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Laplace Transforms

Differentiation and integration rules
%(u-v) = u'v+ uv’

d g) _ wv—uv’
dr \v v2

L (f(9) = f'(9)d (x)
f f(g)g'(x)dr = f f(u)du

fu@dz—uv—fvd—“da

Trigonometry

7 radians equals 180°, 1° equals 155 radians
tan 8 = E;’:g, cot O = zﬁfg

secl = L csch = L

sin?6 + cos?60 =1, 1 + tan? 0 = sec? 6

sin(z + y) = sinx cosy & cos x sin y

cos(x = y) = cosxcosy Fsinzsiny

tanzttany
1Ftanz tany

tan(z + y) =
sin 2x = 2sinx cos x

cos2x = cos?x —sin?x = 2cos?z — 1
=1-—2sin’z

cos?x = 1(1+ cos2z) , sin’x = 1(1 — cos 2x)

Vectors

/$2+y2+22

|al|b| cos @

Length: |zi+ yj + zk| =
a-b= Cllbl + a2b2 —+ CL3b3 =

axb= (a2b3 — agbg)i -+ (a3b1 — albg)j
+((11b2 — (Lgbl)k
Line through point (zg, yo, 20) parallel to (a, b, c):
(I7 Y, Z) = (x07 Yo, ZO) + t(av b? C)
Plane with normal (a,b,c) is: ax + by + cz =d

a-bxc=b-cxa=c-raxb=axb-c

Hyperbolic

1

sinhz = £(e” —e™®), cosha = $(e” +e77)

tanh @ = Sbz = coth g = coshz
coshz? sinh x
cschr = =1~ sechz = —1—
sinh z’ cosh x

cosh? z — sinh? z = 1, tanh? z + sech®z = 1
sinh(z £ y) = sinh z cosh y + cosh x sinh y

cosh(x 4+ y) = cosh « cosh y & sinh x sinh y

tanh zttanh y

taIlh(.’L’ + y) = 1+tanh z tanhy

sinh 2z = 2sinh x cosh x
cosh 22 = cosh? z + sinh? 2 = 2cosh?z — 1

=2sinh?z + 1
cosh z + sinh & = e**

ax(bxc)=(a-c)b—(a-b)c
Multivariable calculus
Gradient: Vf = dfl + df dfk

dF1 4 sz 4 ng

Divergence: V - F =

Curl: V x F = (361;3 — 381*;2) i+ (% _ BFs)J
OF OF,
+(T;_ 6yl)k

=Vf-a

Directional Derivative: % R
S a

Area element: dA = dxdy = rdrdé

Cyl. polar coords. (s,0,z): dV = sdsdfdz

Sph. polar coords. (r,0,¢): dV = r?sin¢drdfde

Surface: F(x,y,z) =0 Normal: VF

Surface: r = r(s,t) Normal: "—f x %it'

Curve: r(t) = z()i+y(t)j+ z(H)k
Tangcnt: % (31”:1 + i:llgj + g‘:k
Arc-length: @ = | |
Stokes’ theorem: [[,(V x F)-ndS = §, F - dr
where C' bounds S.
Gauss’ Div. Thm.: [[f, V-FdV = [[,F-ndsS,

surface S bounds V.
Green's Thm.: [f,, (% — ) dzdy
= $.(f dz + gdy), C bounds region R.

Logarithms and exponents
a7l+m — anam’ (am)n — amn
awb/an — arnf'n,’ (ab)n — anbn

log(zy) =logx +logy, log(z") =nlogx

log a

log (%) =logx —logy , log,a= Tos

Complex numbers
=+, Z=x—1Y
i=+—1,
Im(z2) =y, |2|=+/22+y2
+i0

e = cosf +isinf

Il
\
\'}—‘
-

Re(z) = x,

If z = re” then r = |2| and 6 = arg z

|27 = |2|" arg(z") = narg(z) £ 2km
sinh(iz) = isin z sin(iz) = isinh z

cosh(iz) = cos z cos(iz) = cosh z
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