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Relations representation

arrow diagram ordered pairs cartesian graph

Y
e X={1,23} st —-
. Y={2,3,4,5) i 0

{(1,2,(2,3),3,9) 2 S5

X Y T

e domain = {1,2,3} , codomain = {2,3,4,5}

e range= {2, 3, 4} — range c codomain

e the image of 1 =2, the image of 2 =3, the imageof 3=4
o the objectof 2 =1, the object of 3 =2, the object of 4 =

: arrow diagram, ordcred pairs, cartesion graph

- -

ONE PAGE NOTES

[ LEE CHIONG TEE ]

L@
“FUNCTIONS » | = /"%=x |
Obsolute functions ~ object, image, domain, range
y=Mx) Find
y=|1-2x| (a) the value of £,
2 98|/ Al
|1-2k|=0
> X k=1
ol k 4 2

(b) the range of f(x) for the domain -2 < x < 4,
f@)=7 > 05 fix)< 7
(c) the domainof 0< flx)< S.

Composite functions : ~ find function in front
g(®)=3-x and fg(x)=3x+1, find f{x).

Slgx)]=3x+1 @ &' ™= '-3 3-x
3=-x)= 3x+1
L rar fgLe-'(x)J=3[g-' @] +1

T 4 fx)=33~x) +1
(A s =10-3x
SO)=36-N+1 & g1 = [ = x 1
= 10-3y 1 s
S(x) = 10-3x V@ T=ER)

Types of relation
one to one many to one onetomany  many to many
Functions

e function notation — f(x)=x+ 1 (example : refer arrow diagram)
. condmons Junction — one to one @ many to one relation
— each object must mapped with an image only

e [o determine whether a graph is a function :

~ draw a vertical line, and it cut the graph at only one point
o maps onto ifself :

~ if x is maps onto itself under function # > h(x)=x

~ if 5 is maps onto itself under function k - k(5)=35

ax+b

o defination : f(x)= » X 2k

'
': Note : E
Six)=5 : x| =t E
|1-2x=5 B
1-2x =-5, 1-2x =5 b ox=—tt |
=31 oy Qe Hhord it
Steps to draw obsolute function graph
(1) find the x-intercept, when image =0
(2) find the y-intercept, when object=10
(3) draw the graph for the given domain
example : y=1{x)
f=l2e-1l,for -1 <x<5 G. 9

-1 3)

X 0 -1 5

=

X

vy |1 0 |3 1]9
Note : graph in the shape of “V”

fx)=y; gw==z

= gflx)=:
\\[(__’ ~5— g'@=y; [ =x
fg T—<—— >l @

function g e f exists —= range of f< domain of g
function fe g exists = range of g c domain of f°

cx+d’

~ if fix) isundefined - ck+d=0 @ k= -
~ if fix) isdefined - ck+d#0 @ k# —‘?’

Composite functions :

ux)=1+3x

~ find function in behind
Sf(x)=2x-5, and fg (x)=1-2x, find

v(x)=3-2x. @ ED, ) e,

= 7 y Find : b= 1-2(-D) fle®]=1-2x

unctions : object and image ] - =g 2[g(x)]-5=1-2x

; g . (@) vu(x), (b) 1*(2). ' .
Given f'(x)—3.\-7. Find . = W] - : 2[g)] = 6 2.1:
(a) the image of 5, (b) the object of 23. = y(1 +3x) = u[1+3Q)] | gM)] =

f(5)=3(5)-17 Ix—-7=23 =3-2(1+3x) = u(7) — @w+b = =
=8 x=10 = 1-6x =22 /&) avd & -cx+a

(for checking answer)

Inverse functions ¢ to every onetoone function
o) fix =y, there exist an inverse
( y /@ function f~':y = x
a, ,I
(o, c) (b, a) e domain for /- (x)
(=h, ) y=7() = range for f(x)
../k— i > x

range for /-1 (x)
= domain for f(x)

/(c, 0)

Y= (ks _h)

o the graphof y= f(x) and y=
about the line y=x

e if y=f(x) and y= f-'(x) are inverse to each other
A= S0 = x

o determine whether a function has an inverse : draw.a
horizontal line, and it cut the graph at only one point

