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LAWS OF INDICES

Definitions

a®=axaxax--xa (ntimes)

a®=1  (a#0)

-n —_
a —an

(a#0)

a™m =%am or (Ya)"  (@a=0,m=0,n>0)

Combining

Multiplication:
a*a¥ = g*ty

Division:
X

a
P a*™  (a#0)

Powers;
(a*)? = a*

- Distributing (¢>0, 5> 0)

(a.b)* = a*.b*

X

(%)x =g; (b #0)

Careful!!
(a+b)" # g™ 4 bm

(a—b)* # q" — pn



LOGARITHM RULES

For the following, assume that x, y, a, and b are all positive. Also assume thata # 1, b # 1.

Definitions
1. log, x = N means that aV = x.

2. log x means log,, x. All log, rules apply for log. When a logarithm is written without a
base it means common logarithm.

3. In x means log, x, where e is about 2.718. All log, rules apply for In. When a logarithm
is written "In" it means natural logarithm.

Rules

1. Inverse properties:
log,a* =x and aU°%8® =

2. Product:
log,(x.y) = logg x +log, y
3. Quotient;
X
log, (;) = logg x —logg y
4, Power:

logg(xP) = p.log, x

. 5. Change of base formula:

logb X
1 =
SEa logy a
Careful!!
log, (x + y) # log. x + log. y

log, (x—y) # log, x —log. y



FACTORING RULES

DIFFERENCE OF SQUARES
a’?—-b%?=(a+b)(a—-bh)

SUM OF SQUARES
a? +b%=(a+b+V2ab)(a+b—V2ab)

This identity is always true, but it's useful for factoring only when 2AB is a perfect square.

FORM a®—(r+s)a+r.s

at~(r+s)a+rs=(a-r)a-s)

FORM g%+ 2ab + b?

a? + 2ab + b? = (a + b)?

a? — 2ab + b? = (a — b)?

SUM AND DIFFERENCE OF CUBES
a4+ b3 = (a +b)(a®? —ab + b?)

a® = b® = (a — b)(a* + ab + b?)



QUADRATIC FORMULA

If we consider a typical quadratic equation:

ax’> +bx+c=0

The solution of such an equation is given by the following quadratic formula:

-b+ \/ discriminant

x= i where the discriminant A= b? —4qc
a

«» If the discriminant is positive there are two real roots (i.e. solutions) x; and x.:

—b++b* —4ac

X =

2a
o= —b~+b* —4dac
) B

2a

Thus the quadratic equation can be factorised as follows:

2 —b++/b* —4dac —b—x/bz—4ac
ax“ +bx+c=a-| x— > || x— 2
a a

 If the discriminant is zero, there is exactly one distinct root;:
-b
x=—
2d
Thus the quadratic equation can be factorised as follows:

, _ b 2
ax? +bx+c=a-(x+——j
’ 2a

% And if the discriminant is negative, there are no real roots.



PARTIAL FRACTIONS

Provided that the numerator f{x) is of less degree than the denominator, the following illustrate
the form of partial fractions.

Linear Factors:
f&) _ A B
(x+a)(x+b) x+a x+b

Repeated Linear Factors:

) o A
(x+am Z(w a)!

Quadratic Factor:
) _ Ax+B
ax?+bx+c ax?+bx+c




COMPLEX NUMBERS

The complex number z has the form
z=x+1Ly
Where:

®  xis called the real part Re
® yiscalled the imaginary part Im

In terms of polar coordinates:
e x=rcosd
® y=rsind
Therefore:

z=x+1iy=r(cosf +i.sinh)
Using Euler's formula
e ¢ =cosf +ising

o e =cosh —i.sing

The complex number z can be written:

z=x+iy =r(cosf +i.sinf) = re®

Where:
e Modulusr = |z| = \/x2 4 y2
e Argument § = arg(z) = tan™!
Multiplication
Z1Z; = 7’17’z€i(01+92)
Division

Z_l. = E PUCIRLY)

Z; T

® I

imaginary
'S

y

—»- real

xX i s rn e



MATRICES

Basic Operations

If A= [a b],B = [e f],’ and k a constant number

c d g hl
Then:
_fate b+f
A+B_[c+g d+h]

A_B=[a—e b—f]

c—g d-nh
_Tka kb
kxa=[2 ed)
_[ae+bg af + bh
AXB—[ce+dg cf+dh]

Transpose
If M is the general m x n matrix then the n x m matrix obtained from M by interchanging the rows an

columns is called the transpose of M, written MT (in some books M").

Determinants

? 2' = ad — bc

o fl=ale Nonfd et
Inverse

At = - di A
det A ad)

Where the adjoint of 4, denoted by adj 4, is the transpose of the matrix of cofactors.

) 1 o
Al = [_dc b

= a] fora2x?2



“D E{Qi\i.v\ habon Yo P\ e

Y = Lo AY
C > O
x S Ay
0 e R o X
’le > k Qk
S > Cosx
St (k) S k Cosc k)
Cos (70) S — S )
Cos k) s — kSw(k)
Ean C lex) 5>k Sec?Clen)
[
\V\ C > =%
The Prmuc e Rule.
L Y= eV, Ay eV g Vdu
X A A
The Quahont QL\_[\Q .
| _ AV
&ﬁ = W , A4 V'o% s A
\/ Y - \/ 2
U"r Y = -QEC&(BL\X ,
J\A . 1C Lcjmﬂ 3[30 {: ﬁ (M Do rahwes
A

Ww-et )



a4 r L o
Livy 5-)(’(,3(}0()(
|
x " > x 1+ Vn# -~
N |
—‘—- = \V\)L +C
X
ky kx
L > 2 {1 C
K

CosC k) —1 5 Snlkx) L ¢
K

QJ:\/\([(')() —_ -COSC/<)CJ 4+ C
K

Sect () ——s Lo (k) + C
K

.h\’uz axa, RNown ‘OV\ pcwk{’S’

\I
gu%‘ix" thA S A

tv\tmmh‘a\/\ lo SuboStobuh on

(gLﬁmi\ﬁm\i% = giﬁ(tk\vd&k Lﬂ('f“/\i] U'—“(ﬁh()

S‘ Landy [‘L (1\]

o = {‘Ug}- Ela




TRIGONOMETRY

Trigonometric Ratios in Right-Angled Triangles

Given the right-angled triangle ABC as shown in the opposite figure, we define th
A trigonometric ratios as:

SOCAT

T |O
T >

> |O

A= side opposite to angleA _a
hypotenuse c

sin

sinB = side opposite to angle B _ b
hypotenuse c

eBard = side adjacent to angle A N b B = side adjacent to angle]% _a

- cosB = L
hypotenuse c hypotenuse €

- s%de opposite to anglef} _a tan B = side oppomte to angle]? _ b
side adjacent toangle A b side adjacent to angle B a

sin A = sin(180° —- 4)
......... = . R - and
cos A = cos(360° — 4)

Solution of Non-Right-Angled Triangles

The Sine Rule:

The sine rule is used when given:

1. Two angles and any side.

The sine rule states:

a b e A

sinA sinB sinC

The Cosine Rule:
The cosine rule is used when given:

1. Two sides and the angle between them.
2. All three sides.

The cosine rule states:

a2 =b%+c2-2.b.c.cosA
b2 =a?+c¢%2—-2.a.c.cosB
c2 =a?+b%2-2.a.b.cosC




