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Additional Mathematics SA2 Overall Revision Notes
Chapters 1 — 2 (

Simultaneous Equations, Indices, Surds, Logarithms

)

Chapter 1: Simultaneous Equations

There are 3 methods in solving simultaneous linear

equations:

1.) Substitution Method
2.) Elimination Method
3.) Graphical Method

There are several steps to follow:

1.)

Express one unknown in terms of another

unknown (avoid fractional expressions)

2.)
non-linear equat

Substitute this newly — formed equation into the

ion

3.) Solve for the unknown

) Use the linear equation to find the other unknown.

Chapter 2.1: Surds

i =

a m+bx/ﬁ=a+bx/ﬁ

(Va+b)(a-b)=a-b
a+ b\/E =c+d \/E
a=candb=d.
Rationalising Denominator:
Multiply the square root to

both numerator and denominator.

Chapter 2.2: Indic
am X an — am+n
(am)n — amn
a" xb™ =(ab)"
am +al’l — am—n
a
am"+=b" = ()"
(b)
a’=1
_ 1
a n ZE
X
X(a_n) =
a" ={/a" = (¥/a)"
a‘=a"
SX=n
Whena>1

es Chapter 2.3: Logarithms
No Rules of Rules of Common Rules of Natural
2 Logarithms (base a) Logarithms Logarithms
1. | x=logyey=a x=lgyey=10 x=lny&y=e
v>0(@>0,a#1) y > 0 (base 10) vy >0 (base e)
lgy=log,y Iny=log, y
e =2.71828...
2. | log,a=1 lg10=1 Ine=1
log.1=0 lg1=0 Inl=0
| a2 x 108 = x " =x
3. | log, xy = log, x + log, ¥ lgxy=I1gx+1gy Inxy=Inx+Iny
4. | log, iJ =log, x-log, y ]gz = |=lgx-lgy ln" Xl=lnx-In ¥
\Y \¥ )
5. | log, X'=nlog, x lgx"=nlgx Inx"=nlnx
Antilogarithms: a* 10° e
6. | log,p=log, ge=>p=q | Igp=lggq&ep=gq Inp=lnhgep=¢q
|
7. | Change of base }
log, b= 08, log, b= 182 log, b= 1n¢ [
log.a Iga =3 Ina ‘
8. ’ Reciprocal !
)109,;h= : O P (RS GRS [ G SN S
JE log, a log,, x lg x = log, x In x |
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Chapters 3 -4

Quadratic Functions and Inequalities

Sum and Product of Roots

Intersection Terms

Inax? +bx+c

Crosses / Cuts

2 points of intersection, 2 real/distinct roots/
discriminant more than 0.

Sum of roots ¢ + = _9
a

Product of roots af = <
a

Touches / 1 point of intersection, 2 real/equal roots/
tangent discriminant = 0.
Does not 0 points of intersection, no real roots,

intersect / meet

discriminant < 0.

Meet

Discriminant more than or equal to 0.

We can use the sum and product of
roots to write an equation.

Quadratic Inequality

x? — (sum of roots)x + (product of roots) =0

Discriminant and Nature of Roots

(a) b*-dac >0
Two distinct real roots
= two x-intercepts

(x—a)(x—b)>0,x<aorx>b
(x—a)(x—b)<0,a<x<b

b*—dac =0

Equal real roots

= only one x-intercept and
the x-axis is a tangent to
the parabola

(bh)

b —dac <0

No real roots

= no x-intercept and
y =ax’ + bx + c is either '«
always positive or always
negative

(c)

>0

Chapter 8: Linear Law

The graph of a linear equation Y = mX + c is a straight line with gradient m and y intercept c.
There are 2 parts to solving linear law questions: Draw a straight line graph to determine gradient and y-intercept, and to

find the equation of the straight line.
Key Steps:

Force the equation into the form of Y = mX + c.

1.

2.) Take some experimental values of x and y and compute the corresponding values of X and Y.

3.) Use these computed values to plot the points on a graph with X and Y axis.

4.) Draw a line passing through the plotted points. Always have more space at the lower end of graph for the line to cut

the Y axis for Y-intercept.

5.) Obtain the Gradient and the Y-intercept.

Note: InY=mX+c

(a): Y must not have any coefficient,
(b): mX is part constant and part variable.
(c): c must not contain any variable X and Y.
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Chapters 3 -4

Polynomials/Partial Fractions

Polynomial An expression that is a sum of terms in the form ax” where n is non-negative and a

is constant.

To find unknown constants, either equate coefficients of like powers of x or substitute values of x.

