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Measures and Time

s

(1) Length

1 centimetre (cm) = 10 millimetres (mm)
1 metre (m) = 100 cm
1 kilometre (km) = 1000 m = 100 000 cm

(2) Capacity

1 litre (/) = 1000 millilitres (ml)
1 litre (/) = 1000 cm?
Ilml=1cm?

(3) Mass

1 gram (g) = 1000 milligrams (mg) ;
1 kilogram (kg) = 1000 g
1 tonne (t) = 1000 kg

(4) Time

1 hour (h) = 60 minutes (min)
1 min = 60 seconds (s)

Distance travelled
Time taken

Speed =

Average speed = Total distance travelled
Total time taken
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~ Indices

Laws of indices

() aXa=a""

(b) a"+a" =a"""

(C) (am)n =aq"x<"=am
(d) a" X b"=(aXDb)"

€ a=b"= (-;1) ,b#0

o =1

o (3"~

@) a;=4'/'5,a>0,n>0

1
(8o 07 =i =a“az0
a

If m, n, a and b are real numbers, then

€)] 07=(%)’”=W,a>o,n>o

4 R S RN

1000 = 10? thousand kilo (k)
1 000 000 = 108 million mega (M)
1.000 000 000 = 10° billion giga (G)
1,000 000 000 000 = 1012 trillion tera (T)
0.001 = 103 thousandth milli (m)
0.000 001 = 10 millionth micro (W)
0.000 000 001 = 1= billionth nano (n)s‘l"r
0.000 000 000 001 = 1¢-12 trillionth pico (p :
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~Simple and Compound Interest _

(1) Simple Interest
100
where I = Simple interest,
P = Principal,

R = Rate (per annum) and
T = Time (in years).

Amount = Principal + Interest
(2) Compound Interest
R
A=P(1+ —)
(et )

where A = Amount,
P = Principal,
R = Rate of interest and
n = Number of interest periods.

Compound interest = Amount — Principal
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Inequalities

Properties of inequalities
If a > b, then
(A a+c>b+c,

(b) a-c>b-c,
(c) ac>bcifc>0,
(d) ac<bcifc<0,
b

Q

(e —>—ifc>0,
cif

() £<-b—ifc<0,
oG

where a, b and c are real numbers.

R

i,
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. Setla nguage and

e is an element of
& is not an element of
(& is a subset of
z is not a subset of
ax is a proper subset of
74 is not a proper subset of
n(A) number of elements in set A
£ Universal set
Dor{} empty set or null set
A’ complement of set A

AUB union of A and B

ANB intersection of A and B
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Congruence and Similarity

(1) Congruent Triangles

1. Two triangles are congruent if they have the same size and the same shape.

2. If two triangles are congruent, then

ﬂlemcorresponf‘?'

(a)

(a) all three corresponding sides are equal.
(SSS Rule)

(b) two corresponding sides and the included
angle are equal. (SAS Rule)

(¢c) two angles and a corresponding side ar
(AAS Rule) : e

(d) two angles and the included sid
e € are equal.

(e) both triangles have a right angle,
e
hypotenuse and another equalgmde i
(RHS Rule)




(2) Similar Triangles

Two triangles are similar if they have the same shape but not necessarily the same size.

If two triangles are similar, then
(a) their corresponding angles are equal and
(b) their corresponding sides are in the same ratio.

If AABC is similar to APQR, then

P
N [\
B[\ACQ e

One of the following conditions is sufficient for two triangles to be similar.

(a) Two triangles are similar if two of their angles are equal.

¢
A -
0
B
10 1 bR
C
R

(b) Two triangles are similar if all three corresponding sides are proportional/‘in'the'samc ;
ratio.




o —

—

Dt

heir sides are proportional and the inc]

(¢) Two triangles are similar if two of t
is equal.

C o

Two common structures of similar triangles are shown below.

(a) AABC is similar to AADE.

AB _ AC _ BC
AD  AE DE

Arcaof AABC _ ( AB )2
Area of AADE AD

(b) AABC is similar to AEDC.

Area of AABC S A ¢
Areaof AEDC ~ \ ED

Ratio of Areas of Similar Figures

IfA and A, denote the areas of two simi

lar figures and / ;
lengths, then & ; and [, denote t

il )
A, £

Ratio of Volumes of Similar Solids

If V| and V, denote the volumes S
of t :
corresponding lengths, then WO similar soljg
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6. a°=d° (cor. Ls,AB// CD)

b° = d° (alt. Ls, AB /| CD) A

¢® + d° = 180° (int. £s, AB // CD)

(3) Angle Properties of Triangles and Quadrilaterals

L. a®+b%+ ¢ = 180° (£ sum ofi/\)

2. a&°=b°+c° (ext. £ of A)

3. a®=b° (base Ls of isos. A)

4. & =D°=c° = gp° (£ of equi. A)

5. @ +b° 40
a +b° 4+ +d°=360°(L Sum of quad.)
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Properties of Circles

(1) Symmetrical Properties of Circles
1. If OM L AB, then AM = MB.

