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STRAIGHT LINES                                                                                  
(ONE PAGE NOTES ~ SMART PAPER 2 → FOCUS 1) 

 

Formulae  & Notes  : 
 

 

 

y = ?
 

fi
n

d
 e

q
u

a
ti

o
n

 o
f 

st
ra

ig
h

t 
li

n
e 

 

 y = mx + c  
 

 coordinate-y
 

 y-intercept
 

x = ?
 

 coordinate-x
 

 x-intercept
 

•  find  x-intercept
 

substitute  ~  y = 0
 

•  find  y-intercept
 value of  c  @  substitute ~ x = 0 

•  point lies on line
 point satisfies equation 

persamaan 
 

(substitute into equation)
 

simultaneous linear equation
 

 m  =  
-intercept

. -intercept

y

x

 
− 
 

   
 

 

m  =  
21

21

xx

yy

−

−
  =  

12

12

xx

yy

−

−
    

 

 

a
 

a
 

b
 

b
 

m  =  







+

b

a  

 

m  =  







−

b

a  

 

type 1
 

type 2
 

coordinates
 

coordinates
 

 equation
 

 equation
 

•  intersection point
 

m1 
 

m2 
 

m1 = m2
 

parallel
 

 3
 

 4
 

 5
 

 6
 

 8
 

 10
 

 9
 

 12
 
 15

 

 5
 

 12
 

 13
 

 7
 

 24
 

 25
 

 8
 

 15
 
 17

 

rhombus 

Pythagoras Theorem 
x-coordinate 

similar
 

 
x = 2

 
 (1, 5)

  (3, 5)
 

 (7, 5)
 

 (2, 7)
 

 (2, 3)
 

 (2, 6)
 

→  y = 5
 

 (3) 

 (1) 
 (2)  (4) 

y-coordinate  similar
 

express  y in terms of  x
 

 
 m  and  c 

 

collinear
 

      have the                     

same gradient
 

•  given  :   2 points    &  1 point
 

m 
 

c 
 

 •  given  :  1 equation   &  1 point
 

c 
 

 
         

 

distance 
 

  

2 2
2 1 2 1( ) ( )x x y y− + −  

 

midpoint  
 

1 2 1 2,
2 2

x x y y+ + 
 
 

 

 

 

   x 
 

   y 
 

y = mx 
 

(4, 2) 
(2) 

(4) 

(−1, 3) 

(1) 

(3) 

( 1
2

) 

 
 

 

 

   x 
 

   y 
 

O
 

(0, h)
 

h
 

k
 

(k, 0)
 

 
 

  

Analysis of past year's questions : 
 

 
 

SKILLS            

YEAR  /  DISTRIBUTION OF QUESTIONS 

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 

A7 A7           A5          A6         A6                      A8* A7            A7            A9        A7*  

TYPE 2 1 2 1 1 2 2 1 1 1 

concept of parallel           (2011)           

equation of straight line   

(i)     y = mx + c 

(ii)    y = ? 

(iii)   x = ? 

(a) (b) (a) (a) (a) (b) (b) ✓ (b)(i) (b)(ii) 

      (a)  (a) (a) 

 (a)         

x-intercept (b) (c) (b) (b) (b) (a) (c)  (b)(ii)  

y-intercept           

distance           (a)  ✓  (b)(i) 

“Pythagoras Theorem” numbers         ✓ (a) (b)(i) 

midpoint           

point lies on line       (c)    

intersection of  2  straight lines           

MARKS 5 6 5 5 5 5 6 4 6 5 



[ SM. ST. PETER TELIPOK ]     [ LEE CHIONG TEE ]                                       [  ONE PAGE NOTES  (1449/2)  ]                                                                                                                           2 
 

SIMULTANEOUS LINEAR EQUATIONS                                                                                                                               

(ONE PAGE NOTES ~ SMART PAPER 2 → FOCUS 2) 
 

Formulae  & Notes  : 
 

 

#  Steps of solution by using the  "ELIMINATION"  method  : 

    (1)    equate the coefficient of the term to be eliminate,  with the operation    or   

(2)    do the elimination  : 

         (a)    same sign,  eliminate with the operation  (−)     

         (b)   different sign,  eliminate with the operation  (+)        
 

Example,  2007, No.2  →  Solve   :     g + 2h = 1     dan      4g −  3h = −18 
   

 

  g + 2(2) = 1 

    g  =  −3  

 •  eliminate term  g ~  same sign,  use  (−) 

4g  +  8h   =    4 

4g  −  3h   = −18 
 

 
  11h   =  22 

      h   =  2 

− ) 

  −3 + 2h = 1 

        h  =  2  

 •  eliminate term  h ~  different sign,  use  (+) 

3g  +  6h   =    3 

8g  −  6h   = −36 
 

 
 11g           =  −33 

     g           =  −3 

+ ) 

check the answers using a calculator,  

ax + by = c 

      

1 mode mode mode 2 

1a ?  1 = 

= 
 

1b ?  2 = 

 

1c ?  1 = 

 
2a ?  4 = 

 
2b ?  −3 

= 
 

2c ?  −18 = 

 

  →  x = −3  

         y = 2 

 
 

 

#  Solution steps by using the  "SUBSTITUTION"  method  :: 
 

  Example  →  Solve   :     3y − 2x = 6     dan     y = 2x − 2      

 

3 ( 2x − 2) − 2x =  6 

6x − 6 − 2x  =  6 

4x  = 12 

x  =  3 

 

y = 2(3) − 2) 

y  =  4 

  
 

 

 •  Examples of writing linear equations  :  
 

Eric put a total of  RM5000  into two different banks. x + y = 5000 

The difference angle of sector between sodium and calcium intakes is  36. S − C = 36 

5 packs of nasi lemak and 8 packs of fried noodles cost RM42.90. 5N + 8F = 42.90 

The total number of legs for  x  chickens and  y  goats is  88. 2C + 4G = 88 

The price of Adidas shoes is  1.5  times the price of Nike shoes. A = 1.5N 

Each teacher has to pay  RM40  more than a student’s fee. T − S  = 40 

Pay for 7 slices of pizza with a RM45 voucher, need to add money equivalent to the price of a cake. P = 45 + C 
 

The ratio of banana trees to chilli trees is  2 :  5. 2
5

B
C
=  →  5B = 2C 

. 

  

Analysis of past year's questions : 
 

 
 

SKILLS            

YEAR  /  DISTRIBUTION OF QUESTIONS 

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 

A4 A2 A2 A2 A3 A4 A5 A3 A6 A, C 

routine form ✓ ✓  ✓ ✓      

problem solving   ✓   ✓ ✓ ✓ ✓ 
8                 

16(b) 

17(b) 

MARKS 4 4 4 4 4 5 4 5 4 
 

4, 4, 4 
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MATRICES                                                                                  

(ONE PAGE NOTES ~ SMART PAPER 2 → FOCUS 3) 
 

Formulae  & Notes  : 
 

 

•    find inverse matrix  : 

      

 
•  

1−










dc

ba
 = 

bcad −

1









−

−

ac

bd
           ad − bc  =  0 

inverse does not exist / undefine 

does not have an inverse (determinant) 
 

            

 
~  PQ  =  









10

01
  =  I 

P  =  Q 
−1 

Q  =  P 
−1 

  P [ P 
−1

 ]  =   I  @   Q 
−1

 [ Q ]  =   I 

  

            

 
 ~  AI  =  IA  =   A  →  If 









dc

ba
 P  =  









dc

ba
,  then  P  = 









10

01
,  matrix identity,  I  

 
. 

 

•   solve simultaneous linear equations using  “ matrix method ”  :    

        
fdycx

ebyax

=+

=+
     









dc

ba









y

x
 = 









f

e
     @   ( )x y

a c

b d

 
 
 

 = ( )e f            

 

     

    2x −  5y  =  −17   

      x  +  3y  =    8                     
 

 






 −

31

52









y

x
 = 







−

8

17
  

 








y

x
 =  









−−− 21

53

)5(6

1







−

8

17
 

            

 

  ~ calculator 1 mode mode mode 

 
1 1

2 2

a b

a b

 
 
 

x

y

 
 
 

 =
1

2

c

c

 
 
 

  

  
  

            x = −1,  y = 3   

2 

1a ?  2 

= 
 

1b ?  −5 

= 
 

1c ?  −17 

= 
 

2a ?  1 

= 
2b ?    3 

= 

2c ?     8 

= 

   x = −1   

   y = 3   

Example →   

( )x y
2 1

5 3

 
 
− 

 = ( )17 8−   

( )x y = ( )17 8−
3 11

5 26 ( 5)

 −  
  

− −   
 

x = −1,  y = 3 
 

. 

 

•   multiplication of two matrices 
 

~  order of  A :  m   n ,  order of  B :  n    p  → multiplication  AB  can be performed  – order of  AB :  m   p 
 

( )ba 








d

c
  =  ( )bdac +  









b

a ( )dc   =  








bdbc

adac
 









dc

ba









f

e
 =  









+

+

dfce

bfae
 

( )ba 








fd

ec
  =  ( )bfaebdac ++  









dc

ba









hg

fe
 =  









++

++

dhcfdgce

bhafbgae
 















fe

dc

ba










uts

rqp
 = 















+++

+++

+++

fuerfteqfsep

ducrdtcqdscp

buarbtaqbsap

 








fed

cba















ut

sr

qp

= 








++++

++++

fuesdqfterdp

cubsaqctbrap
 

. 

  

Analysis of past year's questions : 
 

 
 

SKILLS 

YEAR  /  DISTRIBUTION OF QUESTIONS 

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 

A11 A10 A8 A10 A8 A7 A8 A5 A8 B14 

TYPE 2 2 1 3 3 3 2 3 3 3 

inverse matrix + concept * (a) (a) (a) (a)   (a)    

solve linear equations simultaneously (b) (b) (b) (b) ✓ ✓ (b) ✓ ✓ (a) 

multiplication + concept *          (b) 

MARKS 6 6 6 6 5 5 6 5 5 9 
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GRAPHS OF MOTION                                                                                  

(ONE PAGE NOTES ~ SMART PAPER 2 → FOCUS 4) 
 

Formulae  & Notes  : 
 

 

•  distance-time 
 

 

along the line have the same speed 

speed  = 
change of distance

change of time
 

 

 

Distance rest / stationary / stop 

uniform / constant speed  =  rate of change of distance 

Time 

go back 

Distance 

Time 

meet 

 

average speed =  
total distance travelled

total time taken
 

 

 60 

 60 

hour
 

minute
 

 
 

 

•  speed-time 
 

 

b 

a 

b 

a 

h 

b 

a 

b 

a 

b a 

h h 

b a 

area =  a  b 
 area =  

2
1   a  b 

area =  
2
1   (a + b)  h 

b 

h 

b 

a 

along the line have the same rate of change of speed 

   Rate of change of speed   

   =  Gradient of graph,   m   

   =  
21

21

xx

yy

−

−
 =  

12

12

xx

yy

−

−
 

distance  =  Area under the graph 
Speed 

uniform  / constant speed 

Time 

acceletion deceleration 

( rate of change of distance) 

 

rate of change of speed  =  −5   

→  with  deceleration of  5 

 

Price rate  (RM per kg ) 

 mass (kg )  

area under graph  = price 
rate of change of speed  =  5   

→  with  acceleration of  5 
 

 

NOTE  : 
 

 

 
 

  

Analysis of past year's questions : 
 

 
 

SKILLS            

YEAR  /  DISTRIBUTION OF QUESTIONS 

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 

A8 A8 A6 A7 A11 A11 A9 A8 A75 A16, 17 

distance-time graph                                                                                                                                                      
~ duration of stop / rest / stationary  a~ 1    b~ 1 a~ 1   ai~ 1 

~ meet : time / duration  @  time         ai~ 1   a~ 1  b~ 1   

~ distance from a location   ai~ 1   c~ 2     

~ speed first / last  t s 1 / average speed2  b1~ 2 b2~ 2   d2~ 2 b, c~ 4 c2~ 2  aii2~ 2 