—

Remainder Theorem Factor Theorem

If a polynomial f(x) is divided by a linear If (x — a) is a factor of the polynomial f(x),
divisor (x — a), the remainder is f(a). f(a) = 0.

—— ——

Synthetic Method: f(x) is divided by (x - k)

kl a b c d
{ § §
+ k k(b + ak) k+c+ k(b +ak)

a
a §b+ak£c+k(b+¢;fcfd+k[c+k(b+ak)]

; Multiply [} Add

v
Partial Fractions
g(x)has = | Corresponding Partial Fraction(s)
linear factor ax + b 4
ax + b
repeated linear factor (ax + b)’ Ayo S

ax +b  (ax +b)’

quadratic factor x* + ¢? An ol
(which cannot be factorised) b

Basically, a linear factor that cannot be factorised is to be remained in the same form. A repeated

linear factor like (ax+b)?is to be split into 2: A + B -
(ax+b) (ax+b)
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Chapter 5: The Modulus Functions Chapter 6: Binomial Theorem
For a real number x, | x| represents the n n
- (a+b)"=a"+| |a"b+| _|a"?b’..+b"
modulus / absolute value of x. It is always non- 1 2
negative.
o . n ny, (n), n
To draw a modulus graph of the function, first @+x)" =14 [X+| (X 4] X+ X
draw the function then reflect the part of the 1 2 3 n-1
function which is below the x axis upwards. [n} n(n—-1)(n—2)....(n—r +1)
- I

Formulas: r r

|x|:k3x:k or x=—k Properties:

|f(x)|=ig(x), g(x)>0 1.) Have n+1terms

[T ()| =|a(x)], f(x)=%g(x) 2.) Sum of powers of a and b =n.

ab] = a]o n n

a |a| r+lthterm: T, :( Ja”rbr orT,., :( Jb'

iod [ b | r r

bl o]

Chapter 7: Coordinate Geometry

Overview
Formulae for solving coordinate geomelry questions.

Let the points be (x,, y,), (x5, ¥,)

(1) Distance between 2 points | | (2) Midp()int between 2 points ) Gradient of line joinin
[(x )+ (s = 1y) | X+ X500V XY 2 points
V42 1 ! — - |
r . L If parallel = gradient
| SHYV 3 ,
| (10) Ratio Theorem If perpendicular =» gradivn
", m |

If P(x, y) divides AB in the

| ratio m : n, then S \
| p MXy 41Xy MY, + Ny, ] [ (4) To prove that A, B an
m+n ; m+n J » 2 on same line (collinear)
! ) B Gradient AB = Gradi
| W am &y - i Gradient B( i
(9) To prove for parallelogram, | Total Solution of a Coordinate
use midpoint formula 7| Geometry Question |
< ‘ ; (5) Equation of a straight lin ‘
—_— _— . " +4
(8) Area of polygon (” l.I, :’.'H Yy
Given A(xy, wy), Blx,, 1,), Clxy, v4) (b) ¢ —% o — X
Area of AABC T R e e
1|y, x x where m = gradient
2 i v, v ] vy | ( 7] Illl('lu'l'l
(X, + Xy, + Xq1,)
(yy + x91n + X114) (6) Equation of Perpendicular
Given A(xy, y,), B(x,, 1), T r Bisector
Clxs, vs), D(xy, vy) | (7) lu. find Perpendicular Given A(x,, 1), B(xy, ¥5)
Area of ABCD ; Distance ’ Step 1 Find nmlpmnl.ui \/
tx, %5 2 ‘e % l (Formula seldom used) Step 2 Find gradient of AB
5 w’ Vi V2 ¥ Ve Wi ‘ Caven a pomnt l\f i) and : Step 3 Find I\;I'.l\hk'l!l of perpe
; ’ equation Ax + By + C =0 dicular line to AB
5 (x5 + XoU5 + X3l + Xgly) } Perpendicular Ax + By + ( Step 4 Using (1), (3), obtain
(x5, + Xals + Xy + X34,) | Distance VA + B -.]u.».lmn
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Additional Mathematics
Chapter 9

Curves and Circles (Summary)

Chapter 9.1: Graphs of y=ax"

When n is an even integer (-2, 0 and 2)

----------------------------------------------------------------------------------------------------------------------------------------------

_________________________________________________________________________________________________________________________________________________

Legend:

Red: y = x?