S (x) are symmetry

____________________________ sk LR
fE)=x+k - f (x)=x—k ) g =, xv4
f@=hke o>f1@) =% ;3_-%,=y

\ 3x=xy—4y
f@=axrbo 0= 1 50

\ dy=x(y-3)
f@=2+b > 0=a(x=b) | a4y __

‘ y3
fx)=x* o> [ (X)=\/; E (x)=-_—}-,x¢3
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ONE PAGE NOTES Ty e e
“QUADRATIC FUNCTIONS ” b

y x-—;; - symmctry (+)

. '
' :: y y
' i! a>0and ¢>0 a>0and c<0

______________________ :symmclry (—). b "
\ y=ax > b=0.c=0 : : y=axl+c = b=0 E ! - X c & :E i X %
2 v y L b (1 1 a<QOand b<0 ] a<0and b>0 'y
E y (a=-HA a<0 \ y e a>0 es0 . i l . ; :: 3

N C "] ]

: x Xy ! - X4 1 .:
1 : ' ] B ' : ::

e e T
- - SN

y=ax*+bx+c

.
S~

Tt

If @ and b are same sign — symmelry to the leff of y-axis If a and ¢ are same sign — roofs are same sign — ac >0
@=a>0 L EN 1y T e If @ and b are different sign — symmetry to the right of y-axis If @ and c are different sign — roots are different sign — ac <0
Quadratic Equations f(x)=0 | Quadratic Functions Quadratic y=f@x) »a>0 y=/) Tl <0 root A
- PP < = ax® > , ,root root . i
a” +bx+e=0 i) eoe Sty Inequalities o/ ; 2 /\/ Sk ! :: 1 \
o 'p / o [3'\ > X root
find the roots of the quadratic equation (the value of x that satisfies the equation) ' 1 A ;
¢ > completing the square oo ; SE)<0—>a<x<pP f (1) 2000 x<B f(¥)= (x-\)? fx)= —(x-A)p
) P s ! x)>0—>x<a, x> fX)£0->x<a, x>
: Fstibzso==i : § o ! /) P P f(x) touches x-axis at only [ point
using calculator BN2 2 1 5 S ; isi
(CASI0 5-STOMS, CANON F-S705G) X2+ by + (—;) = (3) +c=0 e J () intersect x-axis at 2 distinct points x-axis is the tangent to f(x)
AL T Ay [ 2 different / distinct real roots ] [ 2 equal real roots ]
rmodi“ modﬂl mode“ x+2? (&)Y +c=0 -
2 @2 ) : b? —4ac > 0 (positive discriminat) b* —4ac=10
m'] Xl—bx+c=0 b[ 3> X
a= b= = £ N2 (N2 Vertex Form a>0 parabola >
r bX+(T) _(T) = f)=alx—h2+k : .
S x=? x2=? ok : [ equation of tangent ] s
: (=) =3 +c=0 o is reflected at x-axis y=k > X
NOTE : if appear x only )= el i)
e B b;@+ i oy ‘ (h, k) [ minimum point ] f(x) does not intersect x-axis
o is reflected at y-axis x=h f(x) is always above @ below x-axis
i alx’+2x]+c =0 f)=a@x+hy-k [ equationofaxis of symmetry ] f(x) is always positive @ negative
2 b b [ no real roots / imaginary roots ]
alx®>+L2 x - -—] J+c¢ =0
Ualngytmils & (2") ( 2") e General Form Intercept Fornt b?> —4ac <0 (negative)
' —4ae al (x+-L)? —(L) J+c =0 f@)=a?+bx+c S =alx-p)(x-q) P R B T T
x= e ! ! 1 real roots !
a a(x+ 2”) 4" =0 a <0, maximum point Turining point / vertex i REMARKS : b2 —dac>0 .
) ) . [_L f(_L)] B (2 ¥ mla o i it £
Form Quadratic Equations from given Roots 2a° 2a {
roots = o, P il ' 1A P s e s P P s | :Sketch the graph of a quadratic function
’ | IDENTITIES ALGEBRAIC I (_ e ) _ dac=h? e f(_ b ) = duc—b? _ f( PHq ) ! (i) find the minimum @ maximum point
(x-o)(x=PB)=0 o2+ P =(a+PB)—2aP A 2u 4u 1 2a 4a 2 ) , | (i) findthe y-intercept
@ SR N P AR | e L Sy s = - value of ¢ @ substitute x=0, £(0)
! e N 1 ere v
—~(SOR)x+(POR)=0 ~ SOR =a+p & POR=ap : h = _(;_u) — P_‘z“l : d donTaln i —0<x<ow i | (iii) find the x-intercept
____________________________ N < Y . | ! relation ~ many to one i —> substitute y=0 ~ calculator (£EQN)
| 1 »
' = (b =g, # ! domain : x<h @ x2h \ | (iv) find the value of fim) and f(n) for
E_:Y-OR (a} and  POR a Il = SOR = sum of roots & POR = pdeUCt of roots _\ : relation ~ one fo one \ the given domain : m<x<n.
"""""""""""" | o o
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[ ONE PAGE NOTES - ADDITIONAL MATHEMATICS (3472) )