~ problem1 / graphical represnt2   c1~ 3 aii2~ 1     a1~ 2   

speed-time graph 

~ duration uniform speed1 / unifrom speed2  a1~ 1   a1~ 1 a2~ 1      

~ rate of change of speed first / last t s   b~ 2   b~ 2 b~ 2    a~ 2  

~ distance travelled          ci~ 2 

~ problem involve distance c~ 3   c~ 3 c~ 3    c~ 3 cii~ 3 

~ average speed1 /  graphical represnt2           

MARKS 6 6 5 6 6 6 5 5  3 / 5 
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PLANS AND ELEVATIONS                                                                                  

(ONE PAGE NOTES ~ SMART PAPER 2 → FOCUS 5) 
 

Formulae  & Notes  : 
 

 

Required to draw 3 diagrams  : 

(a)     plan 

(b)     elevation from  X    

(c)     elevation from  Y    

   #   Note  :   5 marks  ~  dotted line  

 

Steps fo solution  : 

(1)   determine the surface 

(2)   combine the surfaces 

(3)   sketch / measurement 

(4)   draw 

 

 

plan
 

45 

elevation             

form  X
 

elevation             

from  Y
 

 
 

 

Basis Examples  : 
 

  

 

4 

3 

4 

6 

3 

6 

3 cm 

6 cm 

4 cm 
6 cm 

10 cm 

6 

10 

6 

3 

10 

 
 

  

 

6 cm 

4 cm 

6  

6  

4  

6  

4  

6 cm 

4 cm 

6  

4  

6  

4  

6 cm 

6 

6 

 
 

  

 

6 cm 

7 cm 

6 

2.5 

2.5 
7 

5 

5 

5 cm 

5 cm 

6 

2 

5 

6 cm 

5 cm 

6 cm 

6 

5 

1 

6 

6 

6 cm 

5 

6 

6 

 
 

 

Analysis of past year's questions : 
 

 
 

SKILLS         

YEAR  /  DISTRIBUTION OF QUESTIONS 

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 

B15 B15 B15 B15 B15 B15 B15 B15 B15 B12 

plan a ~3 ai ~4 bi ~4 bi ~4 a ~3 a ~3 bii ~5 a ~3 a ~3  

elevation from  X   (front)    bi ~4 aii ~3 a ~3 a ~3 bi ~4 bi ~4 a ~3 bi ~4 bi ~4 a ~ 4 

elevation from  Y   (side) bii ~5 b ~5 bii ~5 bii ~5 bii ~5 bii ~5 bi ~4 bii ~5 bii ~5 b ~ 5 

number of dotted lines 1 1 1 1 1 1 1 1 1 2 

MARKS 12 12 12 12 12 12 12 12 12 9 
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CONGRUENCY,  ENLARGEMENT AND COMBINED TRANSFORMATION 

(ONE PAGE NOTES ~ SMART PAPER 2 → FOCUS 6) 
 

Formulae  & Notes  : 
 

 

•     find the image of a point @  object,  under a single / combined transformation  : 

  ~   (a)    translation  








y

x
                                    (b)   reflection,  on the line  ( ? )   

          (c)    rotation,  ( 90  :  clockwise / anticlockwise  @  180 ),  centre  ( point / coordinates )    

          (d)    enlargement,  centre ( point / coordinates ),  scale factor of  ( ? )                                

      Note   :  transformation AB → transformation B  followed by transformation  A  ;  T2  =  TT   
  

 

•     describe the combination of the two transformations  (objects → images)  for the given diagram  ;                                                              

       @  describe a single transformation which is equivalent to to the combined of two isometric transformation. 
 

       

 

2 

O 
x 

4 6 −2 −4 −6 −8 

y 

10 

12 

2 

4 

6 

8 

J 

N 

L 

K M 

Q 

P 

R 

S 

T 

   

 

2 

O 
x 

4 6 −2 −4 −6 −8 

y 

10 

12 

2 

4 

6 

8 

J 

N 

L 

K M 

Q 

P 

R 

S 

T 

  

 

2 

O 
x 

4 6 −2 −4 −6 −8 

y 

10 

12 

2 

4 

6 

8 

J 

N 

L 

K 

M 

Q P 

R 

S 

T 

 

2 

O 
x 

4 6 −2 −4 −6 −8 

y 

10 

12 

2 

4 

6 

8 

J 

N 

L 

K 

M 

Q 

P 

R 

S 

T 

                              
         translation–enlargement     reflection–enlargement      rotatrion of 180–enlargement     rotation of 90–enlargement 

    

•     enlargement  ~  scale factor   &   area  : 
 

 centre of enlargement 

 
O object 

 k = 2  k = −1  k = −
2

1
  k  = 

2

1
 

 (k > 1)  (0 < k < 1)  (−1 < k < 0) 

image 

 k = −2 

 (k < −1) 

~  scale factor,  k  = 
length of image

length of object
 

~  area of image = k
2
  area of  object 

 
 

 

•   tesselation  →  a pattern of  recurring shapes  that fills a plane  without leaving empty spaces  or  overlapping   
 

 

Analysis of past year's questions : 
 

 

 

SKILLS 

YEAR  /  DISTRIBUTION OF QUESTIONS 

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 

B13 B13 B13 B13 B13 B13 B13 B13 B13 B11 

congruency          ✓ 

find the image of a point @  object*,  under a single / combined transformation  : 

translation ✓ ✓ ✓ ✓ ✓ ✓ ✓  ✓  

reflection ✓     ✓  ✓   

rotation ✓ ✓ ✓ ✓ ✓   ✓ ✓ ✓* 

enlargement       ✓    

describe the combined transformations (objects → images)  for the given diagram  ;                                                              

@  describe a single transformation which is equivalent to to the combined of two isometric transformation * 

translation            

reflection ✓ ✓ ✓ ✓ ✓  ✓  ✓ ✓ 

rotation      ✓  ✓   

enlargement ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

area 

object       ✓     

image ✓          

shaded region  ✓ ✓ ✓ ✓  ✓ ✓ ✓  

Tesselation           

MARKS 12 12 12 12 12 12 12 12 12 9 
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MEASURES OF DISPERSION FOR UNGROUPED DATA                                                                                  
(ONE PAGE NOTES ~ SMART PAPER 2 → FOCUS 7) 

 

Formulae  & Notes  : 
 

MEASURE OF CENTRAL TENDENCY ~ describe the information of entire data with only one value 

•   mode =  the value of data with the highest frequency  ~ used for category data : favorite items, popular items    

•   median,  Q2  =  the middle value when a set of data is arranged in ascending order  [ descending ]  

     ~  n  odd,  median = ( )1
2

data at- n+  ;  n  even,  median = 
data at- data at- 1

2 2

2

N N   
+ +   

      →  exist of extreme value / outlier    

•   mean,  x  =  
x

n

    &   x  =  
f x

f




   →   involves the entire data 

MEASURE OF DIPERSION ~  give an idea of how the values of a set of data are scattered  /  quantitative measures 

•  range =  (highest − lowest)  data ~ ungrouped data 

•  first / lower quartile,  Q1     

      =  the value that divides the set of data that are less than median into two equal parts 

•  third / upper quartile,  Q3 

    =  the value that divides the set of data that are more than median into two equal parts 

•  interquartile range  =  Q3 −  Q1 

•  variance,  2  = ( )
2 2x

n
x


−   @  2  = 

2( )x x

n

−    &   2  = ( )
2 2f x

f
x


−


   @   2  = 

2( )f x x

f

−


      

•  standard deviation,    = ( )
2 2x

n
x


−   =  

2( )x x

n

−    &    = ( )
2 2f x

f
x


−


 = 

2
( )f x x

f

−


     

     Note  :   

     ~ more consistent   @ data is scattered / dispersed close to the mean  →    a lower / smaller standard deviation 
 

 

DATA REPRESENTATIVES  :   55,  55,  60,  60,  60,  68,  69,  79,  81,  84   
 

 

Stem and Leaf Plot 
 

 

5
 

Stem
 

Key  :  5/2  means  52 marks
 

Leaf
 

6
 

7
 

8
 

0 

9 
1

 

5
 

5
 

0 0 8 

4 

9 

 

Do t Plot 

 

50
 

60
 

80
 

70
 

90
 

 
Box Plot 

 

 minimum 

50
 

60
 

80
 

70
 

90
 

maximum Q1 Q3 median 

Q1 − 1.5(IQR) Q3 + 1.5(IQR) 

 
 

. 

If each data in a set of data,  is added @  subtracted 

by a constant  k,  then  : 

▪    x new                             =   x    (+ / −)  k      

▪    median new                    =    median   (+ / −)  k      

▪    mode new                      =    mode   (+ / −)  k   

▪    Q1  (new)                         =    Q1   (+ / −)  k   

▪    Q3  (new)                         =    Q1   (+ / −)  k   

▪    range new                       =    range       
▪    interquartile range new  =   interquartile range   

▪    2 new                            =   2       

▪     new                             =          
 

If each data in a set of data,  is multiplied @  divided 

by a constant  k,  then  : 

▪   x new                            =    x   ( / )  k      

▪    median new                  =    median   ( / )  k      

▪    mode new                     =    mode   ( / )  k             

▪   Q1  (new)                        =    Q1   ( / )  k   

▪   Q3  (new)                        =    Q1   ( / )  k   

▪   range new                        =   range  ( / )  k      

▪   interquartile rangenew   =   interquartile range  ( / )  k           

▪   2 new                            =    2   ( / )  k2      

▪    new                             =         ( / )  k 
 

Analysis of past year's questions : 
 

 
 

SKILLS 

YEAR  /  DISTRIBUTION OF QUESTIONS 

2021 2022 2023 2024 2025 2026 2027 2028 
 

C16         

range, Q1, Q3, interquartile range (1,2)         
variance,  standard deviation  (1, 2)*         

construct and interpret box plot         

effect of data changes  (1, 2)         
compare, interpret and made conclusion d ~ (2)*        

problems solving         

MARKS 5        

median Q1 Q3 

25% 25% 25% 25% 

left-skewed                       
distribution 

right-skewed                       
distribution 

taburan pencong                             
ke kanan 

 

symmetrical 
distribution 

maximum lower outlier 
 

minimum upper outlier 
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MEASURES OF DISPERSION FOR GROUPED DATA                                                                                  

(ONE PAGE NOTES ~ SMART PAPER 2 → FOCUS 8) 
 

Formulae  & Notes  : 
 

 

•  complete table  ~  based on data,  histogram,  frequency polygon,  ogive,  information 
 

Class interval Frequency Midpoint  Upper boundary Cumulative frequency 

 lower limit – upper limit  
lower limit upper limit

2

+

 

   

Remarks  :  size of class interval  = 
range

nombor of class
 = (upper boundary  − lower boundary) of a class interval 

 

 

•  modal class  =  class interval with highest frequency  

•  range =  (highest − lowest)  data ~ ungrouped data    @    range = (highest − lowest) midpoint ~ grouped data 

•  mean,  x   =  
f x

f




   = 
sum (frequency midpoint )

total frequency


       

  •  variance,  2  =  ( )
2 2f x

f
x

−


   @   2  = 
2( )f x x

f

−


    

  •  standard deviation,   = ( )
2 2f x

f
x


−


 @   =

2
( )f x x

f

−


      

 

 

•  draw  :  histogram  ;   frequency poligon  ;   cumulative histogram  ;   ogive   ~  with the given scale 
         

 Frequency / boundary @  midpoint             Frequency / midpoint              Cumulative F. / boundary      Cumulative F. / upper boundary 

  
                Histogram                       Frequency Polygon            Cumulative Histogram                             Ogive             
 

 

•  interpret information from histogram,  frequency polygon and ogive 

    # ogive → median,  second quartile ~ 1
2

N   ;  1Q ,  first / lower quartile ~ 1
4

N    ;  3Q ,  third / upper quartile ~ 3
4

N     

                →  interquartile range  =  3 1Q Q−   ;   mth percentile  ~  N  m%        
 

         Notes  :   median = 50th percentile  ;   1Q , = 25th persentil  ;   3Q , = 75th persentil 
 

 

Analysis of past year's questions : 
 

 
 