Conversely, if AM = MB, then OM 1 AB.

2. If PQ = RS, then OX = OY.

Conversely, if OX = OY, then PQ = RS.

(2) Angle Properties of Circles

l. ZAOB=2/ACB (L atcentre =2 / at circumference)

A A3

2. LACB= LADB (/s in the same segment)







(1) To construct the perpendicular bisector 0

Step

f the line AB:

.

(2) To construct the angle bisector of / ABC:

Step

Step @




;. Graphs and Graphical Solutions of Equaﬁbns >

(1) Linear Graphs
3 = et M o
1 m = gradient 3 v A e
7 ‘ : plegar 8o y-intercept : X, — X
4 y-intercept—~_ / -,
/c et ;
A 25
> X
B o
(2) Quadratic Graphs
Lo y ¥
y=ax’ ‘
a3 0 > x
_ 3 y = —ax?
‘ o >X
, g :
A : y
L A r
- s ; s
; =B+ k :
i ) k "Nk)
o ; o/ &
Ko S o E y=—(x-h?+k
o R i
. J
3 Line of symmetry Line of symmetry
x=h X= h
Minimum point (%, k) Maximum point (h, k)
L/

A

y=x-p)x—gq)

P\/q na

1
'
v
1
1
'

.
1
1
1
1
'
1
1
'
1
1
1
1
1
il
1
1
1
'
'
'
i
'

b Line of symmetry

Ptq
7

X=




(

(3) Graphs of Power Functions y = ax”

n=-2

n=-1

—x

>




—
(4) Graphs of Exponential Functions y = kq*

Yy y
A ‘}
y_kaxy
O<ax<l1
y = kar,
a>1
0, k) 0, k)
0 Pty i > x

Here a >0 and a # 1 and % is a constant.

(5) Gradient of Curves

Y
A
Gradient of curve at point P
= Gradient of the tangent to the curve at P
255 Yo S
, ) =20
{ el
| Ax;,y) i
o

2
&
e
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Distanégime and Speed-Time G g

(1) Distance-Time Graphs

The gradient of a distance-time graph gives the speed of the object.

Distance
‘ Object is stationary/at rest.
(Zero gradient)
Constant speed
(Positive gradient. /\ 7 Constant speed
Object is moving away (Negative gradient.
from O.) Object is returning to O.)
Q Time .

Total distance travelled

Average speed = -
Total time taken

(2) Speed-Time Graphs

The gradient of a speed-time graph gives the acceleration of the objec

Speed

Constant speed

(Zero gradient)
Uniform acceleration
(Positive gradient. /_-\
The speed is increasing.)

()
Time

Distance travelled = Area under the graph
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Trigonometry |

Pyth&agoras' Theorem _

Pythagoras’ Theorem
The square of the hypotenuse is equal to the sum of the squares of A
the other two sides in a right-angled triangle.
In AABC, if £C =90°, then ¢* = @ + b%. 5 5
Converse of the Pythagoras’ Theorem
If the square of the longest side is equal to the sum of the A
squares of the other two sides, then the angle opposite the c b
longest side is a right angle.

B

In AABC, if ¢ = a*> + b?, then £ C = 90°. &

Trigonometric Ratios for Acute Angles

For a right-angled triangle ABC,

: A
sin 6 = QUPPETC: o ) (hypotenuse)
hypotenuse ¢ c ;
adjacent  a b (opposite)
cos 0= ——— = —
hypotenuse ¢ B @
opposite b X
tan 0 = — = = (adjacent)
adjacent a

Trigonometric Identities for Obtuse Angles
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(3) The Sine Rule | ’ ’
1. In any triangle ABC, the Sine Rule states that: A ‘
| {1
b c
a: v
sin A " sin B sin C B : 5

2 The alternative form of the Sine Rule to find an angle is given below.

sin A _ sin B 5 sin C
a T c

(4) The Cosine Rule

A
1. In any triangle ABC, the Cosine Rule states that: A

a=b*+ c*-2bc cos A

2. The alternative form of the Cosine Rule is given belo

b2+c2—a2

2bc

cos A =

(5) Area of a Triangle

To find the area of a triangle given 2 sides and the incly
Area of AABC = % bc cos A
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A bearing is an angle that tells the direction of one place from another.
A bearing is

(a) measured from the north,

(b) measured in a clockwise direction and

(c) written as a three-digit number. (000° to 360°)

g N N

245°

065°

The bearing of B from A is 065°.
The bearing of A from B is 245°.