STEPS OF SOLUTION : SYSTEMS OF LINEAR
EQUATIONS IN THREE VARIABLES
~ each linear equation has 3 variables
~ the highest power of each variable is 1
e steps in solution : using elimination method
(1) Rearrange all the equations in the form, ax + by +cz=d.
(2) Do the first elimination, either x, y or =
— NOTE : samesign (—), differentsign (+)
(3) Do the second elimination. ~ obtained the value of the
first variable.
(4) Substitute the value of first variable into any equations in
(2) to get the value of second variable.
(5) Substitute the values of first and second variable into any
equations in (1) to get the value of third variable.

examiple 1 simultaneous equations ~ caleulator / fuctor
Solve the simultaneous equations :
2xx—y-3=0 and 2x* +y =10x-9
e 2x—y-3=0
1=> X-3 = y-mme—m-
o 2x? +y=10x-9<-"
2+ 2x—-3—-10x+ 9=0
2x2 —8x +6=0
x* —4x +3=0
(x=1)(x=-3)=0
-————-- x=ily x=3
e x=1,y=-1
x=3, y=3

example 1 : linear equation in 3 variables
Solve the system of linear equations :

=3Pz =D sk 1)
4x—-4y+z=7 ..... (2)
2x+y—=3z=—4 ...... (€]

(Dx4: (2) Mx2; (3)

Ax—12p+47=8

2x—6y+2z- =4
-) Ax—dy +z=17

-) 2&x+y-3:=+4

=8y+3z=1... (4) =7y+5z = 8...(5)
@ x7;5 (5)x7 o« —8y+9=1
=56y +21z = 7 y =1
-) =56y+40z =64 siy =1 2=3 ()
=19z =-57 ~x-3+3=2
2=3 = (4) x=2

example 2 : simultaneous equations ~ formula
Solve the simultaneous equations :
2x+y=1 and 2x* +)2+xy =5
Give your answers correct to three decimal places.
o x+y=]
> y=l-2------ 1
o 22> +)2+xy=5 (.;I
22 +(1-2pP+x(1-2x)-5=0
202 kAl oot s b= 2x2 =510,

1

1

1

1

1

1

: 45 =3x —4=0
o e IEENIE) AWE
; 2(4)
; _3xn

1 8

Lo—- =1.443, —0.693

o x=1443, y =-1.886
x=-0.693, y= 2.386

example 2 : 2)x2; 3)

Solve the system of linear equations : 2x0-2p+ 10z =

(a+ by = a*+2ab + b?
= (x+7)P=x2+14x+49

if

[ LEE CIHIONG TEE]
ONE PAGE NOTES
“SYSTEMS OF EQUATIONS ”

STEPS OF SOLUTION :
SIMULTANEOUS EQUATIONS

e steps in solution : using subtituition method
(1) From the linear equation, express one of the
unknown as the subject. ~ sometime, also can
from the non-linear equation
Suistituted (1) into the non-linear equation to
form a quadratic equation.
(3) Arranged the quadratic equation into general
form : ax*t+bx+c=0
(4) Simplify and solve the quadratic equation by using :
(i) calculator fx-570MS

3x-5x-12=0

(x—3)(3x+4)=0<‘.=\@

x=3

@

-

'

5= 5=
! from calculator : fx-570MS
!

1

1

1

]

i

i

1

| mode || mode || mode || 1 |{ » HT‘

a?3 = b?-S5= c? -12=

>x=3 x=-133.[shift][asec]-$

Note : if appear x only - x;= x,

(ii) factorise

- g -

§ awssp=iol :
! x(2x-5)=0 : i
" A0k : :
: ! :

(5) Obtain the values of other unknows by

substituting the x; and x, into (1).