SKILLS 

YEAR  /  DISTRIBUTION OF QUESTIONS 

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 

B14 B14 B14 B14 B14 B142) B14 B14 B14 B10 

complete table u. data u. data f. table f. table histo. u. data u. data ogive inform  

range1,  modal class2,  x 3,  24,  5    2, 3 3 2, 3 3 3 3 3 3 3 4 

histogram (1),  frequenct polygon (2), 

cumulative histogram (3),  ogive (4) 2 2 4 4 4 1 2 2 2  

histogram  @  f. polygon ~ problems ✓ ✓    ✓ ✓ ✓ ✓  

ogive ~ Q1 ; median ; Q3 ; IQR, persentile   prob. prob. Q3      

construct and interpret box plots           

problems ~ compare and interpret           

MARKS 12 12 12 12 12 12 12 12 12 6 
 

Notes  : 
 

more consistent   @                                                                   
data is scattered / dispersed close to the mean 

 

  a lower / smaller standard deviation 

median Q1 Q3 

25% 25% 25% 25% 
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OPERATION ON SETS                                                                                  
(ONE PAGE NOTES ~ SMART PAPER 2 → FOCUS 9) 

 

Formulae  & Notes  : 
 

 

•  set  →  collection of objects with certain characteristics 

examples  :   

odd numbers  =  { 1,  3,  5,  7,   9,  11,  13,  . . . } even numbers  =  { 2,  4,  6,  8,  10,  12, 14,  . . . } 

Prime numbers  =  { 2,  3,  5,  7,  11,  13, 17,  . . . } perfect square  =  { 1,  4,  9,  16,  25,  36,  49, .  .  .  }        

Multiples of  3  =  { 3,  6,  9,  12, 15, 18, 21,  . . . } factors of  12  =  { 1,  2,  3,  4,  6,  12  } 

vowels  =  { a,  e,  i,  o,  u  } consonants  =  { b,  c,  d,   f,  g,  h,  .  .  .  ,  x,  y,  z  } 

 •  empat set,  {     }   or      →  set which does not contains any element 

•  Venn diagram 

     ~  universal set ()  ;  element of a set ()  ;   number of elements (n)  ;  complement of a set (  )  ;  subsets ()    

 

  

R 
S 

P Q 

• 1 

• 4 • 5 
• 2 

• 0 
• 3 • 6 

 
Diagram (a) 

 

  =  { 0,  1,  2,  3,  4,  5,  6 }  →  n() = 7 

P  =  { 1,  4,  5 }  →  1  P,  2  P,   3  P,   4  P,  5  P,  . . .      

Q  =  { 0,  2,  5 }  ;  R  = {   }  @  R =    ;  S = { 0 } 

~  P   =  { 0,  2,  3,  6 }  ;  Q   =  { 1,  3,  4,  6 } 

~  S  Q ,  P  Q ,  R  P 

     

 Note 1  :   the number of subsets  =  2n    →   example  :  number subset of  P = 23 = 8     

                      ~  subsets of P  =  {   },  { 1 },  { 4 },  { 5 },  { 1,  4 },  { 1,  5 },  { 4,  5},  { 1,  4,  5 } 

     Note 2  :   all sets have an empty set as its subset    
 

•   the equality of sets  →  set A = set B,  if each elements in set A  and set B  are the same 
 

•  Operations on sets  :   intersecting of sets  (  / and )  ;   union of sets  (  / or )   

     ~  refer diagram (a)   →  P  Q = { 5 }  ;    P  S = {   }  ;    Q  S = { 0 }   

                                       →  P  Q  = { 1,  4,  5,  2,  0 }  ;    P  S = { 1,  4,  5,  0 }  ;    Q  S = { 5,  2,  0 }   
 

      additional notes   :         
 

B  A  B A  B A  B    @    B  A   A  B  C 

 

A B   

 

A 

B 

 

 

A B   

 

A 
B 

 

 

A B   

 

A 

B 

 

 

A B  

 

A 
B 

 

 A 

B C  

      →  (A  B)  =  A  B      and     (A  B)   =  A   B       
       

 

 A 

B  

A  B  

A  B = A 

A  B = B  

B  A 

 

 
A 

B 
 
 

 

A  B  {   }                     

 

A  B 

 

 A 

B 
 

A  B = {   }  

A  B,  B  A 

A  B = A 

B  A = B 
  

 A 

B 

C 
1 

2 
3 

4 

 

•  region 1  =  A only  

•  region 2  =  C only                     

•  region 3  =  A and B               

•  region 4  =  A and C                

 

B C 

A 
1 

2 3 

4 5 

6 

7 

 

•  region 1  =  A only    

•  region 4  =  A and B only 

•  region 7  =  A and B and C 

      → n(A  B) = n(A) + n(B) − n(A  B)     dan    n(A  B)    n(A  B)   =  n()  =  n(A  B)    n(A  B)         

      → n(A  B  C) = n(A) + n(B) + n(C) − n(A  B) − n(A  C) − n(B  C)  + n(A  B  C)   
 

 

Analysis of past year's questions : 
 

 

SKILLS            
YEAR  /  DISTRIBUTION OF QUESTIONS 

2012 2013 2014 2015 2016 2017 2018 2019 2020 21~B 

A1 A1 A1   A1 A1 A1 A1 B13 

shade the region for the given 

operation on set 

✓                   

~3 

✓                

~3 

✓                   

~3 
  ✓                 

3 
  ✓    

(a) ~1 
 

write the operation on set / relation 

which represents the shaded region 
      (b) 

~2 

(a)   

~1 

 b (ii)                   

~2 

complete / draw Venn diagram       (a) ~1 (b) ~2 (b) ~2 b(i) ~3 

elements of set / solve problems           (a) ~3 

MARKS 3 3 3   3 3 3 3 8 
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QUADRATIC FUNCTIONS  &  EQUATIONS 

(ONE PAGE NOTES ~ SMART PAPER 2 → FOCUS 10) 
 

Formulae  & Notes  : 
 

 

 expand 

1 bracket 

 •  2 (x − 3) = 2x − 6  
 

 •  −3 (1 − 3x) = −3 + 9x  
 

 •  x (5x + 4) = 5x
2
 + 4x  

 

 •  4x ( x − 4) = 4x
2
 − 16x  

 

2 brackets 

 •  (4x + 5) (x − 1)  
 

 •  (a  b)
2
  =  a

2
  2ab + b

2
  

     →  (x + 3)
2
  =  x

2
 + 6x + 9 

     →  (2x − 1)
2
  =  4x

2
 − 4x + 1 

 •  (a + b) (a − b)  =  a
2
 − b

2
  

     →  (x + 5) (x − 5)  =  x
2
 − 25 

  = 4x
2
 − 4x + 5x − 5  

 

 
 

 factorization 

(1)  arrange    :  ax2 + bx + c = 0  @  ax2 + bx = 0  @  ax2 + c = 0  

(2)  factor       :  (               ) (               ) =  0  

(3)  calculator  :   x  =             x  =    

 

 1 mode mode mode  2 

2x
2
  =  

2
3 (x + 2) + 2          

2x
2
  =  

2

63 +x
 + 2                                                                                                                

4x
2
  =  3x + 6 + 4                                                                                                               

 

4x
2
  −  3x − 10 = 0  

( x − 2) (4x + 5) = 0 

 x =  2        x = −
4
5                                                                                                                    

 

 

from 

calculator put     

inside  
brackets 

(2n − 3)
2
 = 9 − 5n                                   

4n
2
 −12n + 9 − 9 + 5n = 0                                                                                                                  

4n
2
  −7n  =  0                                                                                                                

 

(        n     ) (4n − 7) = 0 

 n =  0        n = 
4
7                                                                                                                    

 

 

(p − 4) (p + 9) = 5p                                  

 p
2
 + 9p − 4p − 36 − 5p = 0                                                                                                                  

 p
2
  − 36  =  0                                                                                                                

 

( p + 6 ) (p − 6) = 0 

  p = −6        p = 6                                                                                                                   
 

 

m
2
 + 8m + 16 = 0                                  

( m + 4 ) (m + 4) = 0 

 m = −4     m = −4                                                                                                                   
 

 

9k
2
 − 6k + 1 = 0                                  

( 3k − 1) (3k − 1) = 0 

 k = 
3
1      k = 

3
1                                                                                                                    

 

 

MUST 

→   a ?          b ?          c ?       

→   x1 = ?          x2 = ?    

NOTE  :  if display  x  only  →   x1 =  x2 

 

 

 

 
 

 

 •  Example of writing a quadratic equation  :  
 

Mary's age is  p  years,  Aiman's age is  4 years more than Saleha's,  the product of ages is 12.       p (p + 4) = 12 

Rectangle  ~  length x cm,  width is  3 cm less than length,  area  40cm2. x (x − 3) = 40 
 

Triangle  ~  base  x cm ,  height  2 cm more than the base,  area  7.5 cm2.   
1
2

(x) (x + 2)  =  7.5 

Cuboid  ~  height  x cm,  base area (3 25)x − cm2,  volume  300 cm3. x (3 25)x −  =  300 

A right triangle  ~  with sides  (x − 2) cm,  (x − 1) cm,  and  x cm.    (x − 2)2 + (x − 1)2 = x2 

Cylinder  ~  height  2 metres,  radius  x  metrres,  volume  (3 5 )x−  metre3.  (x2) (2) = (3 5 )x−  

Paid  RM4104  ~  bought  (2x − 17)  dictionaries with the price of  RM12x each.   12x (2x − 17) = 4104   
. 

  

Analysis of past year's questions : 
 

 
 

SKILLS 

YEAR  /  DISTRIBUTION OF QUESTIONS 

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 

A3 A3 A3 A3 A2 A6 A3 A2 A4 A1 

write quadratic expression          ✓ 

solve quadratic equation  (routine) ✓ ✓  ✓ ✓      

problems solving   ✓   ✓ ✓ ✓ ✓  

MARKS 4 4 4 4 4 4 4 4 4 2 
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LINEAR INEQUALITIES IN TWO VARIABLES 

(ONE PAGE NOTES ~ SMART PAPER 2 → FOCUS 11) 
 

Formulae  & Notes  : 
 

 

•  determine and  shade the region that satisfies a linear inequality                                                                               

      ~ examples  :      
 

 

5 
x 

x = 5 

x  5 x  5 

    

 

5 

y 

y = 5 
y > 5 

y < 5 
   

 

(5, 5) 

y 

x 
O 

y = x 

y  x 

y  x 

 

 

x 
O 

y = −x 

y > −x 

y < −x 

(−5, 5) 

y 

 

 

5 
5 

y 

x 
O 

 x + y = 5 

 x + y  5 

 x + y  5 

 

 y 

x 
O 

 y − x = 5 

 y − x > 5 

 y − x < 5 

5 

−5 

 

 

 ax + by = c  ( b > 0 ) 

@  y = mx + c 

ax + by  c 

y  mx + c 

 

ax + by  c 

y  mx + c 

 
 

 
 

 ax + by = c  ( b < 0 ) 

ax + by < c 

 
ax + by > c 

  

       Notes  :   m  =  
21

21

xx

yy

−

−
  =  

12

12

xx

yy

−

−
 = 

-intercept

. -intercept

y

x

 
− 
 

 =   
vertical distance

horizontal distance

 
 
 

 

•  steps to determine the region that satisfies a system of linear inequalities  : 

     (i)    mark the region involved for each linear inequalities  (with different and easily spotted markings) 

     (ii)   identify the common region for all the markings involved 

     (iii)  shade the common region completely  (make sure that the shading is  not  outside the common region) 

•  represent  situations  in the form of system of linear inequalities 

      ~ notes  :         

               less than    →  <                             at least,  not less than,  the minimum         →       

               more than  →  >                             at most,   not more than,  the maximum    →       
 

     ~ examples  :      
 

y  is less than  x                                     y < x y  is more than  x                                y > x 

y  is  not more than  x                           y   x y  is not less than  x                            y   x       

the maximum of  y  is  k                       y   k        the minimum of   x  is  k                    x  k       

y  is  at most  k times of   x                   y   kx y  is at least k times of  x                    y   kx 

the total of  x and  y is at most  k         x + y   k y exceed  x  by at least  k                    y − x  k         

y is at most k % that of  x                    y   
100

k x  the ratio of  y to  x is at least 1 : 3     y : x  1 : 3   
. 

