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Simultaneous (linear and non-linear) equations
We can solve a linear equation and a non-linear
equation simultaneously by substitution.

Equations and
\hequalities

L o<x<f.

x<amx>ﬁ

Intersection between a curve and a straight line
Finding the points of intersection between
y=ax’ + bx + ¢ and y = mx + k is equivalent to solving
the two equations simultaneously, which results in solving
al+bx+c=mx+k orax+(b-mx+ (c-k) =
: B ik o T Number of points |
E Discriminant of ' Nature of roots of o [set:‘:s:ec;don
5. ax’’ +(b-mx+(c-k=0 | ax’ + (b—mx +(c-k=0 y=al+bx+cand |
A e colih e R 0 A
I >0 : 2 real and distinct roots 2 i
| & 1 l 2realland pi: 1
[ T " equal (repeated} roots. :
]: =0 : 2 real roots 1or2 :
Fak e — &
‘ <0 I No real roots ' 0 7
v
Quadratic inequalities
To solve a quadratic inequality in x, we could follow these steps.
Step 1: Bring all the terms to the left side of the inequality.
Step 2: Factorise the quadratic expression on the left side.
Step 3: Sketch the quadratic graph to deduce the range of :
values of x that satisfy the inequality. i
SR TSN BRI S T R
Cmﬁ?mmoffl_ff+bx+c>0 | @ +brte<0 | ;
g ;
a>0 Pl vy pall el i < :
& Thesohﬁonsﬂis! The solution set is [
| x<aorx>f. i a<x<p j ' v
—— ! , .[
TR M W A | . /i
AT e
a<(0 : | | . /
The solution set is | The solution set is | i '




Surds

Summary

!

Manipulation of surds
Using properties:

Fora, b >0, \Ex\/_zﬁ
Va _ [a

ﬁ— b
Jaxa=a

Rationalising the denominator:

If the denominator is in the form ﬁ,
multiply the numerator and denominator

by\/z.

If the denominator is in the form a + b\f/;, _

multiply the numerator and denominator
by its conjugate a — b /k.

If the denominator is in the form

aJh + bik, multiply the numerator
and denominator by its conjugate

aﬁ—bﬁ‘

!

Solving equations involving surds

We can square both sides of an
equation involving surds to solve for
the unknown, e.g.

s L ol i

Always check the solutions by substituting
the solutions into the original equation.

l

Finding unknowns in equations
involving surds

We can use the following property of
surds to find unknowns in an equation.

lfa+bﬁ=c+dﬁ,wherea, b, c,d
are rational and \/k is irrational, then

a=cand b =d.

Journal W'r'iting _
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Chapter 04

Polynomials and
Pavtial Fractions

Remainder Theorem Partial fraction decomposition

When f(x) is divided by ax — b, the remainder !

f(x) and g(x) are polynomials,

: | here g(x) # 0.
is f(giJ . In particular, when f(x) is divided by | . 4 £00) & .
¢ | If 22 is proper, apply the
x — a, the remainder is f(a). ; a(x)
Lo L PO S SR i SRS rules in this table to perform A
l partial fraction decomposition.

distinct linear
factors:
ax+b,ex+d

Factor Theorem f

If x — a is a factor of f(x), then
f(a) = 0. Conversely if f(a) =0, |

then x — a is a factor of f(x). ' _ rept;aat;:i):;:lear — +m
. o SRR B - |ax+bax+b
| imreducible
' quadratic Ax+ B
g factor: Fe
Sum and difference of cubes = i
a+53 (@+b)@-ab+b) | g
= (a b)(a vab+ b)) | " oEs is improper, express it
) T L e ~  asthe sum of a proper fraction
SO and a polynqm!al first.
> RIS Ko -
Factorising cubic polynomials ,
Follow these steps to factorise f(x). LAEARPR 0

Step 1: Use the Factor Theorem to find a linear factor S AT 4
Step 2: Write f(x) as (x — k)(ax’ + bx + J () say x — k.