Il
N

1

i

1

1

i
y=Tz==2 ..... ) +) =2 +2y- 10z 0=10 e RS N T e ;
oy 45z=2 ) 3 4 (@—bf = @ +2apE B @@+b)(a—-b) = &= P ,
X=) Z T 4 L. (- 0=10- infinite e : : _)(3x+2) (3x—2)= 02— 4 ‘.
_2\'+2y_ 10z=6 ...... (3 ~ 0 #10 = no solution solutions ' - (?.Y‘— ])'—4.@—4.'("'1 : ! '
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UIVLE FAUL INUI1LY

" Iog,, x'= ”]Ognx I h)g(’,, W= A _ 108, X'; r
“INDICES, SURDS AND LOGARITHMS , 4
LAWS OF INDICES LOGARITHMS AND LAWS OF LOGARITHMS (1)
R = T L & logq y _
axa =a - " a + a = ia;'——a’" (am)n = gmxn =(a")'" ao =1 > a#0 . I_’y>0 : r"y>0 a a =y
a'=y €«---» x=log.y
@ x b = (axby T =) = @y e~ R P L a>0, a=1 lqeattc 0
_ -m+ ) S i S(nie logc b log. b = L =1
1 ) = [
= = gmtn a_,,f+n = kg™~ " a"la" = g (m+n) @ ",..! — =g~ (m=m log, b e 0g4 Rgpe log, a
1 I | = =1 =
3 m 1 4 1 4 L log, b=k < logya = ¢ lgy=logyo ¥
Jam = a" = (a™)n = (a")'" "J; = qn = J; = q2 & 3a = a3

i - X log, (xy) = log, x + log, y
Notes : d'=y o a=y" @ a'"=y & a=y"

log, [':‘,] = logg x - logg ¥

TABLE FOR NUMBERS POWER OF # LOGARITHM OE'A NUMBER
BASE2 27 =L |2 =312 =2 | =0 | 21 -2 | 22-4 | 2wl 2= e e i e e T
BASE3 [ 3%=4 |32=g |3'=1 | 30-7 | 31=3 | 32=9 | 3=27 | 3¢=81 |35 =243 —1=log, 1 = logz ! = logst = . . .= log,x"'
e TR T L | [ B 1 |~ v, . n: o i o
BASES |57 =55 [5%= 35 | S =5 | 5°=1 | 5t =5 | 52=25 | 53= 125 | 5*= 625 0' = Hogaiti— opailr = Iopeiie b L b
= vl | | Zov il =17 =l /
BASE6 |6°= 5 |62 =3¢ | 67 =¢ | 62=1 | 6 =6 | 62=36 | 6> =216 26 = 64 1 = logy2 = log33 = logs5 = log, x
BASE7 |77=55 |72=5 |7 =% | =1 | 77=7 | =49 | 7 =343 | 20=1024 | 27=128 2 = logy4 = logz9 = logs25 = . . . = log,
BASE 10 [ 107 = 1102 =25 110 = <& | 100 = 1 | 10" =10 | 102=100 | 10°=1000] 2°=512 | 28=256 3= logy8 = log327 = logsl25= . . .= log,®
Notes : . .
L ! 1 L 1 w o ale i
2=42 3=92 5= 252 7= 492 2=83 3=273 : :
1 [}
SURDS — numbers with radicals, have infinite decimal places and are non-recurring / not a fraction i 9 :.
1 7 > X ; - > X
JaxJa=a | JaxJb=+ab \/Z+\/E=%=J% (\/Zi\/B)2=a+b¢2J5\/E (Va+B)(Ja-B)=a-b | o1/,0) AT ':
] ’ & -1 = = |
Uoy=x () = log, x y=x S7'(x) =log.x =Inx :
J4 = J9 = Ji6=4| (8=2J2 | yR2=402 | J50=502 | J12=6J2 ‘/2—(’:25\:. ':
- o - ithm, | I
J35 =5 | J36=6 | y®=7| Jiz=2/35 | T =33 |y =73 [y =83 | {B=3 |\ .. s ol
Gl Sl T e e A S T O RO e e e e L S R 0. :
i additional notes :  ® log [;7=log, 7" E :' rationalising the denominator ': :: w Ine' = x .} :: 3 = 1 l:
' 3 1 e . A conjugate surd £ e e eseaingicn
E g [‘/7'_] =aja ° logx,\-er log,, xy = loggy x+logy) :' ' ~p\/;—q\/3 S > P\/; +q‘/3 E E‘ Ine =1 y V) R Y E ': \
D e e e o S e S o v e T 1 et s o e e g g g5 e S i e G
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FOR : Arithmetic Progression & Geometric Progression :"-}'"-".S:“—_;"_-:
v ] :
ONE i # =i
PAGE NOTES o e sdy R
. 3= 03 =52
“PROGRESSIONS” T+ @ + 0 + T Al S T T T T i it T v AT + T s E : a
J N~ ; ) ]
5 & 3y \ : Tn 7 Sn Su 1 :
S) hsls—'AS] '.--__-------_-.._.'
ARITHMETIC : e P A L T ! GEOMETRIC | togetthe Sp=atart. . .+a™! rSy
PROGRESSIDN {0 i opsd i 2D 0 Halctic silal o PROGRESSION | formula p =) rSy=ar+...ta! +ar o )8
: < n - | | of s" (1—")S =g-ar :
(i) characteristics . 25, = nla+ T,) L ! i .