Angle of Elevation and Depression

e

Observer o angle of elevation

: Horizontal line
angle of depression

1] 1
o Ine of Sight

When you look at the airplane, the angle between the line of sight and the horizontal
~ is called the angle of elevation.

- When you look down at the car, the angle between the horizontal line and the lj
is called the angle of depression. :




Mensuration

(1)  Perimeters and Areas of Plane Figures

Perimeter = 4s

Square s Area = 2 :
A)
O
Rectangl b Perimeter = 2(/ + b)
e 0 Area=1[1X b

b Area = % X b Xh
Parallelogram
<_b__>

Trapezium m
Circle

Sector i




) Arc length, Sector Area and Area of a Segment in Radian Measure

|. The formula to convert radians to degrees and vice-versa are given below.

mrad = 180°

180°
Iirad =

2= st rad
180

2. For a sector of a circle, subtending an angle 6 radians at centre O, radius r:

Length of arc AB, s = r A
Area of sector AOB, A = % 20

Area of segment APB
= Area of sector AOB — Area of AAOB

1 1 -
= 57‘29— Erz sin 6
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Areas of Solids

(3)  Volumes and Surface

s Volume = §°
Ll - ? Total surface area = 6s
A
A
s : h Volume =1 X b X h
e R “b Total surface area = 2(/b + [h + bh)
I
Volume = Area of cross-section X Length
P Total surface area
_ ( Perimeter of Area of
e (cross—section) X Length +2 X (cross-section)
_ Volume = 7r*h
Cylinder Curved surface area = 27wrh

Total surface area = 272 + 2

Volume = % X Base a

Pyramid

Cone

Total surface area =

‘
Sphere Volume = %n‘r’
— |

Surface area = 4772

Volume = 2 P
<)

Hemisphere el o
Curv surfs
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Coordinate Geometry

s

ength of AB = J(xz = x|)2 i b )’1)2

Yoaa J)

radient, m =

B(xz’ )’7)

quation of a straight line:

y=mx+c

where m = gradient and ¢ = y-intercept.




A vector quantity has both magnitude
and direction.

.%
E.g. Vector AB (ora)  p

To add 2 vectors, use:

(a) Triangle law of addition
- o5 =
AB + BC = AC

&

.

(b) Parallelogram law of addition
- = o
AB + AD = AC

To subtract 2 vectors, add the first vector
to the negative of the second vector.

a-b=a+(-b)

10.

When a vector a is multiplied by a scalay

k,

(a) a and ka are in the same direction
and |ka| = Kla| if & > 0.

(b) a and ka are in opposite directions
and |ka| = kla| if k < 0.

e
Vector a is parallel to vector b if and only
if a = kb.

2a

- =
If AB = CD ,then AB// CD and AB = CD.

— -
If PO = kPR, then PQ // PR and
PQ = kPR. P is a common point. -
The points P, Q and R lie in a straight
line (i.e. they are collinear).

ﬁ
OA is the position vector of A relative to
the origin O.




Statistics

Range = Largest value — Smallest value
Interquartile range = Upper quartile — Lower quartile
Median = Middle value of a set of data arranged in ascending / descending order

Mode = The value that occurs most frequently

Ungrouped Data

X X s e

Mean =
n

2
Standard deviation = Z [_Z_x)z

n n

Grouped Data

Mean = 2 where x = mid-value of class interval and f = frequency of class interval

2
Standard deviation = DY [—z—j-k—Jz
Sl 2 )
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(A) Using a Calculator to compute the Mean gn.
Standard Deviation for Ungrouped Datq |

Example

The length of 6 fishes, in centimetres, are given below.

36, 31, 28, 43, 39, 30

Use a calculator to compute the mean and the standard deviation.

Solution

2 (STAT) =}

4. Enter the data, one at a time,



tandard deviation
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(B) Using a Calculat
Standard Deviation for

Example ,

The table below shows the waiting times O

vlator to compute the Mean af':'
Grouped Data

f 50 patients to see a doctor at a clinic.

Time (min) | 10 <x<15|15<x=<20 20<x<25[25<x=<30{30<x=35
Frequency 8 10 15 12 5
Use a calculator to compute the mean and the standard deviation.
Solution '
Time (min) |10 <x < 15|15 <x=<20{20 <x=<25|25<x < 30|30 <x <35
quen 8 10 15 12 5

325

Steps to find the mean and standard deviation.

&3 Enter the data, for each class first, b
move to the frequency (f) column

X

(1) (-var)

FREQ
(8](=]
WHE
LNEE

N e Duhlicatiane Pta 18d

Y keying in the mid-value (x)
to key in the frequencies.

W
M
'
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