 

Analysis of past year's questions : 
 

 
 

SKILLS 

YEAR  /  DISTRIBUTION OF QUESTIONS 

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 

   A1             A1     B15  

the points in the region and the 
solution of certain linear inequalities 

         ✓            
(c) ~1 

determine and shade the region that 
satisfies a linear inequality system (1),  
and vice-verse  (2) 

   ✓ 

(1) 

✓ 

(1) 

    
✓ (1)  

(b) ~4 

represent  situations  in the form of 
system of linear inequalities 

         ✓            

(a) ~2 

solve problems involving systems of 
linear inequalities in two variables.   

         ✓            
(d) ~3 

MARKS    3 3     10 
 

x-axis  →  y = 0 

y-axis  →  x = 0 
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PROBABILITY OF COMBINED EVENTS                                                                                  

(ONE PAGE NOTES ~ SMART PAPER 2 → FOCUS 12) 
 

Formulae  & Notes  : 
 

SIMPLE PROBABILITY    

 

P(A)
 

n(A)
 

n(S)
 

•   P(A)  = 
( )

( )

n A

n S
    

•   n(A)  =  n(S)   n(A)                      
 

•   n(S)  = 
( )

( )

n A

n P
    A 

n(A)
 

n(S)
 

A
 ~ P(A)

 

~  P(A)
 

 n(A)
 

 tree diagram with 2 events  
 

•   0   P(A)  1 

•   P(A) + P(A) =  1   
 

definitely happen        ~ probability = 1 

definitely not happen  ~ probability = 0 

 
 

PROBABILITY OF DEPENDENT EVENTS  ~ outcome of one event affects the outcome of another event      

•   Examples  :    A basket contains  10 oranges and  4 of them are sour.  The event to get two sweet oranges one by 

one without being returned.         

•   If   A  and  B  are  dependent  :       

     →   P (A or  B)        P(A  B) = P(A)  + P(B) − P(A  B)     @     P (A  B) = 
)(

)(

Sn

BAn 
 

     →   P(A and  B)      P(A   B) = P(A) + P(B) − P(A B)      @     P (A  B) = 
)(

)(

Sn

BAn 
 

            ##  P(A  B  C ) = P(A) + P(B) + P(C) − P(A  B) − P(A  C) − P(B  C)  + P(A  B  C)      
 

 

PROBABILITY OF INDEPENDENT EVENTS  ~ outcome of one event does not affects the outcome of another event        

•   Examples  :  A  rotating  wheel  has  sectors  of numbers and sectors of alphabets.  The event to get the wheel 

needle stops at the same alphabet sectors twice consecutively. 

•   If   A  and  B  are  independent   ~   P(A  B) =  P(A)  P(B)       

     →   P (A  B) = P(A)  +  P(B)  −  [ P(A)    P(B) ]   

PROBABILITY OF MUTUALLY EXCLUSIVE EVENTS        

•   Examples  :   

~  A bag contains  2 red balls,  3 blue balls and  2 green balls.  A ball is picked from the bag.  The ball picked is 

red and blue.  →  mutually exclusive 

~  An egg is chosen at random from a farm.  The egg chosen is a Grade B egg and cracked.  →  non-mutually exclusive 

•   If   A  and  B  are  are mutually exclusive  ~  P(A  B) = 0 

     →   P (A  B) = P (A) + P (B)    

•   If   A  and  B  are  are  exhaustive  → n (A  B) = n (S) 

ADDITIONAL NOTES  :         

•   P (A  B) + P (A  B)  =  1        @        P (A  B) + P (A  B)  =  1    
 

     #  even  and  Z   ~  choose events with  “even”  and  “Z” 

     #  even    or   Z   ~  choose events that have  “even”,  then choose events that have  “Z” 

 

choose  two  at random 

(one by one @ code / digit number) 

 

L O V E 
 {  LO,  LV,  LE,  OL,  OV,  OE,  VL,  VO,  VE,  EL,  EO,  EV }   

  

{ LL, LO, LV, LE, OL, OO, OV, OE, VL, VO, VV, VE, EL, EO, EV, EE }   

  

 dependent (without replacement) 

 
independent  (with replacement) 

 
 

 

Analysis of past year's questions : 
 

 
 

SKILLS         

YEAR  /  DISTRIBUTION OF QUESTIONS 

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 

A10 A11 A11 A11 A10 A9 A10 A9 A11  

ruang sampel  (pasangan1,  pokok2)    (a)1 ~2 (a)1 ~2 (a)1 ~2 (a)1 ~2 (a)1 ~2 (a)1 ~2 (a)1 ~2 (a)1 ~2 (a)1 ~2  

Peristiwa bersandar  (1, 2)      (b)1 ~4 (b)1 ~4 (b)1 ~4   

Peristiwa tak bersandar  (1, 2) (b)1 ~4 (b)1 ~4 (b)1 ~4 (b)1 ~4 (b)1 ~4    (b)1 ~4  

mutually exclusive events  (1, 2)           

MARKS 6 6 6 6 6 6 6 6 6  
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LOGICAL REASONING                                                                                  
(ONE PAGE NOTES ~ SMART PAPER 2 → FOCUS 13) 

 

Formulae  &  Notes  : 
 

 

 sentences 

true false true / false 

(2
3
 = 8) (2 > 3) (1 + 2) 

statement not a statement 

Operation 

“true”  and  “true”  =  true 
 

“true”  and  “false”  =  false 
 

“false”  and  “true”  =  false 
 

“false”  and  “false”  =  false 

“true”  or  “true”  =  true 
 

“true”  or  “false”  =  true 
 

“false”  or  “true”  =  true 
 

“false”  or  “false”  =  false 
 

 

 Quantifier 

all some 

 “ p  if and only if    q ”    
 Implication I  :  If  p,  then  q   

   Implication II :  If  q,  then  p   

  

 

p  :  =  →  ~p  :   
 

p  :  >  →  ~p  :   

  
 

   p = antecedent 
•  Implication        :   If  p,  then  q 

Converse              :   If  q,  then  p 

Inverse                 :   If  ~p,  then  ~q 

Contrapositive  :   If  ~q,  then  ~p 

          

truth value of   ~   implication = contrapositive 

                         ~  converse = inverse 

 

  q = consequence 

   #  Notes  :  

       ⧫  If   true,  then   true    =   true 

       ⧫  If   true,  then   false   =   false 

       ⧫  If   false,  then   true   =   true 

       ⧫  If   false,  then   false  =   true 

 

 Deductive Argument 

 •  I    →  Premise 1  :   All  A  are  B 

                   Premise 2   :   C  is  A 

                Conclusion    :     C  is  B      

 •  II   →  Premise 1  :   If  p,  then  q 

                    Premise 2   :    p 

                Conclusion    :     q   

 •  III  →  Premise 1  :   If  p,  then  q 

                      Premise 2   :    ~q 

                 Conclusion    :  ~p   

 •  Deductive  ~  general conclusion  →  specific examples          

  example  :  Number of diagonals of polygon n sides  = 
( 3)

2

n n−
 

                                     n = 8   

                   Number of diagonals for octogan  =  20  

 •  Inductive  ~ specific examples → general conclusion    

 example  :   

 ⧫  1,  2,   3,     4,     5,   . . .   →  n   ;   n = 1,  2,  3,  4,  . . .     

 ⧫  1,  4,   9,   16,    25,  . . .   →  n
2
  ;   n = 1,  2,  3,  4,  . . .     

 ⧫  1,  8,  27,  64,  125,  . . .   →  n
3
  ;   n = 1,  2,  3,  4,  . . .  

 ⧫  2,  4,   8,   16,    32,  . . .   →  2
n
  ;   n = 1,  2,  3,  4,  . . . 

 
 

 

 

all premises are true 

Valid 

Invalid 

Sound 

Not Sound 

 form 
                    

   I,  II,  III 

premise 1,  premise 2, conclusion … true 

 

Strong 

Weak 

true 

conclusion 

 false 

Cogent 

Uncogent 

one is false 

 not  I,  II,  III 

Deductive 

Argument 

Inductive 

Argument 

one of the premise is false 

 
 

 

  

Analysis of past year's questions : 
 

 
SKILLS 

 

YEAR  /  DISTRIBUTION OF QUESTIONS 

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 

A5 A6 A7 A5   A7 A5   A6 A6 A3  

statement    (a) (a)  (a) (a)   

quantifier (b)  (a, i)        

operation  (a)  (b)   (a)     

implication 1    converse 2, 
inverse 3, contrapositive 4 

 (a)            
2 

(a, ii) 
2 

   (b)              
2 

   

if and only if   2 implacations   (c)1    (b)1  (b)1  (b)1   

argument 1,  2,  3   (b)2 (c)2 (c)1   (c)3    

deductive  (c)  (d) (b, ii)   (d)  (b, ii)  

inductive   (d)  (b, i) (c)  (c) (b, i)  

complete a sequence         (a)  

MARKS 4 4 5 5 5 5 5 5 4  
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NETWORK IN GRAPH THEORY                                                                                  

(ONE PAGE NOTES ~ SMART PAPER 2 → FOCUS 14) 
 

Formulae  &  Notes  : 
 

•   Network  ~  a graph which has at least a pair of related dots / points.      

                     ~   has a many-to-many relation. 
 

•   Simple gaph  ~  undirected graph 

                           ~  no loop  →  1 loop = 2 degrees 

                           ~  no multiple edges 

        

 ~  set of vertices,  V  =  { P,  Q,  R,  S,  T }   →  number of vertices,  n(V) = 5  

~  set of vertex pairs,  E  =  { (P, Q),  (Q, R),  (Q, T),  (R, T),  (R, S),  (T, S) } 

    →  number of edges,  n(E) = 6 

~  simple graph with degrees of vertices  P,  Q,   R,  S,  T   =  1,  3,  3,  2,  3   

     →  ( )d v  = 12     [ degree, d = number of edges that connect 2 vertices ]           

P 

Q 
R 

S 

T 

Note  :   ( )d v  = 2 [ n(E) ]   ~  the sum of the degrees of the vertices is  even                             
 

       Note  :  isolated vertex  = vertex that is not connected to any other vertices in the graph 

•   Undirected graph  ~  a graph drawn without any any direction being assigned. 

   ~   has two-way direction along the edges of the graph. 

                                   ~   the order of the vertices written is not important. 

•   Directed graph  ~  a graph in which a direction is assigned to the edge that connecting two vertices.                   

      

 

P 

Q 

R S 

T 

~  set of vertices,  V  =  { P,  Q,  R,  S,  T }    

~  set of vertex pairs,  E = { (Q, P), (Q, R), (Q, T), (T, Q), (R, P), (P, P), (S, R) } 
 

  ~  din(P) = 3,  din(Q) = 1,   din(R) =  2,   din(S) =  0,   din(T) = 1 

  ~  dout(P) = 1,   dout(Q) = 3,   dout(R) = 1,   dout(S) = 1,  dout(T) = 1           
 

  ~   d(V) = 2  7 = 14   

 
 

•   Weighted graph    ~   is an undirected graph or a directed graph. 

                                   ~  has values to each of the edges. 
 

•   Subgraph   ~  part of a graph  @  the whole graph,  which is redrawn 

•   A  tree of a graph   ~  a  subgraph  of the graph with the following properties  : 

                                        →  a simple graph    

                                        →  all the vértices are connected    

                                        →  n(E) =  n(V) −  1    

     Note  :     

     ~  tree is used to determine the  “minimum”  or  “maximum”  value of total weight     

          →  example  :   the shortest path  with condition all vertexs are travered only once   

 

Analysis of past year's questions : 
 

 
 

SKILLS 

YEAR  /  DISTRIBUTION OF QUESTIONS 

2021 2022 2023 2024 2025 2026 2027 2028 

C 17        

network         

graph  ~  V,  E,  d(V),   d(V)            

simple graph         

undirected / directed graph         

weighted graph         

subgraph         

tree d        

represent information in networks         

MARKS 3        
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FINANCIAL MANAGEMENT                                                                                  

(ONE PAGE NOTES ~ SMART PAPER 2 → FOCUS 15) 
 

Formulae  & Notes  : 
 

 

•  Financial management process  :    
 

 setting 

goals 

 

 

evaluating 

financial status 
creating 

financial plan 

reviewing and                      

revising the progress 
carring out 

financial plan short-term   

( < 1 year) 

long-term   

( > 5 years) 
 

 

short term goals buy a laptop,  buy a cell phone,  emergency fund,  .  .  . 

long term goals savings for retirement,  children's education,  medical expenses,  .  .  .  
 