= i 7 2 2 a=2, first term
/\5/\ g/-\]‘ ]/\ 14/\1‘7/\20 d =3, common difference
(Triieieniio ot el a5 1
[—_122 L 2 5 & W 14 g
22 ! T A4 3 :
22 sum N }

F d=Tz—T1=T3‘—T2 =T4-‘T3= =TT > d+#0; n>1 @ n2>2

\—> positive integers

@ii) n-term, T,

E=1ad . e e e e
=a+d : Arithmetic Mean :
T, =a+@m-1)d Ty ia+2d I s By ;
T, = a+3d 1 I, = ——2—“ |
0 | A
(iii) sum of the first »n terms, S,
| =1
$=2[2a+d] S =3 (\‘1'/+T") :
h 1
it SRRacHn- el ;s $i=7 (2a+2d] First term :
|
8i=3 [2a+3d] | n-term @ last term :
J I PR e e

(i) characteristics

a=2, firstterm

2 an el o el oy vl 22, (Commonatio

e e R e 1
256 T ] v | el :
256 e
| 128 I
256 product l_ ____________ 2

,=%=%_%_ = i ira >l @ip 2

£ n—
(i) n-term, T, l-)posmve Integers

Iy =a : Geometric Mean !
Tz = ar I II
T, =ar™! T = ar I (T) = ( "‘1)(7"”'1 1
Ty = ar BRS ]

(iii) sum of the first n terms, S,

ARSI 3 i L R B e ), et S e 1

Sn = o » r>1 : sum to infinity :

@ ——)' S = —a—, for | 7 |<1 |

| 1-r |

i I Vel ik

5 ===, frlish Wl e Tl el
=T
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[ SM ST PETER TELIPOK ] [ONE PAGE NOTES - ADDITIONAL MATHEMATICS (3472) ) [ LEE CHIONG TEE )
NOTA ONE PAGE ONE PAGE NOTES ( Coding Method )
“LINERA LAW
| bRl A el 1
| g !
STEPS OF SOLUTION - PAPER 2 1 gradinet, m |
* construct table, based on the given X-axis and Y-axis. : Vs = :
2
* plotgraph ¥ against X, based on given scale. €« ——————— = i " P :
* draw the line of best fit. L (a) I !_ ________ -
= find m ~ choose two points on the line of best fit I refer (E o e a
= find ¢ ~ y-intercept of the line of best fit : [ :
* reduce non linear equation to linear equation. L (b) ————————— = : I
= determine m 1 1
= determine ¢ S EEEALNCpLEREM I 2019(2) :
* compare the m and ¢ for (a) an (b) & solve. | 5616 8 2016() 2018 (4) 201765 I
= from the graph : ! :
= given value of x ~ find the value of y : I
= given value of y ~ find the value of x I % waree point |
1 (wrongly recoreded) :
L oe s s se®@sas o ds s STRRETEREL

