’i';’ dz, f“—il‘;—”d:c




Exponentials and Logarithms

y=bteoz=logy y=e  —oz=Iny
e=lim(1+ 2)" =32 (4 =2.71828. .-
e =lim(1+ )" =3, f‘—',‘

lIny= Iydf In1=0 lne=1
Inzy=Inz+Iny lnz" =nlz

log, y = (log, b)(logy y) log, b =1/log,a

eTtY — TV BT = gZInd  ny _ y

Vectors and Determinants

A =aji+azj+ask
|A|2 = A - A = a? + a2 + a2 (length squared)
A B =a;b; +azby + azbs = |A||B|cosf
|A - B| < |A||B| (Schwarz inequality:|cos 6| < 1)
|A + B| < |A]| + |B| (triangle inequality)
|A x B| = |A||B||8in 6] (cross product)
i § k i(azbs — asbs)
AxB=|a; a2 a3 |= +j(ashby —aibs)
by by bs +k(a1bz — agzby)
Right hand rule ixj=k, jxk=i, kxi=]j
Parallelogram area = |a1b2 — azb;| = |Det|
Triangle area = 7|a;by — ash;| = 1|Det|

Box volume = [A - (B X C)| = |Determinant|

SI Units Symbols

length meter m
mass kilogram kg
time second s
current ampere A
frequency hertz Hz ~ 1/s
force newton N ~ kg-m/s?
pressure pascal Pa ~ N/m?
energy, work joule J ~ Nm
power watt W ~ J/s
charge coulomb C ~ As
temperature kelvin : K

Speed of light ¢ = 2.9979 x10% m/s
Gravity

Radius at Equator

G =6.6720 X 10711 Nm?/kg? Acceleration

Equations and Their Solutions

Yy =cy Yoe®

Y =cy+s Yoe + (e ~ 1)

y' = cy — by’ = d= S
y" = —\2%y cos At and sin At
my +dy +ky=0 e*1t and e*at or get1t
Yn+1 = QYn ayo

Ynt+1 =0Yn + 3 ayo + s“:_"ll

Matrices and Inverses

Az = combination of columns = b
Solutionz= A" if A~1A=1T
Least squares AT AZ = AT)

Az = Az () is an eigenvalue)

ER2 d —b
c d Tad=be | .

(AB)~' = B~'4"1,(AB)T = BT AT

[ -1 bxec
abec =45|cxa
axb
a; agz as
+ ajbaes + agbscy + asbicy
by b2 b3 |=
—arbsca — agbics — asbacy
c1 ¢2 C3
From To Multiply by
degrees radians .01745
calories joules 4.1868
BTU Joules 1055.1
foot-pounds Joules 1.3558
feet meters .3048
miles km 1.609
feet/sec km/hr 1.0973
pounds kg .45359
ounces kg .02835
gallons liters 3.785
horsepower watts 745.7

R = 6378 km = 3964 miles
= 9.8067 m/s? = 32.174 ft/s?



Sums and Infinite Series
1+z+~-+z"-1=%

1+ne+ 22202 4 on = (14 5)"
142+ - +n=inn+)n 2
124224 ... 40 =—L——M———--L"""’162""'1 z%

1+%+-~+-};Nlnn-—+oo(harmonic)

In2 (alternating)

-1 TH=% Th-g
2 =1+z+2%+ - (geometric: |z] < 1)

(1 T =1+ 224322+ = £ (11;)

_li1_ ...
1-141

1

5

1
1-3+

T4 =1-z+2® — - (geometric for —z)
ln(l“"‘”):z_%'*%s‘_' =1
sinz =z — 2°/6 + 25/120 — - - - (all z)
cosz=1-2%2/2+z%/24 — - (all z)

ef=1+z+% + - (e=1+1+L+ )
¢'* = cos z + 1 sin z (Euler’s formula)

2
1+ %5+

sinhz = %(Cz"e_x) = x+%?—+

coshz = 2(e®+e77)

1l

(cosf + 7 sinb)™ = cosnf + 1sin nf
f(=) = 1(0) + £(0)z + £ (0) 5 + -+ (Taylor)
f(:t, y) =f+zfe+yfy+ Z_:f::a: +zyfoy +

Polar and Spherical

z=rcosf and y =rsinf
r=+/22 4 y? and tanf = y/z
z+1iy=r{cosf +1¢ sinf) = re
Area [1r?d6 Length [ /r2 + r2df
z=psindcosl,y = psingsinf, z= pcos¢
Area dA=dzdy=rdrdf=Jdudv
Volume r dr df dz = p?sin ¢ dp d¢ df

Stretching factor J = g—((%% =

10

Zu Ty

Yu Yo

Area - Volume - Length - Mass - Moment

Circle 7r>  Ellipse mab  Wedge of circle r26/2
Cylinder side 2nrh Volume 7r2h Shell dV = 2xrh dr
Sphere surface 472 Volume %m‘a Shell dV = 47r2dr
Cone or pyramid Volume % (base area) (height)

Length of curve [ds = [+/1+ (dy/dz)? dz

Area between curves [(v(z) — w(z))dz

Surface area of revolution [ 277 ds(r =z or r = y)
Volume of revolution: Slices f my?dz  Shells [ 27zh dz

Area of surface 2(z,y) : [ [1/1+ 22 + 22 dz dy

Mass M = [[pdA Moment My = [ [ pz dA
T=My/M,y=M,/M Moment of Inertia I, = [ [ pz2dA

Work W = [° F(z)dz = V(b) — V(a) Force F = dV/dz
Partial Derivatives of z = f(z,y)

Tangent plane z — zp = (g—é)(x ~ zo) + (ﬂ)(y - o)
Approximation Az & (%)Az + ( T)Ay

Normal N = (fs, fy,~1) or (F, Fy, F,)

Gradient Vf = %Ei + %j

Directional derivative: Duf =Vf -u= fou; + fyuz

dz _ dfdz |, 3f dy
Chain rule: G = 525 + 3y dt

Vector field F(z,y,2) =Mi+ Nj+ Pk
Work fF-dR Flufody—Ndz

Divergence of F =V - F = + aN + a_P'
i j X

Curlof F=VxF=|3/8z 8/3y 8/dz
M N P

Conservative F = V f = gradient of f if curl F = O
Green’s Theorem § M dz + N dy = [ [(ZX - %‘1—) dz dy
Divergence Theorem [[F-ndS = [ {divF dV
Stokes’ Theorem §F -dR = [ [ (curl F) -n dS

An additional table of integrals is included just after the index.
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