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Trigonometric functions sin COS T
tanx = cotx = -
cos x sin x
1 1
secr = cosec r = —
cos x sin x
cos’z +sin’z = 1 1+tan’z = sec’x
sin(A+ B) = sinAcosB =+ cos Asin B sin24 = 2sin Acos A
cos(A+ B) = cosAcosB Fsin Asin B cos2A = 2cos?A—1=1-2sin?4

Exponential and logarithm functions
exp(z) =€*, In(e”) ==z, exp(In(x))=2z (x >0)

et = %% In(az) =In(a) + In(z) (a > 0,2 > 0), Inz® = alnzx (x > 0),
=1, In(1)=0, e=27182...

Euler’s formula

et = cosf@ £ isinf (0 in radians)
Notation for derivatives
du(z) d"u(z) ou(z,y) ou(z,y)
/ — . T — . — ) . — ’ .
u (:I:) - dz ;u (ZE) - dx” ’ ux(x,y) (9.%' ) Uy(way) 8:[/ ’
Pu(z,y) _ Ou(z,y)
uwy(xa y) - uyoc(xvy) - axay - ayax
d df dg
Prod le: — =g+
roduct rule dx(fg) d:vg+ 1
as, dg
Quotient rule: 4 (f> = M
dr \ g g
d dFd
Function of a function: If f(z) = F (u(x)) then é = @ﬁ

Methods for integration

d d
Integration by parts: /uvdaz =uv — /vudm
dx dz

Integration by substitution:  f(z) = F {u(z)} v/ (x); /f(x)dx = /F(u)du

Vector Calculus: The Gradient, Divergence, Curl and Laplacian Operators

If ¢ = ¢(x,y,2) is a scalar field and A(z,y,z) = Azi+ Ayj+ Ak is a vector field, where (z,y, z) are
cartesian coordinates, then
8¢i 0A 04, 0A.

d9. 09 . x
grad¢ = V¢ Ox * 8y'1+ 0z div v Ox + oy * 0z’

2o P 0%

: 2
, and div(grad¢) =V - (V¢) =V = s + 3 + o2

curlA =V x A =

:BSJ‘QJ....
S
EFlox

8
<



Standard derivatives and integrals

() (@) [ @z
(with arbitrary constants of integration omitted)
xn+1
na—1 2" { m (n# —1)
In|z| (n=—1,2 #0)
k cos kx sin kx —% cos kx
—ksinkz cos kzx %sin kx
ksec? kx tan kx — ¢ In | cos kz|
—k cosec 2kx cot kx # In|sin kx|
kekm ek:p ]iekx
1/z In |z| zln|z| —x
—2z/(a® + 2?)? (a® + 2?)~! 1 tan1(2/a)
-2z /(x* — a?)? (x2—a2)71, r>a>0 iln(ili)
2z /(a® — 2%)? (a? —2?)7L, |z| <a > In (Zfﬁ) = %tanh_l(x/a)
—z/(a? —I—xz)% (a® —|—:1c2)_% In{z +/(a? +2?)} = sinh~*(z/a)
z/(a® — acQ)g (a® — $2)_%, lz| < a sin~!(z/a)
Taylor Series for functions of one, two and three variables
fl@) = fla)+ f@)(z—a)+5f"(a)(z —a)’ + 3;f”’( a)(z —a)’ + -
f@) = f0)+zf(0)+1f"(0)2?+ 4 f"(0)2 + - (Maclaurin series, a = 0)
fla+h) = fla)+ f@)h+5f"(a)h?+ 5" (a)h’ +
flz,y) = [fla,b) + (z — a)fe(a,b) + (y — b) fy(a,b)
+% [($ —a)? foz(a,b) +2(z — a)(y — b) fay(a,b) + (y — b)nyy(av b)] +--

f(x7y7z) = f(avb7c)'+

Standard expansions:

(x —a)fz(a,b,c) +

(y —-b)j@(a,b,c)-+—(z _'C)j;(a7b7c>'+

1-—2)! = 1l+a+22+2°+--- (-l<z<])
-1 —1)(a—2
(14+x)* = 1+ax+a(a2‘ )m2+a(a 3)'(a )x3—|—--~ (—l<z<1)
1, 1, 1,
In(l+2z) = T =5 —1—53:—135 +-- (-l<z<1)

e’ =

2! 3! 4!
1 1
: _ _ 3 5
sinx = 3'96 +5‘a:
1 1
_ T2y A
cosx = 1 2|x +4!l’
t iy 2y
anr = T+ -z — .
3 15

1 1 1
l+z+ a2+ =2+ =2t + .-