REDUCE “NON-LINEAR” TO “LINEAR” — Y=mX+c

[ “TYPE 1> - using “x”, “+”, square, factor, rearrange ... ] [ “TYPE 2” - using ‘ log’ J
" y=ab* — Y=log,y, X=x
= oy 4 s =xy X=x2 <
) PX & Px - Y Xy, X=x Ir‘ @ lOgloy :]0gloa + loglobx
xy = px? + % > logjoy =logjoa + (logiob) (x) A
) B = m=logb, c=logya
= = & - & I
=>m=p, c== @ " i
P 5 3 y=pk*! = Y=logpy, X=x+1
L]
T | ~ 10g10y=10g10p+10g10k‘r+l
= == o) e
5 = —\-12_ =12 Fa5:4# e o ’ e L logioy =logiop + (logio k )(x + 1) A
! Il = =
1 =(l)(._L)_L "’,{, %l —ls s = m=logok, c=logp
y P 27 p " oo
=
=4 =-1 A A s ) 21005 5 Y=logiy, X= =2
S>m=_, ¢ 5 @ y 0 b.:glo.
lOg]o)' = ]0g10100a+ x
3.y @ logioy = (a + bx%) log 10100 &
x+ +JT=] - Y=3', X=x+3 I~ logioy = 2a + 2bx?
¢ﬁ=_ 43 41 g > m=2b, c=2a ... [logl00 =2]
b a &
=) x+3) + b : g =k o ¥=loguy, X=x
3 5 >
— m= - é‘) y €= b @ ;.: ﬁ lOglo,V = logwk-— lOgmhI\‘ ii
“ 3 logioy = logiok — (2log;o /1 )(x)
& = - =
«=pyt+txy o ¥=1 x=1 v IL = m=-2logoch , ¢ = log;ok
y % 9
7= y(p+x) g oa P Wreite T+10= - in linear form.
p+x Nw S %lu K
. lﬁ B Y TI logyo(T +10) = logiok — logo i* :
= (2)(2)+ e N logio(T'+10) = logiok— (logioh )(x) |
Il =i =
=i L) @ O Y = m=-logioh , ¢ = logok A
n’ n = Y=log,o(T+ 10), X =x
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| VISR U NUL IWILS * UDHNIVIVALSUVIHLMA NG W) )