  •  SMART 
     

Example ~ financial goal  :   want to buy a laptop which costs  RM1800  in  6 months 

S  (specific) buy a laptod 

M  (measurable) costs  RM1800   

A  (attainable) with monthly savings,  RM1800   6 = RM300 

R  (realistic) have a positive cash flow of  RM350 each month  &  have  10%  monthly savings 

T  (time-bound) within 6 months 
 

  •  assets  →  cash,  savings and fixed deposits  ;   real estate investment  ;   unit trusts and company sharess  ;   .   .   . 

  •  liabilities  →  bank loans  ;   credit card debt  ;   unsettled house rental and ultility bills  ;   .   .    . 

•  active income  →  salaries,  allowances,  commissions,  . .  .     

•  passive income  →  rent received,  interest received,  dividends received,  bonuses received,  . . . 

  •  fixed expenses  →  house rental,  insurance payment,  house instalment,  car instalment,  credit card payment,  . . .     

•  variable expenses  →  petrol expenses,  gloceries,  utility bill payments, entertainment,  . . .  

•  cash flow  =  total income balance (active + passive − savings)  −  total expenses (fixed + variable)   

•  factors that can influence the goals of a financial plan  : 

     →  interest rates,  inflation rates (prices),  personal health, economic policies, government taxation policies,  . . .     
  
 Catatan  :   

  ~   an effective financial plan should set aside  10%  savings of the total income prior before engaging any fixed 

expenses and variable expenses.    

  ~   save money for basic needs at least for  6  months.. 

~   if there is a negative cash flow  →  adjust the financial plan by reducing the variable expenses. 
 

 

Analysis of past year's questions : 
 

 

 
SKILLS 

YEAR  /  DISTRIBUTION OF QUESTIONS 

2021 2022 2023 2024 2025 2026 2027 2028 

A9        

financial management process         

types of financial goals         

SMART concept         

assets1  /  liabilities2         

cash inflow 

~ 1active / 2passive  income 

        

cash  outflow 

~ 1fixed  /  2variable expenses 

        

financial plan  →  cash flow 

~  surplus1  /  deficit2 
(a), (b) 

       

MARKS         
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INSURANCE                                                                                  
(ONE PAGE NOTES ~ SMART PAPER 2 → FOCUS 16) 

 

Formulae  & Notes  : 
 

 

•   Risk  →  unpredictable  &  involve loss   

•   Importantce of insurance  : 

   (1)   as fincancial assitance due to unexpected disasters 

   (2)   as compensation to reduce the losses incurred 

   (3)   cover high medical and treatment cost 

   (4)   managing living expenses,  debts and commitment,  if loss soure of employment,  . . . and so on.   

•   In Malaysia,  the insurance industry is controlled and regulated by Bank Negara Malaysia,  under the Insurance 

Act 1996,  which repalces the Insurance Act 1963. 

•   Principle of indemnity  ~  life insurance is excluded 

→  to restore the financial position of the policyholder to the pre-loss conditione 

→  the policyholder cannot earn profit from the compensation of the loss  (amount not exceeding the loss 

incurred)   

•   Types of main insurance  : 

     (1)   Life insurance   →  whole life,  term,  Mortage reducing term  (MRTA),  endowment  (fixed term),  . . .    

     (2)   General insurance  →  motor  / fire  /  medical and health  /  personal accident  /  travel    

     (3)   Group insurance   →  group insurance for organisation,  group insurance for pupils 

•   Coverage of  4  types motor insurance  : 
 

Policy 

Coverage      

 

Act 
Third              

party 

Third party,                 

fire dan theft 

 

Comprehensive 

Liability to third party due to injury  and death ✓ ✓ ✓ ✓ 

Loss of property suffered by third party  ✓ ✓ ✓ 

Loss to own vehicle due to accidental fire of theft   ✓ ✓ 

Loss and damage to own vehicle due to accident    ✓ 

      Notes   :    first party = driver (policyholder)  ;   second paty = insurance company  ;   third party = any other 

individuals that are involved in a accident caused by the driver,  excluding the passenger  
 

•   premium of life insurance  =  
face value of policy

RM x
   premium rate per RMx   

 

•   premium of motor insurance    

    (a)   act policy,  third party policy  =  rate for the first RM1000 (tarirf)  ~  engine capacity       

    (b)   comprehensive policy  ~  engine capacity,  current value insured        

           ~   Pensisular Malaysia   

                 =  rate for the first RM1000 (tariff)   +  RM26  
current value insured 1000

1000

− 
 
 

   

           ~ Sabah  and  Sarawak   

               =  rate for the first RM1000 (tariff)   +  RM20.30  
current value insured 1000

1000

− 
 
 

     

    (c)   third party,  fire and theft policy  =  75%     comprehensive policy        
       

     Notes   :   maximum  NCD  (No Claim Discount)  discount is  55% 
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•    Deductible   

      →  an amount that must be borne by the policyholder before they can make a claim from the insurance 

company. 

      →   found in the contract of property insurance,  medical and health insurance,  and motor insurance. 

→   not  in the  life insurance  and  personal liability insurance. 

      →   (a)   loss    deductible  →  compensation  =  0   

             (b)   loss  >  deductible  →  compensation  =  loss − deductible   

 Notes  :  In motor insurance, the policyholder is responsible for a compulsory deductible of RM400,   if the 

insured vehicle  : 

                  (i)     is driven by an individual who is not named in the policy,  

                  (ii)    who is named in the policy but is under 21 years old,  

                  (iii)   who is the holder of a provisional  (L), 
                  (iv)   driving licence or the holder of a full driving licence of less than 2 years. 

•    Co-insurance  

       →   a cost sharing where the policyholders borne a certain percentage of the loss with the insurance company. 

      Notes   :   the premium becomes lower with deductible and co-insurance in insurance policy 
 

 

•    Co-insurance in property insurance  

    →   if the polycyholder wishes to recover full compensation for the partial loss inccurred,  he must insure the 

property in accordance with his co-insurance provisions.    

      →   Amount of required insurance  =  percentage of co-insurance    insurable value of property 

(a)   If the insured value = amount of required insurane 

         ~   compensation = amount of loss − deductible  ;    

              [ amount of loss    amount of insurance purchased ] 

(b)   Suffered a total loss 

         ~   compensation  =  amount of insurance purchased − deductible    

             (c)   If the insured value < amount of required insurance 

                    ~   compensation = 
Amount of insurance purchased

  amount of loss   deductible
Amount of required insurance

 
 − 

 
 

                   ~   co-insurance penalty  =  amount of loss  − 
Amount of insurance purchased

 amount of loss
Amount of required insurance

 
 

 
 

                                                              =  amount of loss − (compensation + deductibel) 
 

   

 •    co-insurance in health insurance  

      →  80 / 20  co-insurance  =  the insurance company will be bear  80%  of the medical cost covered by the 

policy,  and  20%  will be borne by the policyholder.    

      →  medical cost after deductible,  S =  medical cost  −  deductible        

             (a)    cover by insurane company  =  
100

x
S                 

             (b)    cover by policyholder  = 
100

y
S   +  deductible                     

                   ~  with co-insurance  /x y ,   where  x + y = 100 
 

 

Analysis of past year's questions : 
 

 
 

SKILLS 

YEAR  /  DISTRIBUTION OF QUESTIONS 

2021 2022 2023 2024 2025 2026 2027 2028 

A6        

concept of risk and insurance         

premium of life insurance           

premium of motor insurance                         

~ (a),  (b),  (c)  

        

deductible         

co-insurance in property 

insurance  ~  (a),  (b),  (c)  

        

co-insurance in health insurance       

~  (a),  (b)  

 

(b) 
       

MARKS 3        



[ SM. ST. PETER TELIPOK ]     [ LEE CHIONG TEE ]                                       [  ONE PAGE NOTES  (1449/2)  ]                                                                                                                           18 

TAXATION                                                                                  
(ONE PAGE NOTES ~ SMART PAPER 2 → FOCUS 17) 

 

Formulae  & Notes  : 
 

•   Taxation process  : 

 paid 

prosperity to be shared among 

people tax 
managed by 

goverment 
develops 

country 

 
•   direct  &  indirect tax  : 

 ~  direct tax  →  Inland Revenue Board  (IRB) 

           →  taxes levied on a person’s income and wealth and paid directly to the government  (the tax burden cannot 

be distributed or transferred by the payer to another) 

           →  this tax is progressive ;  examples  :  income tax,  property assessment tax,  quit rent,  stamp duty 

 ~   indirect tax  →  Royal Malaysian Customs Department 

            →  taxes levied on the taxpayer,  but the burden can be transferred to others 

            →  examples :  sales and service tax,  customs duty,  excise duty,  entertainment duty,  extraordinary profit levy, . . . 

•   The purpose of taxation  : 

      (1)  source of government revenue  ~ govern the country,  finance the country’s development projects,  
redistribute income to address inequality in the society,  . . .   

      (2)  government policy implementation tool ~ cultivate caring community  (tax relief for parents’ medical 

expenses),  reduce excessive property investment activities  (real property gains tax),  . . .     

      (3)   control of sales of goods or services  ~ discourage from buying cigarettes and alcohol,  and the use of 

gambling services  (tobacco tax,  alcohol tax,  and gambling tax),  . . .    

      (4)  financial tool to stabilise the economy  ~ examples : by raising taxes or introducing new taxes, the 

government can reduce the purchasing power of the people to spend, reduce purchases and new 

infrastructure projects,  reduce aggregate demand in the country,  and hence will lower the inflation, . . . 

 •   The authority that collects taxes  : 

Income tax Inland Revenue Board  (IRB) 

Road tax Road Transport Department 

Property assessment tax Local Authority  ~  Municipal Council  @  District Council 

Quit rent State Land Authority  ~  State Land Office 

Sales and Servive tax Royal Malaysian Customs Department 
 

•   Consequences of tax evasion ~ legal and financial aspects: 

~  income tax →  Icome Tax Return Form :  individual (BE form,  30 April),  business (B form, 30 Jun)   

failure to submit  ITRF  if 

eligible for tax payment 

Income Tax Act 1967                                   

[ Act 53, Section 112(1) ] 
fine of  RM200  to  RM20000  @  

imprisonment of not exceeding of  6 months  @  both 

does not report actual 

income in the ITRF 

Income Tax Act 1967                                    

[ Act 53, Section 113(1)(a) ] 

 

fine of  RM1000  to  RM10000,  and a 

penalty of  200%  for under-reporting tax  give incorrect information about income 

tax payable for own or other person 
Income Tax Act 1967                                   

[ Act 53, Section 113(1)(b) ] 
 

evade tax intentionally @   
assist other person to evade tax   

 

Income Tax Act 1967                                   

[ Act 53, Section 114(1) ] 

fine of  RM1000  to  RM20000  @  

imprisonment of not exceeding 3 years  @  
boths,  and a penalty of  300%  for under-reporting tax 

 

~  road tax 

using a vehicle without 

valid road tax 

Road Transport Act 1987                

[ Act 333, Section 23(1) ] 

 

fine of not exceeding  RM2000 
 

   Note  :   vehicle with expired road tax of more than  1 year  → sent to  Puspakom  for inspection     

~  property assessment tax   

does not pay the tax within                             

the designated period 

 

Local Government Act 1976                

[ Act 171, Section 147 & 148 ] 

 

notice in Form E  will be issued 

still failed to pay the tax within  15 
days  after the notice the notice issued 

issued a detention warrant in Form F,  
and portable property could be seized 

. 

