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Basic Trigonometry Table

p/4 radians =45 |, |p/2 radians =907, |p radians:180°|, /2 radians = 270°
q sinq cosq tang =sing/cosq
0 0 1 0
30° orp/6 radians 0.5 J3/2 1/43
45 orp /4radians 1/42 1/42 1
60" or p/3radians J3/2 0.5 J3
90 or p/2 radians 1 0 ¥
90" £q £180 sin180° - q) - cos{180'- q) - tan(180" - q
180° £q £ 270 - sing - 180°) - coslg - 180°) tan(g - 180°)
270" £q £ 360 - sin(360° - q) cod360" - q - tan(360" - q)
Some Handy Trigonometric | dentities
sin(-q)=-sing & cos[-q)=cosq & tan(-q)=- tang
sinp - q)=sing & cogp - q)=-cosy & tanfp - q)=- teng
sinfp +q)=-sing & coslp +q)=-cosy & tan(p +q)=tang
sin(2q) = 2sing cosq & cos(2q)=cos’q - sin’q & tan(2q):1_2ttznn?q

sin®q +cos’q =1

4

Coszq=1+cc;s(2q) & smq=l czs(aq)
cos'q = 3coxq +cos(3q) & siny = 3sing - sin(aq)

4

sinfa + b)=sina cosb *cosa sinb

&

cosa + b)=cosa cosb Fsina sinb

cosla -

b)- cosla +b)

cosla +b)+cosla - b)

sinasinb = & |cosa cosbh =
2 2
sina cosb _sinfa +b)42rsm(a - b)

Asina + Bcosa =V A? + B cosla +tan'!(- A/B))




Basics of Complex Numbers

Polar form
Rectangular form -
—_ if,
Z=X +jY = [Z] e™=
—
Re(Z} Im{Z} Magnitude

Rectangular to Polar Conversion For mulas

Z=VXT5Y75 0,1, = tan 2L

X g

g———| Caution when using acal culator!

Calculator will typically provide the correct value of angle q obtained from
q =tan’*(-) only if q isinthe 1% or the 4" quadrant (i.e., - 90° £q £90°)
Calculator will typically provide the value of angle q =tan™(-) in degrees,
so, if you need the value of g in radians, you have to multiply the value of q

in degreesby p/180® ¢ (radians) =q (degrees)” p/180

Polar to Rectangular Conversion For mulas

=Im{Z} =|z|sinf,

X = Reg{Z} =|Z|cosf ,, Y

Addition, Subtraction, M ultiplication, & Division with Complex Numbers

Z, =X, +Y, =[Z]e" & Z,=X,+Y,=|Z,]e" ® Z,=2,2Z, = (X, £ X,)+ j(V, £ Y,)
Re{Z3}=X3 Im{Z3}=Y,
i+ )
Zs = Z1zz = (Xlxz - Y1Y2) + J(Xle + XZY:L) = |Zl||zz|e b
%/_/
Re(Z3}=X, Im{Z} =Y, |z
if1-f2) f)
+
£+ 2= D) DK K] (g
ZZ XZ +Y2 XZ +Y2 |Z|
Re(Za}=Xa Im{(Z3}=Ys ’
Different versions of Euler’s Formula
e =cosq + jsing| or |Me* =M cosq + jM sing
eld 4o d _ e el _
coy =—| & [sing = _ gld- el
Sq 2 a 2] 2( )
Some Handy Complex-Number I dentities
i=v-1) [P=-1) [P=- 1] "= |F=- i g2 =28TI0 A L AL A
J Bt |C B°+C BxjC B 'C
etm/4_(1+j)/\/§’ JP/2=iJ et =-1| etiap/2=¢j gtizr = gt =_1




Roots of a Quadr atic Equation

as? +bs+c =04

- 2— -
or J{',® Rootss,, s, = bt 2b dac - b;‘M/B whereD = b” - 4ac
32+Es+£:0i) a a
a a

| rea & different, D>0

Notethatsl,sZ::' real & equal, D=0 Notealsothatsl+szz-§ and slszzg

% complex conjugate, D<O0

Derivatives & Integrals of Basic Functions

a, b, and c are real congtants ® gt (at™*) = a(x b)) gt (ae™™) = a( b)e™
d (aei'bt+c) (+ b) ' d (ae+]bt+1c) agei J bge:rjbtijc - abej(ibt:rcip/z)
dt dt S E
d +ht+ jgeictﬂan' 1(:c/ib)§
a(ae“b”c)) a(* b+ jc)et®*ir = ay/b? + c?e : e
|zJe! |2]

%(asi n(bt + c)) = abcogbt +¢c)| %(acos(bt +¢)) = - absin(bt +c)

PR - St +ht Obt s optbtecy _ B O brxc
ot dt_(ib+1)t +K|, |Cpe” dt—(;—b +k|, |ope™ dt =¢ b-.e +k

exDg
(),aeﬂbtﬂcdt g & a getjbtijc +k= éﬁo j(xbt£cTp/2) +k
tjbg ebg
] 0
bt+jdect- tan t (+c/+b):
Mo a(tbeje)t gy — a (£btjc)t — a § f p
o€ dt = (+—_e +k=——=¢€ +k
+bhz jc) Vb2 +¢2
|Z[e" |Z|

cpsin(bt +c)dt = - %cos(bt +c)+k|, |cpcoslbt +c)dt = %sin(bt +c)+k

%(a tan(bt + c)) =

_ab
cos?(bt+c) |

Cptan(bt + c)dt = - %In(cos(bt +¢))+k




eat
a2

(e dt =

(at- 1)+k|

62

eat

at
e*dt = 7

(a t? - 2at+2)+ k

¢ sin(at)dt =

1
a’

(sin(at)- atcos(at)) +

a

k|, |¢j codlat )t = iz(cos(at)+atsn(at)) k

-t

3

G’ sin(at)dt

Q.)

(2at sin(at) + 2cos(at) - a

12 coglat))+ k

¢j° cos{at )t =L

a3

(2at cos{at) - 2sin(at) +at? sin(at))+ k

at

s _ €
Ce sm(bt)dt——a2+bz

(asin(bt)- beos(bt)) +k

at
loch cos(bt)dt S ——— (acos(bt) + bsin(bt)) + k
. at — —tan 14 O+ K
022 "a ga a