—— —————— ——
—— e ——— s — s ——————— — —— | — — o} 7t i i it ] S St S W . . o

l S P r Equation of PR = equation of the perpendicular bisector of OS |
ONE PAGE NOTES | , (1) s {
i “ : @ S g (3 mgsx nipy= 1 (4) Rhombus |
COORDINATE GEOMETRY | 5 B (3) ftitik tengah OF o] (B) Kite !
= R Y R 4) y=(mm)x+c I
o v R 1| 51 r2 |
2 M ") Q(y)  Areaof APOR = = y.‘.\y \ys\), = 21 @00 + o) + ()00 - 01 - 0xs) = () |
=) P (x), ) R
(x1,01) Notes : (1) point arrange in direction of ‘clockwise’, the value in the obsolute will be negative, and vise-versa
Distance of PR =\/ & —x)2 + (s —yy)? R (x3, 3) (2) find shortest / perpendicular distance of R to PQ, h — -;— x distance of PQ x h= area of APOR
+x ity A drilateral = — |1 72 X3 %4 | = 2| G)(0) + (x2)0) + (e2)(0) + (lm) = 0)) = 0)k0) = 03)eke) — ()e) |
Midpoint of PR = sx/ Bt e R /BN ) rea of quadrilateral = 2| v2 7 e x)02) + (x2)( 3)(Va) + () 0) — () (x2) = (V2) (e 3)(xs) — (va)(x1)
2 7 2 ’
i . . 1|x x2 0 x, x| _, | ; :
Line Segment Area of polygon with n sides = el iy e CeD0) + )Os) .o ()0 = 0)E) = ) X)) —. . . — () (x) l
Mrs+Nx; My, +Ay, o e a5
Ox.y) = ;
M+N M+N : j : ;
1 Yy y-intercept = b Concept of Parallel / Paralle Equation | | Concept of Perpendicular/ Perpendicular Equation .
Mxy + Nx| il My, + Ny, —y (0, b}{\ Y X-Intercept = a y=mx+c 0 R Intersection Point
M+N M+N Ao — > X / S y=mxtey\ ) PO&LOR
¥ 3 origin, (0, 0) 7 (@0) x oy P / ! 0 4
Gradient of PR, mpp = N7Y2 _Y27h e e T e . -+ z =1 y=mx+C Pitey) Sllb.Stl.tUItl.OH/
X)=Xy  Xp—X : . | a R(x,) *”7 " y=myx+C elimination
Note : ;b i Equation of Straight Line i :
P, O, Rare collinear = mpp = mpp = mgpp E Lo _(}b; ) E [ in intercept form | b s PQL OR=>myxm;=-1@ tan6, x tany=-1
1 |
—> area of APOR=0 E ﬁ E b y-intercept Equation of Locus ~ involving distance
Equation of Straight Line PR ] m= +(% ) y o m= —(—J a —(—t—tj e e e e TR T e T TR S A St e ST ey !
[ in gradient form ] ORI VRO @ % Dy iy 1 5 >~ P(x, ) = locus of point P from 1 fixed point with a constarit distance !
3 ! p 1
y=mx+ ([-_) YR Equation of Straight Lines E A 0«-,7 PO =r ~acircle with centre O [midpoint of diameter], and radius r E
[ gradient of PR — parallel to x-axis ~ y-coordinate similar~ y =b ) Y. e m!
— parallel to y-axis ~x-coordinate similar~ x=q | | £23Z3TI3IIIIIIIIIIIIIIT I I T T T T
Equation of Straight Line [ in general form ] Y x=a i Q- ® P (x,y) > locus of point P which the distance [rom 2 fixed points is equal !
\ 1 ya . 1
ax +by +c=0 (0, b)ﬂ (a, b) - E < eop PO=PR ~a perpendicular bisector of QR @ E
‘L q e e e o B o e o e e e e e e S o
i . . > X e e e e e i oo S e e e o o S e SR [
arrange ingredient form 9 (a,0) v { /\ P (x, y) — locus of point P which the distance from 2 fixed points is in i
i T P = i i B (T Ve e Ve S B b : g “ » the ratio M: N |
I If point (h, k) passes through @ lies on ax + by =c, 11 to determine whether the locus (1) @ (3) cutthe x/y-intercept | | | '\ )2 . - M. = M(PR) ~ a circl 3 !
: then the point satisfy the equation, which ah + bk=c : : — substitute y/x=0 and find the value of b2 —dac | e :_"“"“]ig_._]jliuﬂ-fl_._{\l_ :)-{\{({’_Q_)__f‘.-(")_“a_(_:l_r(_: _e____"__(__)_:
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{ SMUST. PETER TELIPOK | | ONE PAGE NOTES - ADDITIONAL MATHEMATICS (3472) ) R 2=~ .I
_________________________________________ - - — -I i ¢ .
: 5 g e e e O e e ey e N three-digit :
' ! o
ONE PAGE NOTES | AB ~ED LGS R pD A= EDT IR g 000 g
o 5 v R R BENTR G A e A s I
VECTORS X F € v BC =RE ! 4 = S =pgp+DC | 1) 360° l
o T i e e a2 v sy - ' veEh — ED =CE | / - il : B :
] f, N 8 | 1 = (I |
! speed= | velocity vector | 1 | 4 B \ACD) ISR s G e Tl e e e b | 0= bearing of B from 4 1
e S L O S B e AR it s sl R R SRS S e B i s e S e Lo S Ot e T it 4
ri ol fet i Gt e rhem ey 3 e s e b, S 1
VECTORS IN CARTESIAN PLANE TRIANGLE LAW PARALLELOGRAM POLIGON LAW i e 2 ; : ’ 3 :
B LAW C 1 BC 'n 1 n 'y “ 1
A3, 2) Ad 0 Y| : AB:BC=m:n B C: I :
'
> Sl Q i B i . OB
=N = g =5 1
s . (2) - ¢ 4 0] 4 ' AB =| 2 | AC T R T
P et 2 SR : : m+n I ‘ep - oc. 0D
SR LT R OB = OA + 4B S i | 7 - = L P :
= 40 = 3i—2§ = L R ST S iy e OC= 04 + 4B + BC | cB =2 Yeu I areuAOAB_(C
-2 [ AB = 40 -BO] = OC + CB : m+n : '._"_”iAfC_D___f__:
A T ARSI BT,
ADDITION AND SUBTRACTION OF VECTORS NON- PARALLE VECTORS RESULTANT VECTORS ! A i
<171 []
I r(tcd| i rartc a If a and b are non-parallel and [ponaispuare;eridd) 1 ﬁ I
k ARy ka b d b+d ~ > ~ 1 1 1
b) kb non-zero, and ha=kb 4 / ! (0] B C !
(a) [c) i ("_‘:) s = : A0AB :
i = area _ OB
b) ~\d) " \b-a , h=t=0 | aoamic  BC
- ] 2 ‘ PO =lal=B | area AOAB _ OB I
2 HES N lF" al-Br | arasosc T or
g e ( ) PARALLE VECTORS S e e :
~ & - y Al A | o oo e e e R e :
oo ; a If a isparallelto b, bl ‘H/ 7 [ | VECTORS - gradient
g : ~ =~ =~ ‘.'L~ i ] 1
}  MAGNITUDE @ LENGTH OF VECTORS | / | SRR B et (x)] |
, ; S : a=Ab IR N : W
| magnitude r — | r | =+ x"+y : = T TS | "
i ~ : - where A is a constant A \ o \ :
e e e e R =t R \| |- | !
S i i THEYEN : r ---------------------------------------- ) = 2 + = ¥ ]
| UNIT VECTORS : | il : ; RS El519[*Rp .. : !
! ' : If r= is parallel to x-axis = y=0 ! ‘ = ] ) " !
| A ¢ 1 i ! = W ¢ [ » 1
! unit vector r, ¥ = — = _(f) i ! . ' i Y i
E - rl r ! . If r= ( j is parallel to y-axis = x=0 ! PER.PENDI'CULAR VECTORS : r =( J !
| & = ! : = Y { If a is perpendicular / orthogonal to b, " ~ Yy :
! ) e e e e = = - - - ~
! L = { ! y I
4 ? = | — magnitude ol unit vector=1 = 1 m = |
{Remiarke), ‘ = : If A, B, C are collinear = AB /[AC// BC (mg)(mp) =-1 @ a.b=0 |, e |
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E;