~ quit rent  →  is interpreted as  “ lease ”   &   must be paid on  1 January  to  31 May  each year      

does not pay the tax within                               

the designated period 
National Land Code 1965            

[ Section 97 ] 

notice of claim in form  6A                          

will be issued 

still failed to pay the tax within the started 

period in the notice of claim 
National Land Code 1965                          

[ Section 100 ] 

 

the land can be seized 
 

   Note  :  parcel tax = tax levied on strata ownership  (apartments, condominiums, . . . ) 
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~  sales and service tax  →  similar penalties under the Service Tax Act 2018 (Act 807,  Section 71)   
 

                       

evade tax intentionally   

@   

assist other person to evade tax 

 
 

Sales Tax Act 2018                

[ Akta 806 ] 

 [ Section 86(1) & 86(2) ] 

First offence  :  fine of  10 to 20 times the 

amount of sales tax  @  imprisonment of not 

exceeding   5 years  @  both 

Second or subsequent offence  :  fine of  20  

to 40 times the amount of sales tax  @  
imprisonment of not exceeding  7 years  @  both 

the amount of tax evasion 

cannot be ascertained 

Sales Tax Act 2018                

[ Act 806,  Section 86(3) ] 

fine of  RM50000  to  RM500000   @  
imprisonment of not exceeding  7 years  @  both 

the party who assist in preparation 

of false tax statements 

Sales Tax Act 2018                

[ Act 806,  Section 86(4) ] 

fine of  RM2000  to  RM20000   @  
imprisonment of not exceeding  3 years  @  both 

       Notes  :  Parties who need to register under the Sales Tax Act 2018 @  Service Tax Act 2018  : 

           (i)    Manufacturers or importers with sales revenue exceeding  RM500000 per annum. 

           (ii)   Service providers with revenue exceeding  RM500000 per annum.  

                (iii)  Provider of food and beverage preparation services with revenue exceeding  RM1500000 per annum. 
 

 

 

 

•   Chargeable income       =          Total annual income        −       tax exemption       −               tax relief 

 

 ~ donations 

~ gifts 

~ contributions 

~ EPF     ~ Insurances 

~ education fees   

~ medical treatment 

~ salary 

~ bonus 

~ dividends 

~ interests 

~ wages 

~ royalties 

*  Total annual income 

should be deducted                 

by tax - exempted 

allowances. 
    

  •   income tax  =  base tax  +  tax on the next balance  −  tax rebate 

            ~  tax rebate  =  all zakat payments  &  RM400  if taxable income does not exceed RM35000 

      Note 1  :   minimum month salary eligible for PCB  (after  EPF deduction)  

                       →  single individual,  RM2851 ;  married individual whose spouse is not working,  RM3851   

      ~  tax payable  >  PCB 

   →  insufficient tax payment  =  tax payable  −  PCB 

          →  insufficient tax payment must be made to  IRB 

      ~  tax payable  <  PCB 

    →  excess deduction of  PCB  =  PCB  −  tax payable       

           →  excess deduction of  PCB  will be refunded by  IRB  to taxpayer’s bank account 

       Note 2  :   joint tax assessment  →  cuase the tax payment increase dramatically. 

       ~  tax assessment filed by husband  (or wife) 

       ~  husband’s income  (or wife’s income)  is aggregated with wife’s income  (or husband’s income)  when filing 

tax assessment,  and  the claimable tax relief considered for calculation only once   

•    road tax =  base rate  +  progressive rate  ( cc vehicle  −  cc maximum previous base rate)             

•    property assessment tax  =  property assessment tax rate    annual value 

       →  annual value  =  estimated monthly rental    12                        

•    quit rent  =  quit rent rate per unit area    total land area            

•    sales and service tax                                                                   

      →  sales tax rates on goods are different,  which is  5%,  10%  or other rates depending on the goods.               

      →  service tax rate is  6%.     ( service tax on each credit card is  RM25 per year )     
 

Analysis of past year's questions : 
 

 

SKILLS 
YEAR  /  DISTRIBUTION OF QUESTIONS 

2021 2022 2023 2024 2025 2026 2027 2028 

A6        

Taxation process and purpose         

Tax collecting authority / Type              

Consequences of tax evasion         

(1)  Income tax  (b)                      

(2)  Road tax         

(3)  Property Assessment tax         

(4)  Quit rent         

(5)  Sales and Service tax         

MARKS 3        
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RATIOS AND GRAPHS OF TRIGONOMETRIC FUNCTIONS 

(ONE PAGE NOTES ~ SMART PAPER 2 → FOCUS 18) 
 

Formulae  & Notes  : 
 

•  trigonometric ratios 

 
sin θ

O

H
=  

 

H = 
22 AO +    

O = 
22 AH −   

 

A = 
22 OH −  

 

 

 
 

O
 

A
 

H
 

cos θ
A

H
=  

 

tan θ
O

A
=   = 

sin θ

cos θ
 = gradient

 

 3
 

 4
 

 5
 

 6
 

 8
 

 10
 

 9
 

 12
 
 15

 

 5
 

 12
 
 13

 

 8
 

 15
 

 7
 

 24
 
 25

 

 17
 

 20
 

 9
 

 40
 
 41

 

 10
 
 24

 
 26

 

 12
 
 16

 
 20

 
 21

  29
 

sin (90 θ) cos θ− =   

cos (90 θ) sinθ− =  

tan (90 θ) =−
cos θ

sin θ

 

 

•  special angle value   

 30 45 60 0 90 180 270 360 
 

sin 
1
2

 
1

2
 3

2
 0 1 0 −1 0 

 

cos 
3

2
 

1

2
 1

2
 1 0 −1 0 1 

 

tan 
1

3
 1 3  0  0  0 

. 

•  value  of  sine,  cosine  and  tangent  for  angle ,  0 ≤  ≤ 360 
 

 
 Quadrant I  ~  acute 

  (0 <    < 90) 

  •    sin      →  +    

  •    cos      →  +  

  •    tan      →  +  
 

   Quadrant II ~  obtuse 

      (90 <    < 180) 

         •    sin      →  +    

         •    cos      →  −  

         •    tan      →  −  
 

  Quadrant  IV ~ reflex 

   (270 <    < 360) 

   •    sin      →  −    

   •    cos     →  + 

   •    tan      →  −  
 

 

  Quadrant  III ~ reflex 

    (180 <    < 270) 

        •    sin      →   −   

        •    cos      →  −  

        •    tan      →  +  
 

 

sin              
+  ( I,  II)            

−  (III,  IV)            

cos              
+  ( I,  IV)            

−  (II,  III)            

tan              
+  ( I,  III)            

−  (II,  IV)            

180 − I 

I II 

180 − II 

180 + I 

I III 

III − 180 

I IV 

360 − IV 

360 − I 

   

 

x            

y            

 

(x, y)            

(I) 

O            
x            

y            
(−x, y)            

 
(I) 

(II) 

O            

x            

y            

 

(−x, −y)            

(III) 

(I) O            
x            

y            

 (IV) 

(I) 

(x, −y)            

O            

  I  =  corresponding reference angle                  
 

 

 In an  unit circle,  which is a circle with centre  O,  

and radius 1 unit     

    sin   =  y-coordinate  ;      

        kos   =  x-coordinate  ;   

        tan   = 
-coordinate

-coordinate

y

x
 = 

sin θ

cos θ
  

1 

−1 

y            

 

(x, y)            

O            1 

−1 

x            

 

 

 

 P 

Q 
 

 

horizontal line 

R 

 → angle depression of  Q  from  P
 

 =  

 

 

 

horizontal line 

 

 
P 

Q 

 R 

 → angle elevation of  Q  from  P 
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•  graphs of trigonometric functions   ~  y = a sin bx  ;   y = a cos bx  ;   y = a tan bx   
  ~  a = 1,  b = 1 

 

 
x 

90 180 270 360 

1 

−1 

y 
y  =  sin x 

 

 

                               

 
−1  y  1 ~ amplitude = 1,  period = 360  

 

x 

y 

O 90 180 270 360 

1 

−1 

y  =  cos x 
 

 

                               

 

−1  y  1 ~ amplitude = 1,  period = 360 

 y 

x 
O 90 180 270 360 

y  =  tan x 
 

 

                               

asymptote                             

 

−  y   ~ period = 180 

 

x 

y 

O 90 180 270 360 

1 

−1 

y  =  −sin x 
 

 

                               

 

 

x 

y 

O 90 180 270 360 

1 

−1 

y  =  −cos x 
 

 

                               

 

 y 

x 
O 90 180 270 360 

y  =  −tan x 
 

 

                               
asymptote                             

 

 y 

x 
O 90 180 270 360 

1 

−1 

y =  sin x   

 
 

 

                                

 y 

x 
O 90 180 270 360 

1 

−1 

y =  cos x   

 
 

 

                                

 

asymptote                            

y 

x 
O 90 180 270 360 

asymptote                             

y =  tan x   

 
 

 

                               
 

~  a = 3,  b = 2 

 

O 
x 

90 180 270 360 

3 

−3 

y 
y = 3 sin 2x 

 

 

                               

 
−3  y  3 ~ amplitude = 3,  period = 180   

 

 

x 

y 

O 90 180 270 360 

3 

−3 

y = 3 cos 2x 
 

 

                               

 

−3  y  3 ~ amplitude = 3, period = 180 

 y 

x 
O 90 180 270 360 

y = 3 tan 2x 
 

 

                               

asymptote                             

 

−  y   ~ period = 90 
 

In general  : y = a sin bx + c y = a cos bx + c y = a tan bx + c 

amplitude | a |  = 
maximum-   minimum-

2

y y−
 no amplitude 

period 

(  for one circle ) 
  360

b
  180

b
  

 

b 
360

period
  180°

period
 

 

c 
maximum-  + minimum-

2

y y
 movement of the origin point 

up or down on the y-axis 
           

      ~  a  changes  →  the maximum and minimum value change 

      ~  b  changes  →  the graph will be compressed or expanded 

      ~  c  changes  →  the graph will be move vertically up or down 

 

Note  : 

for sketch graph, 

class interval size  = 90
b
  

 

Analysis of past year's questions : 
 

 
 

SKILLS 

YEAR  /  DISTRIBUTION OF QUESTIONS 

2021 2022 2023 2024 2025 2026 2027 2028 

A3, C16        

*  trigonometric ratios ~3, (c)~3        

value  of  sine,  cosine  and  
tangent  for  angle ,  0 ≤  ≤ 360 

        

find values  between 0 and  360,  when 

given the values of  sin ,  cos ,  or  tan    
        

unit circle         

solve problems involving sine,  

cosine and tangent 

        

graphs of sine,  cosine and 

tangent functions   

        

solve  problems involving graphs of 

sine,  cosine and tangent functions 
        

effects of changes in constants  a,  b  and  

c  on the graphs of trigonometric functions 
        

MARKS 6        
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VARIATION 

(ONE PAGE NOTES ~ SMART PAPER 2 → FOCUS 19) 
 

Formulae  & Notes  : 
 

•  Direct Variation  :   if   x    ,   then   y       @    if   x    ,  then   y      

~  y  varies directly as  x     y  x   →   y = kx   @   
x

y
 =  k     1 2

1 2

y y

x x
=  

~  y  varies directly as the  square of  x      y  x2   →   y = kx2   @   
2x

y
 =  k     1 2

2 2
1 2( ) ( )

y y

x x
=  

~  y  varies directly as the cube of  x      y  x3   →   y = kx3   @   
3x

y
 =  k     1 2

3 3
1 2( ) ( )

y y

x x
=  

~  y  varies directly as the square root of  x      y  x    →   y = k x    @   
y

x
 =  k     1 2

1 2

y y

x x
=  

~  y  varies directly as the cube root of  x      y  3 x   →   y = k 3 x    @   
3

y

x
 =  k     1 2

3 3
1 2

y y

x x
=  

•  Inverse Variation  :    if  x  ,   then   y       @     if  x  ,   then   y  

~  y  varies inversely as  x      y  
x

1
   →   y = 

x

k
   @   yx  =  k    1 1 2 2y x y x=  

~  y  varies inversely as the square of  x      y  
2

1

x
   →   y = 

2x

k
   @   yx2 = k    2 2

1 1 2 2( ) ( )y x y x=  

~  y  varies inversely as  the cube of  x      y  
3

1

x
   →   y = 

3x

k
   @   yx3  =  k    3 3

1 1 2 2( ) ( )y x y x=  

~  y  varies inversely as the square root of  x    y  
x

1
  →  y = 

x

k
  @   y x = k   

1 1

2 2
1 1 2 2( ) ( )y x y x=  

~  y  varies inversely as the cube root of  x      y  
3

1

x
   →   y =

3

k

x
   @   y 3 x = k    

1 1

3 3
1 1 2 2( ) ( )y x y x=  

•  Combined  /  Joint Variation  :                                                                              

