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In the following formulas parameters n, m are
integers, and 0 < a € R and b € Ry:

Trigonometric identities

Here o and [ are real numbers.

U S, BN
sin 30 =3 sin 45 =3 sin 60 =5
sin' () + cos?(a) = 1
sin(a £ ) = sin(a) cos(3) £ cos(a) sin(/3)

cos( F ) cos(a) cos(f8) F sin(a) sin(B)
sin(2a) = (a) cos(a)
cos(2ar) = cos?(ar) — sin’(ev)

_ sin(a) cot(a) = cos(av)
tan(e) = cos(a)’ He) sin(a)

1 1

sec(a) = cos(a)’ csc(a) = Sn(a)

Complex numbers
Assume z=z + iy € C:

i=v—-1, ?=-1

2|2 = 2"z = 2% + y* = R{z}? + T{z}?
z=x+iy=re? =r(cosf+isinb)
2 =x—iy=re ¥ =r(cosh—isinf)
2|2 = 2" 2z = 2% + y* = R{z}? + T{z}?
0 = —iln(z/|z|) = arctan(y/x)
Operations:

(21 +25) + 0 (y; + ¥o)
0,+65)

Z1+’22:

21 Ry = 7“17"26(

cos(6) + isin(f) = e

0 ,—i0 0 _ —if
e’ t+e e’ —e
) = —— in() = ————
cos(6) 5 , sin(6) 57
6 —6 6 _ =0
cosh(f) = %, sinh(f) = %

Derivative: rules

Sum rule (f—f—g)/ — ' 4g

Scalar mult. (af)/ —af’

Product rule (fg)’ = flg+ fg'

Quotient rule (i f'g _2 fg
g g

Chain rule

Standard derivatives

2’ = bzt
In|z| =—
e’ =¢e”

a®*=a"*-Ina

1
z-Inbd
sinx = coszx

log, x

cosr = —sinx

tanx = sec® x

secxr =secx -tanx
cscxr = —cscx - cotx
sinh z = cosh x
coshx = sinh x

tanh x = (sech z)?

. 1
arcsinr = ——
vV1—22
1
arccosyr = ————
VvV1—22
1
arctanx =
14 22



Anti-derivatives: rules

= ([ rou)

Pmﬁﬂhm.(/fdg:fg—i/gdf
[ @)y @) do = fa)gta) ~ [ glors (@) da
Lﬁmm-j /f@wﬁmy:/aﬁgwdx

Fund. law f(x

Standard anti-derivatives

Rational functions:

(x+b)n+1
b)"dr = ————
J@+vras =10
n+1 n-+2
1 1
/mdxzaarctan(a:/a)
T 1
[ st = gt +a)
72
/mda::x—aarctan(x/a)
23
/JIQ—-I—CLQ dr = 5 [2? — a®In(z? + a?)]
[ et = 3 (et + 555)
CCESIE 5 arctan(x o
T 1
/(m2+1)2d:€_—§ 241
/ —1< cta a: )
et = g \ardtan(@) = 25
1
/(1‘2 _§< +ln +1)>

/ o a)l(x ) dr = — [In(z + a) — In(z + b)]
/ﬁdaz: x;:_a—}—ln(x+a)
Trigonometric:

/cos(a:) dx = sin(x)

/SiHCI}d(II = —cosx

/Sinza:dx = g — ZsinQ:c

/sin?’xdx =7 C0sT + T2 cos 3z

/Cosza:dx = g + %Sin?l’

/cos rdr = Zsmx + Esm&r

/sinx cosrdr = 5 cos? x

/cos2(w) sin®(z) da = % — 3—12 sin 4z
/cos”(ax) sin(ax) de = _a(n;Jrl) cos" " (ax)
/Cos(a:L') sin”" (ax) dx = ﬁ sin™ ! (az)
Exponentials:

/6bm dr — %ebm

T
xe??dr = (5 — —) ebr

b2

2 2 2
/:czemda:— (%_b_§+b_3> eb®

z3e” dz = (23 — 322 + 6z — 6) €



Definite integrals

1

sin(mmz) sin(nmzx) dx = §5mn
' 1

xsin® (mrz) dr = 1
1

1 1
2 _
x® sin”(mmx) de = 6 122

1
3
2 - _
x* sin(wx) sin(37x) dor = 6.2
' 9
23 sin(rx) sin(3wx) doe = 39,2

Exponentials = € [0, +00[

n_,—ax _ n'
/0 z"e dx = il
/ e " dx = —ﬁ
b 2v/a
° 1
/ re 9 dy = —
0 2a
h r2e~ 9% dp = —ﬁ
b 4a3/2
° 1
3_—ax? dr = ——
é z°e T 52
> 2 3
/ x4efa:v d _ ﬁ
b 8a5/2

Exponentials © €] — oo, +00]
/ z"e % dx =0 for n odd

¢a
\/7?

2 —ax? _
/ e dr = 54372

—am dx —

:1:46*‘” dx 3\/—

- 4a5/2

Integration in spherical coordinates

/ daf;/ dy/ dz f(z,y,2) =

o _Oooo _0071' 27
/ dp/ d9/ de p?sin@ F(p,0, )
0 0 0

where volume element dx dydz = p?sinfdfdo dp

x = psin(0) cos(p), y = psin(f)sin(¢p), z = pcos(0)

. psinf

~
~

22y, 2)