Black: y=x°=1

L 1
V2

Ly=X7=
X

1. Each curve is above or on
the x axis.

2. Each curve is symmetrical
about the x axis.

3. For the pink graph, it does
not cut x or y axis.

rrrrrrrrrrr Legend:
Blue: y =X’
Brown: y =X =X
TR Black: y:x’l:1
I S N ] T s M 1 N N X
B G @ & 4. Each curve is symmetrical
rrrrr about the origin.
General Properties
T T
il I
U
I 1
AR
UG
AR
/ \
I } ——— _ Vol

When a is constant, the graphs of y =ax" are similar | If a <0, then the graph of y =ax" is a reflection of the
except that they differ in the steepness as seen in the graph of y = |a| x"in the x axis.

graphs of y=x72.
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2 Graphs of y=ax" where n is a simple rational number

1
2. For y= \/? or y=x2, xwill be more or equal to 0 (x cannot be less than 0). y is also more than 0 as square root
is taken to be positive.

2. Comparing concavity of curves.

When y = \/; , graph concaves downwards.
When y = x, graph is straight and constant.

When y = x*, graph concaves upwards.

3 Graph of y* =kx

1. The graph of y? = x is actually a 90 degree clockwise rotation of the |

graph of y = x* about the origin O. 4 -

2. In general, the graphs of y* =kx have the same properties as that of -

y® = X except that they differ in the steepness. : =
3. Each graph passes through (0, 0) and is symmetrical about the x axis.

4 Equations of Circles =

Equation (x—a)’ +(y-b)?=r> | X’ +y*+2gx+2fy+c=0 : SeRiE
Center of (a, b) (-g, -f) ,4 .
circle . -
Radius r \/m

5 Linear Law (Revision)

Always make an equation to Y = mX + c¢. (where m and ¢ must be constant!)
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Additional Mathematics
Chapter 11 and 12

Trigonometry Functions, Simple Trigonometric Identities/Equations

Chapter 11.1: Angle in Chapter 11.3: Trigonometric Ratios of Complimentary Angles
Radian Measure

sin(z—ej—cose
180° = zrad sin(90° — @) =cos & 2
. T ° =sj
1 :@rad cos(90° — ) =siné cos(%—ajzsinﬁ
1

180 . tan(90° - 0) = ——
lrad =— =~57.3

~ tang tan (z—ﬁj -1

tand

Chapter 11.2: Chapter 11.4: Trigonometric Ratios of General Angles
Trigonometric Ratios for _ L
Acute Anales The acute angle formed when a line rotates about the origin is called

the basic angle, denoted by ¢ . Always make the basic angle positive.
Just remember that the

surd form of these 1% Quadrant 2" Quadrant 3" Quadrant 4™ Quadrant

numbers: . a=180 -6 a=180"+6 a=360"-6
a=rw—-0 a=rw+6 a=2r—-60

? ~0.577 - -

ﬁ Chapter 11.5: Trigonometric Ratios of their General Angles and

7”0-707 their Signs

ﬁ ~0.806 In the 1% quadrant, all 3 are positive. S A

In the 2™ quadrant, only tangent is positive.

In the 3™ quadrant, only sine is positive.
In the 4™ quadrant, only cosine is positive. T C

Chapter 11.6: : . ) ] h
If still turning anticlockwise after 4™ quad, add 360°or 27 .

Trigonometric Ratios of 8- N

Negative Angles h . »
| Chapter 11.7: Solving Basic Trigonometric Equations

sin(—-0) =—sind |
cos(—6) = cos @ | 1.) By considering the sign of k, identify the possible quadrants where

theta will lie.
tan(-0) =—tan@ _ _ )
2.) Find the basic angle alpha, the acute angle from e.g.: S|n9=|k|

3.) Find all the possible values of theta in the given interval.

Chapter 11.8: Graphs of the sine, cosine and tangent functions

In general, the curves y =asinbx +cand y = acosbx + ¢ have axis y = ¢, amplitude a and period

360°or 27

Graphs are shown on the next page.
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H T
a—- I Do

¥ =asin bx

|
i
I
1 I
' |
' |
' |

i | )

° 45 9p° 135 80° 270° 60°
i |
1 I
I I
- |
I

Chapter 12.1: Summary of Identities

Simple Trigonometric Identities and Equations

e

Basic Identities Reciprocals of 3 trigo functions: The "Squared Ratios"
R -2 2 n_
tanH:sme sec = 1 sin“d+cos“d=1
cosd cosd cosec’ @ =1+ cot’ 6
cotB:Cf)—S& cosec6’:,L 1+tan® @ =sec?* @
sind sind
1
cotd=——
tan@

In proving a
trigonometric identity,
always start from the
more complicated side
(with the secant,
cosecant and
cotangent). The rest of
the proving is all
mechanical in nature!
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