     ~  y  varies directly as  xm  and  zn   

           y   xm zn   →   y = k xm zn   @   
m n

y

x z
 =  k     1 2

1 1 2 2( ) ( ) ( ) ( )m n m n

y y

x z x z
=  

~  y  varies inversely as  xm  and  zn   

       y  1
m nx z

  →   y = 
m n

k

x z
  @   yxm zn  =  k     1 1 1 2 2 2( ) ( ) ( ) ( )m n m ny x z y x z=  

     ~  y  varies directly as  xm  and  inversely as  zn   

           y  
m

n

x

z
   →   y = 

m

n

kx

z
   @   

n

m

yz

x
 =  k     1 1 2 2

1 2

( ) ( )

( ) ( )

n n

m m

y z y z

x x
=  

 

Analysis of past year's questions : 
 

 
 

SKILLS 

YEAR  /  DISTRIBUTION OF QUESTIONS 

2021 2022 2023 2024 2025 2026 2027 2028 

A5        

direct variaton         

inverse variation              

combined  / joint variation 

~ direct / direct                     

~ inverse / inverse         

~ direct / inverse ✓           

MARKS 4        
 

Catatan  :   

1

n nx x=   →  

1

2x x= ,   

1

3 3x x=  

 

O 

y 

x
n 

 n = 1, 2, 3, . . .   

O 

y 

1
nx

 @ 
nx−  

 n = 1, 2, 3, . . .   

1
m nx z

 
O 

y  n = 1, 2, 3, . . .   

xm zn 

 
O 

y  n = 1, 2, 3, . . .   

m

n
x

z
 

y  n = 1, 2, 3, . . .   
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GRAPHS OF FUNCTIONS                                                                                  

(ONE PAGE NOTES ~ SMART PAPER 2 → FOCUS 20) 
 

Formulae  & Notes  : 
 

 

•   complete the table,  for the given quadratic, cubic  @  reciprocal function 

     ~  using calculator,   example  :  y = 2x2 + 1 → x = 3,  y = ?   ~  2 ALPHA   )  ^ 2 + 1,  CALC  3 =  →  y = 19        

•   draw the graph of quadratic, cubic  @  reciprocal function,  with the given scale 

                   y =  2x2 + 3x − 10                                 y =  x3 − 9x + 4                                         y = 4
x

−      

                                      

            Quadratic Function Graph                      Cubic Function Graph                    Reciprocal Function Graph 
 

•   find the value from the graph     (2 – 3 marks) 

~  given the value of  x  →  find the value of  y 

           ~  given the value of  y  →  find the value of  x  [ if  y = 0, then find the  x-intercept]   

•   find the solution (value of  x that satisfy) for the given equation 

~  get the suitable straight line  (by elimination / substituition) 

~  draw a straight line (on the same axis) 

~  solution = intersection point/s 

         Examples  : 
 

 

~  draw  :   y = 2x2 − 4x − 3     
 

     →  solve  :  2x2 + x − 23 = 0 

 

     

 

− ) 

  y  =  2x
2
  −  4x −  3 

  0  =  2x
2  

+    x − 23 
 

 
  y  =          −5x + 20   
 

 
 

 

~  draw  :   y = 6 − x3 
      

     →  solve  :   x3 − 8x = 6   
            

           ~ arrange  :  x3 − 8x + 6 = 0 
 

 

+ ) 

 y =   6  −  x
3
  

 0 = −6 + x
3
 − 8x 

  y =               −8x 

 
 

 

~  draw  :   y = 
x

24      

     →  solve  :  2x2 + 5x = 24 

              ~  (  x )  :  2x + 5 = 
x

24    

 

+ ) 

    y =   
x

24
 

    0 = −
x

24 + 2x + 5  

  y  =           2x + 5  
 

 

. 

 

Analysis of past year's questions : 
 

 
 

SKILLS 

YEAR  /  DISTRIBUTION OF QUESTIONS 

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 

B12 B12 B12 B12 B12 B12 B12 B12 B12  

complete table for the function                     
~ quadratic1,  cubic2,  reciprocal3 

(a)1      

~2 

(a)2 

~2 

(a)1 

~2 

(a)3 

~2 

(a)1 

~2 

(a)2 

~2 

(a)3 

~2 

(a)1 

~2 

(a)1 

~2 

 

draw the graph of the function (b) ~4 (b) ~4 (b) ~4 (b) ~4 (b) ~4 (b) ~4 (b) ~4 (b) ~4 (b) ~4  

interpret the graph                                              
~  find value of  x  @  y  from graph 

(c)  

~3 

(c)  

~3 

(c)  

~2 

(c)  

~2 

(c)  

~2 

(c)  

~2 

(c)  

~2 

(c)  

~2 

(c)  

~2 
 

solve the equation with the 

graph method 

(d)  

~3 

(d)  

~3 

(d)  

~4 

(d)  

~4 

(d)  

~4 

(d)  

~4 

(d)  

~4 

(d)  

~4 

(d)  

~5 
 

MARKS 12 12 12 12 12 12 12 12 12  
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CIRCUMFERENCE AND AREA OF CIRCLE 
(PANJANG LENGKOK DAN LUAS SEKTOR) 

(ONE PAGE NOTES ~ SMART PAPER 2 → FOCUS 21) 
 

Formulae  & Notes  : 
 

 

 

r
 

circumference  = 2    r  =   d
 

r
 


 

arc length  =  
360

θ
 2    r

 

r
 

area of circle  =    r
2 

area of sector  =
360

θ
   r

2 

j
 


 

find perimeter
 

find area
 

j
 

180
 

j
 

90
 

r
 

45
 

r
 

60
 

area   = 
2

1
  j  j 

 

semi-circle
 

quadrant of circle
 

 
 

 

 3
 

 4
 

 5
 

 6
 

 8
 

 10
 

 9
 

 12
 
 15

 

 5
 

 12
 

 13
 

 7
 

 24
 

 8
 

 15
 
 17

 

sin  = 
H
O  

 

 
 

O
 

A
 

H
 cos  = 

H
A  

 

tan  = 
A
O  

 

H  = 
22 AO +    

O  = 
22 AH −   

 

A  = 
22 OH −  

 

 

 25
 

area  =
2
1   O  A 

 

j r 

j r 

 +  = 180   

 
 

a
 

area = a
2
 
 

r + j 

j 

r − j 

j 

 
 

 

•   symmetry and chords  ~  relation between chord,  radius  and  length of arc 
 

 

 

O 

P 

Q 

S T 
U 

R 

 
 

    

     

     •   PQ  =  QR     

 

     •   ST  =  TU     

 

 

 

O 

R 
P 

Q 

S T 

U  

 

  •   PR  =  SU     

 

  •   OQ  =  OT 

     

  •   PQ  = QR =  ST  =  TU      

 

. 
  

Analysis of past year's questions : 
 

 
 

SKILLS 

YEAR  /  DISTRIBUTION OF QUESTIONS 

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 

A9 A9 A10 A9 A9 A10 A11 A11 A10  

perimeter (a) (a) (a) (a) (b) (a) (a) (a) (a)  

area (b) (b) (b) (b) (a) (b) (b) (b) (b)  

symmetry and chords           

~  involve the pythagorean theorem           

~  involve the trigonometry 1/ ratio2     ✓1    ✓2   

MARKS 6 6 6 6 6 6 6 6 6  
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SAVINGS & INVESTMENT,  CREDIT & DEBT 
(ONE PAGE NOTES ~ SMART PAPER 2 → FOCUS 22) 

 

Formulae  &  Notes  : 
 

•   Types of savings 

Account Interest Withdraw Certificate Referral Overdraft Return Risk Liquidity 

saving low any time    low free High 

fixed deposit high maturity ✓   low free High 

current  cheques  ✓ ✓  free High 

Note  :   Credit counselling and credit agencies encourage each individual to save  10%  of their monthly income. 

•   Types of investments     

Investment Examples Types of returns Return Risk Liquidity 

company shares MayBank, TNB, Petronas dividend, bonus shares, capital gain high high moderate 

unit trust ASB,  bond, equity fund  dividend, bonus shares, capital gain moderate low High 

real estate   land, house, commercial lot rental, capital gain  high low low 

Note  :    

~  diversify investment portfolio → reduce investment risk   

~  cost averaging strategy  →  lower the risk of loss 

•   simple interest,   I = Prt,   P = principal (deposit amount),  r = yearly interest rate,  t = time in years   

Note  :   5%  = 5
100

 =  0.05  ;   original   5%  = 105%  = 1.05   ;   original   5%  =  95%  = 0.95   

•  matured value,  MV = 1

nt
r

P
n

 
+ 

 
    →    compound interest 

   Note  :    every 2 months → n = 6 ;  every 3 months / quarterly → n = 4 ;  every 4 months → n = 3 ;                                      

every 6 months  / every half year → n = 2 

•   return of investment, ROI  =
Total return

100%
The value of initial investment

     

•   Credit card 

Advantages Disadvantages 

~  cash rebats  @  points redemption 

~  not need carry a lot of cash 

~  convenient of buying goods online 

~  easy to make payment 

~  overspending 

~  annual fee,  finance fee and late payment are charged 

~  some stores do not accept credit payment 

Notes  :   

      ~  Minimum credit card payment  →  5%  of the total balance of the statement  @  minimum RM50   

    ~  No payment is made within the interest free period → 1% of the total outstanding balance  @  minimum RM10.  

 

Analysis of past year's questions : 
 

 
 

SKILLS 

YEAR  /  DISTRIBUTION OF QUESTIONS 

2021 2022 2023 2024 2025 2026 2027 2028 

        

calculate simple interest            

calculate mature value            

calculate returned of investment         

calculate the average cost per share         

credit card  ~  payment         

loan repayment  &  installment   
~ flat interest 1 / interest on balance 2 

        

MARKS         
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VOLUME AND TOTAL SURFACE AREA OF SOLIDS 

(ONE PAGE NOTES ~ SMART PAPER 2 → FOCUS 23) 
 

Formulae  & Notes  : 
 

 

Solid Net  /  Layout Total suface area,  TSA Volume,  V 

Cube ~ 1 

a  

 

 
 

 

 

6a2 

 

 
 

 

 

a3 

 

Cuboid ~ 2 

 
a 

b 

c 

 

 

 
 

 

2 [ ab + ac + bc ] 
 

@ 
 

2ab  +  c (2a + 2b) 

 

a  b    c 
 

@ 
 

base area   c 

Cylinder ~ 3 

 

h 

j 

 

 

 

h 

2r 

2rh 

r
2 

r
2 

 

 

 

2r2  +  2rh 

 

 

 

  r 2  h  
 

@ 
 

cross section area   h 

Cone ~ 4 

 

h 

j 
 

 

 

2r 

t 

rt 

r
2 

 

 

 

r2  +  rt 

 

 

3

1
    r 2  h 

@ 
 

3
1   base area  h 

Pyramid  (rectangle) ~ 5 
         

       

 
h 

a 
b 

 

 

t 

k a b 

 

 

ab + 2 [ bkat
2

1

2

1
+  ] 

@ 
 

ab  +  at  +  bk   

 

3

1
  a  b  h 

@ 
 

3
1   base area  h 

Prism (triangle)  ~ 6 

 

b 

a 

t 

h 
 

 
 

 

2 [ ab
2
1 ] + ah + bh + th   

 

@ 
 

ab + h (a + b+ t)   
 

 

[
2

1
  a   b ]   h  

@ 
 

cross section area  h 

Prism  (trapezium) ~ 7 

 

a 

b 

k 

t 
h 

 

 

 
 

 

2 [ ))((
2
1 hba +  +                         

at + bt + ht + kt  
 

@ 
 

(a + b)(h) + (a + b + h + k)(t) 

 

[
2

1
 (a + b)  h ]  t 

 

@ 
 

cross section area  h 

 

Sphere 

r 

 

Total surface area 

=  4       r2 

Volume = 
3

4
       r3 

hemisphere 
 

r 
 

Total surface area 

=  3       r2  

Volume =
3

2
       r3 

. 