Step 3: Substitute values of x or e A _ e
' quate coefficients and/or constante +a fimd

ﬁxim

Sol\ung cubic equations

- To solve f(x) = 0 for x, factonse f(x,) and the )




Laws of indices

For a, b > 0, and rational numbers 1 and n

Solving exponential equations

B =d" . B? eqt:ating indices: f'
¥ | et Ly a=ad=x=na>0anda#l J
L aws for th '
- € same base * By substitution i
mt— q b 1
(@) ; * By taking logarithms
a' x b" = (ab)
i (ET laws for the same index 7 _
e
Exponential graphs
Increasing y: Decreasing y:

Definitions of indices

For a > 0, and positive integers p and g,
a=1 (zero index)

a’= Lﬂ (negative index)

(fractional index)

(fractional index)

E\(pone,ntial avnd
Logavithmic
Functions

Laws of logarithms

If @, x, y are positive numbers and @ # 1,
log, «’ = r log, x for any real number r
log, (xy) = log, x + 108, ¥

log, {%) =log, x — log, ¥

Iif @, b, ¢ are positive

log, b = lo&cb (change-of-base law)
log. a

———

then

numbers and @ # 1, c#l,

a>1

O<a<l

¥

y
—
1 1
> X
0

Logarithmic graphs

(power law)
(product law)

S

(quotient law)

then

/B
1

Increasing y: Decreasing y:
y a>1 y 0<a<l
> X > X

Solving logarithmic equations

¢ By definition:
x=log,yey=4a

® By using the property:
log, M =log, N=> M=N



General Form

Bivomial
Tweovem

For a positive integer 7,

r

¢ (n]m,u, i

n. n-rpr .
General term, T.,, = [ ; ] a b

A (n
(@+b)'=a+ [';]a i (2

NSy [P

v

Binomial Coefficients in the Pascal’s
Triangle

- Spe

cial Form

ﬂil;

¥




if and iny if m, = m,,
dicular if and only if

'Y
—P

A(xp, ¥))

Midpoint of a line segment - ",;:;.
//B/(x:’ yl) | )
M iy

The midpoint, M, of AB is (

X + x5

Ntw
ty n

2

kS

\

s W

triangles and quadrilaterals

B Yi o

C(_xj_, ¥3)

- p Bz, y2)

A(.’C", )’1) .J

G, + 2,7, + X2y, — XoY1 = X¥a2 — X1)) g
the points must be taken in an anticlockwise direction.

f quadrilateral ABCD
|
By

Xy

> =
B+ + Ty — A TR T )
" 3 in an anticlockwise direction.

the points must be taken

(@)
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Chapter 10

Trigonometric functions of any angle
Special angles ; o
_ o L ] \ AR, cosec 0= ——,8In 0 #()
FT ”] s [£ gin 0= sin 6
(8) | (8) | 5 g
bl LAt p A sec 0= ——,Cos 00
A T =
2 il e y 0 cot@=——,tan B0
s e tan 0= —,x;‘- tanB'
e 1’2:; 1 it 5
| e T \
L
=== 1 \E
ot IR e b B )
Negative angles _ =
|
sin (—0) = —sin 6 |
I cos (—6) = cos 6 I ;
| tan (—6) = —tan 6 | Graphs of trigonometric functions
T |

Trigonometric
Functions

: y
maximuma +c¢ 3

y=—asinbx+c

| Principal values

T e
| . —-2~£31n'x£

T
E':
where -1 < x < [,
e O0<cos'x<m,
where -1 s x < |,

T -1 T
—= < lant x< =

2 9
where x is any real
number.

minimum —a + ¢

—»

amplitude = aI

;! ¥
maximum a + ¢_

] axis of
amplitude = a curve
________ ("_ e el e o e i --_-k-—}':f
} > X
i O 60°
b
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