Algebra

Expanding

(x+y)y =x+2xy+y* (x—y)y =x—2xy+y’

Rearranging these we get the following results:

x2+y2=(x+y)2—2xy x2+y2=(x—y)2+2xy

(x-i-y)3 =x3+3xy(x+y)-i-y3 =9€3+3xzy+3xyz+y3

Rearranging this will get:
4y = +y)P = 3xy(x +y) = (x +y)* = 3x%y — 3xy?

(x—y) =2’ =3ay(x —y)—y* =2’ = 3x’y + 3xy> =y’

Rearranging this will get:

x° —}’3 = (X —y)3 + 3xy(x —y) = (x —y)3 + 3x2y — 3»xy2
Logarithms
log,b =1 (sinceb=1b")
log,1 =0 (sincel = b°)

bloghx =x

If y=log,x then x=05b"

log,x" = alog,x

log,b™ = x (since xlog,b = x x 1)
log, <%> = log,x — log,y

if b, x, y are positive real numbersand b # 1

_ log,x

log,x = Tog,a

if a, b, x are positive real numbersanda # land b # 1
1

log,a = Tog,b

where a and b are positive real numbersanda # 1, b # 1

If b, x, y are positive real numbers and b # 1 and
log,x = log,y, thenx =y

log,xy = log,x + log,y
if b, x, y are positive real numbers and b # 1

Quadratics

—bi\/b2—4ac

2a

If ax>+bx+c=0and a#0, x=
b? — 4ac is called the discriminant (A).

If A=b?—
If A=5b>—4ac > 0, The roots are real and unique.
If A=5b>—4ac <0, The roots are non-real.

4ac = 0, The roots are real and equal.

If a and B are the roots of ax’+bx+c=0,a#0
—b c
atfp=—q of=7q
The quadratic equation with roots o and S is:

(x—a)x=pB)=0 sxt—(a+Blx+aB=0

Sum of
the roots

Product of
the roots
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Factoring

a—b>=(a+b)a—0>b)
=0 =(a—b)a*+ab+b?)

A+b3=(a+b)a*—ab+b?
d"—b'=(a-b)a" " +ad" b+a" B+ - +b"7)
2n __ b2n — (an _ bn)(an+ bn)

Radical (Surd) Laws

1
ﬁ=a7 fora=0
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=anr; a = (0 forpositive values of n.

m
=an
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a = 0 for positive values of n.
1
’”\/’%/E = '”'K/E =qagmn ; g = (O forpositive values of nm.
1
"ab = \/5 X "/E =(ab)r; a,b >0 for positive values of n.
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3>_; a,b = 0 forpositive values of n.

= a; for odd values of n.
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=|al; for evenvalues of .

Complex Numbers

i=y-1 i’=—1 J—a=iJa ; a=0
If a+bi=0 wherei=4y—1,thena=b=0
If a+bi=x+yi wherei=4—1,thena=xand b=y

(a+bi)+(c+di)=(a+c)+(b+d)i
(a+bi)—(c+di)=(a—c)+(b—d)i
(a+ bi)(c +di) = (ac — bd)+(ad + bc)i
(a+bia—bi)=a’+b

(ac +bd)+ (bc — ad)i
cr+d?

a+ bi
c+di

a+ bi _
c+di

la +bil=a*+b*

c—di _
c—di

a+bi=a—bi

a—bi=a+bi
a+bila+bi)=|a+bil
1 _ a—bi :a—bi
a+bi ~ (a+bi)a—bi)  a*+b?

De Moivre’s Theorem:
[r(cos@ + isinB)]" = r*(cosnO + isinno)
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