 

Analysis of past year's questions : 
 

 
 

SKILLS            

YEAR  /  DISTRIBUTION OF QUESTIONS 

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 

A6 A5 A9 A8 A5 A3 A4 A10 A5  

volume  (*find unknown value) 2+7 4+9 3+7* 3+7* 2+3* 3+7 2+3* 2+3 3+7*  

total surfare area           

MARKS 4 4 4 4 4 4 4 4 4  
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NUMBER BASES 

(ONE PAGE NOTES ~ SMART PAPER 2 → FOCUS 24) 
 

Formulae  & Notes  : 
 

•  properties of number bases 

   →  each base has digits from  0  to a digit which is less than  its base.   → Example  :  base 5 - digits  0, 1, 2, 3, 4 

   →  for a number in the base higher than  10  ~  A = 10,  B =  11,  C = 12,  D = 13,  E = 14,  F = 15 . . . 

•  Convert numbers from one base to another   
 

    

 

asas 10 

base 7 

base 2 
base 3 

base 4 

base 5 

base 6 base 8 

asas 9 

base n base 10 

base 10 base  n 

1 2 4 1 2 4 1 2 4 

(digit  place value)  

divided by  n  

remainder 

  

until remainder  <  n 

[ process of  division ] 

[ expanded notation ] 

 5
3 
+ (4  5) + (3  5

0
) 

 
5

3     
5

2     
5

1     
5

0 

 1
       

0   
   
4

       
3 5  

* 

“3 digits” method 

 

        

 

    528  =  x5   

 

remainder 

Example  :  base 10 → base 5 

 
value of digit  

4  in base 10 

 
500 

    4  1 0 35  =  4  5
3
  + 1  5

2
  + 3  5

0
  = 528   

 

3  2  1  0 

 
value of digit  

1  in base 10 

 
25 

 
value of digit  

3  in base 10 

 
3 

place value 

 
 

Example  :  base 5 → base 10 

5 2 8 

 

5 

 1 0 5   . . .  3  

 

5 

  2 1   . . .  0  

 

5 

   4   . . .  1  

 

41035 

528  5 = 105.6 

~ 528 − 5(105) = 3 
 

105  5 = 21 

~ remainder = 0 
 

21  5 = 4  (stop, > 5) 

~ 21 − 5(4) = 1 
 

 
Example  :  base 4 → base 9 = base 4 → base 10 → base 9   

 

         

 

mode mode 3 

→    d  ~   base 10  (DEC) 

→    o  ~   base 8    (OCT)  

→    b  ~   base 2    (BIN)      

→    H  ~  base 16  (HEX)      

 

base conversion using a calculator    → 

(10,  8,  2,  16 ) 

NOTES  : 

 

•  addition and subtraction of numbers in various bases         

     

           7        9        3 13   

+ )                    9        8 13   

          7       18      11 

                − 13              

          8        5        B 13 

 

1 

      

           1       3       5 6   

+ )      5       0       3 6   

          6       3       8 

        − 6             − 6 

  1       0       4       2 6 

 

1 
1 

      

 

          8     0     0     3 9   

 − )            7     2     8 9   

9 7 

8 

9 

8 

12 

   7     1     6     4 9 

 
      

 

          5     0     0     3 15   

 − )                   2     8 15   

15 4 

14 

15 

14 

18 

   4      E    C    A 15 

 

 
 

Analysis of past year's questions : 
 

 
 

SKILLS 

(bases  :  2, 3, 4, 5, 6, 7, 8, 9, 10)                  

YEAR  /  DISTRIBUTION OF QUESTIONS 

2021 2022 2023 2024 2025 2026 2027 2028 

A4        

1place value,  2value of a digit in 

base 10,  3expanded notation  
        

convertion of base 6,9  10        

operation of addition and  subtraction         

MARKS 3        
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LOCI IN TWO DIMENSIONS 

(ONE PAGE NOTES ~ SMART PAPER 2 → FOCUS 25) 
 

Formulae  &  Notes  : 
 

 type 1  ~  locus from  1  fixed point     a circle with centre  ( ? )  and radius  r  units 

 

 
   Locus of  Z given that  ZL = 3 cm    a circle with centre  L  and radius 3 cm 

   Locus of  Y such that it is  3 units from  R    a circle with centre  R  and radius 3 units 

   Locus of  P  such that MP = DC    a circle with centre  M  and radius  DC  

   Locus of  M that is constantly  3 units from the (2, 1)    a circle with centre (2, 1) and radius 3 units      

r 

r 

r 

r 

r 

 

 type 2  ~  locus from  2  fixed points     a perpendicular bisector of  ( ? ) 

 
   Locus of  Y,  given that  YJ =  YK     a perpendicular bisector of  the line  JK 

   Locus of  Q  such  AQ = BQ    a perpendicular bisector of  the line AB 

   Locus of  P  such that it is equidistant from point  Q  and  T    a perpendicular bisector of  the line  QT 

   Locus of  Z  such that its distance from point  E  and  H  is the same    a perpendicular bisector of  the line EH 
 

 type 3  ~  locus from  1  straight line      two paralle  lines,  with perpendicular distance  d  units from the line 

 
   Locus of  P  such that it is  2 units from MK   

        two straight lines,  with  perpendicular distance  2 units from  MK 

    Locus of  Y  such that  Y  is always  3 units from  MN    

         two straight lines,  with  perpendicular distance  3 units from  MN 

    Locus of  Z  such that its perpendicular distance from  EG  is always  1.5 cm 

         two straight lines,  with  perpendicular distance  1.5 units from  EG 

d 

d d 

d 

d 

 

 type 4  ~  locus from  2  parallel lines     a straight line in the middle of two parallel lines 

     Locus of  Z  such that it is equidistant from lines  PT  and  QR,  where  PT // QR 

         a parallel line in middle of lines  PT  and  QR 

    W  moves such that it is equidistant from the straight lines  PS  and  QU,  where  PS // QU  

         a parallel line in middle of lines  PS  and  QU  

 type 5  ~  locus from  2  intersecting lines      an angle bisector of    ( ? )  

 

    Locus of  H  such that it is equidistant from  QR  and  QP   angle bisector of  PQR 

   Locus of   X  moves in such a way that it is always equidistant from EF and  EH   

        angle bisector of  FEH 

   Locus of  Z  such that its perpendicular distance from  PQ and QR are the same   

       angle bisector of  PQR  

   Locus of  P  such that  PAC = PAD      angle bisector of  CAD 
 

 

Analysis of past year's questions : 
 

 
 

SKILLS 

YEAR  /  DISTRIBUTION OF QUESTIONS 

2021 2022 2023 2024 2025 2026 2027 2028 

        

type of loci  (1, 2, 3, 4, 5)          

intersection of loci ~ 1         

intersection of loci ~ 2 ( <,  > )         

MARKS         
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            RUMUS MATEMATIK  /  MATHEMATICAL FORMULAE                           
 

Rumus-rumus berikut boleh membantu anda menjawab soalan. Simbol-simbol yang diberi adalah yang biasa 

digunakan. 

The following formulae may be helpful in answering the questions. The symbols given are the ones commonly used. 

 

 

NOMBOR DAN OPERASI   

NUMBER AND OPERATIONS 
 

1.     a m  ×  a n   = a m + n 2.     a m  ÷  a n  = a m – n 

 

3.     (am)n = amn 
4.     

1

( )

m

mn na a=  

5.     Faedah mudah  /  Simple interest,   I = Prt 

6.     Nilai matang  /  Maturity value,  1

nt
r

MV P
n

 
= + 

 
 

7.     Jumlah bayaran balik  /  Total amount payable,  A = P + Prt 

 
 

 

PERKAITAN DAN ALGEBRA  

RELATIONS AND ALGEBRA 
 

1.     Jarak / distance   =  2 2
2 1 2 1( ) ( )x x y y− + −  

2.     Titik tengah / Midpoint,  (x , y)   =   






 ++

2
,

2

2121 yyxx
 

3.     Laju purata  =  
jarak yang dilalui

masa yang diambil
   /                                                                                                                       

Average speed  =  
tan  

 

dis ce travelled

time taken
    

4.     
12

12

xx

yy
m

−

−
=  

5.     
pintasan-

pintasan-

y
m

x
= −                                                                                                                            

         
-int

-int

y ercept
m

x ercept
= −  

6.      A−1    =  








−

−

− ac

bd

bcad

1
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SUKATAN DAN GEOMETRI   

MEASUREMENT AND GEOMETRY 
 

1.     Teoram Pithagoras  /  Pythagoras Theorem,  c2  =  a2  +  b2 

2.     Hasil tambah sudut pedalaman poligon   =   (n – 2) × 180°          

         Sum of interior angles of a polygon  =   (n – 2) × 180°   

3.     Lilitan bulatan   =   d   =   2j          

        Circumference of circle   =   d   =   2r  

4.     Luas bulatan   =   j2     

         Area of circle   =   r2   

5.     
panjang lengkok

lilitan bulatan
   =   

sudut dicangkum pada pusat

360°
  

        
  

  

length of arc

circumference of circle
   =   

   

360

angle subtended at centre


 

6.     
luas sektor

luas bulatan
   =   

sudut dicangkum pada pusat

360°
  

        
  sec

  

area of tor

area of circle
   =   

   

360

angle subtended at centre


 

7.     Luas lelayang  =  
2

1
  ×  hasil darab panjang dua pepenjuru 

        Area of kite  =  
2

1
  ×  product of the length of the two diagonals 

8.     Luas trapezium   =   
2

1
  ×  hasil tambah dua sisi selari ×   tinggi  

        Area of trpezium =   
2

1
  ×  sum of paralle sides  ×  height 

9.     Luas permukaan silinder  =  2j2 + 2jt   

         Surface area of cylinder   =   2r2 + 2rh 

10.    Luas permukaan kon   =   j2  + js      

         Surface area of cone  =   j2   + js 

11.    Luas permukaan sfera   =   4j2        

         Surface area of sphere  =   4r2 

12.    Isi padu prisma   =   luas keratan rentas  ×  panjang  

         Volume of prism   =   cross sectional area  ×  height  

13.    Isipadu  silinder   =   j2t            

         Volume of cylinder   =   r2h 
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14.    Isipadu  kon   =   
3

1
 j2t           

          Volume of cone   =   
3

1
 r2h 

15.    Isipadu  sfera   =   
3

4
j3            

          Volume of sphere   =   
3

4
r3       

16.    Isipadu piramid  =   
3

1
 ×  luas tapak  ×  tinggi          

         Volume of pyramid   =   
3

1
 ×  base area  ×  height 

17.    Faktor skala,  k   =   
PA

PA'
          

         Scale factor,  k   =   
PA

PA'
    

18.    Luas imej   =   k2   ×  luas objek          

         Area of image   =   k2   ×  area of object 

 

 

STATISTIK DAN KEBARANGKALIAN   

STATISTICS AND PROBABILITY 
 

1.     Min  /   Mean,  
N

x
x


=  

2.     Min  /   Mean,  




=
f

fx
x                              

3.    Varians  /  Variance,  2  =  ( )
2

2x
x

N
−


  =   

2( )x x

N

−
 

4.    Varians  /  Variance,  2  =  ( )
2

2fx
x

f
−




  =  

2( )f x x

f

−


 

5.    Sisihan piawai  /  standard deviaiton,    =  

2
2x

x
N

−


  =  

2( )x x

N

−
 

6.    Sisihan piawai  /  standard deviaiton,    =  

2
2fx

x
f

−



  =  

2( )f x x

f

−


 

7.     P(A) = 
)(

)(

Sn

An
 

8.     P(A)  =  1 − P(A)       
 
 