area

P

_9R+52+123 _

arca of triangle using the “Heron's formula”

3 = 13.65 ~ &=scmi perimeter

ONE PAGE NOTES ( Coding Method)

AADC = 13.65 (13.65-
= 24.485

9.8)(13.65-5.2) (13.65-12.3)

“SOLUTION OF TRIANGLES ”

D SlEnaciie) 4 “ given 2 sides & 1 included angle
9.8 cm armn _ 9.82+52% 1232 2| \ 20cm
c e = 62 PN AC? = 207 + 152 = 2(20)(15) cos 65
- 123 cm ZADC = 106.07° B AC = 19.27
15 cm

Z 2 planes

‘ @ —/ “ Area of Triangle "]
‘ “ Cosine Rule” ]

A

Q)
9.6 cm 73°
85° N\
C

SOLUTION OF
TRIANGLES

| L]

\ area AIIBC = _(70)(15) Sln 65 135 95 \——l-
la

”& Mdm
B 3 C

L A to BC
B | “gtven (perpendicular
° 1 side & area AABC = — x bx h
o LACB=180—73 —85=22° , sc o |2amstes” 2 G teneer i
¢ = sin 73 sin 85 & L' A | “onlyone
sin 22 sin 85 BC = 9216 (“ Ambiguous Case ] B/AC' # AABC ™
4B = 3.610 “ given 2 sides & A - |
1 non-included angle ™
:; sketch new AABC’ <:>
218ecm M A
N \3— £ obtuse 218em M AB maintai '
<] N ‘, iaitise ~ AB maintain 94 cm \
? ~ AC maintain 30“110 Sem Y, =
o (L _____;
oG Q, ‘ 2320m 84 i =S ~ ZABC maintain | 5 e
. . h . .
, SINZLMN _ sin68 sin ZLMN _ sin 68 ¢ ! «HINT y
232 21.8 232 21.8 4
ZLMN = 80.65 (acute) ZLMN = 80.65 (acute) Scm ik ZACB + ZAC'B=180° 94 cp -
ZLMN = 9935 (obtuse) ZLMN = 99.35 (obtuse) Lwd e K300 70
o LLNM =180 — 68 —99.35 = 12.65° [ HINT : Zacute + Zobtuse = 180° ] G/ B €/
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]S\(STI‘ETLRmeK]

| UNL PAUL NUILS = ADDITIUNAL MATHEMATILS \3412) )

o find corresponding price. A

~ o = - -~ -- F---“"'-—‘--'-------------_-----------—--[
< 1 N . e
. £ ot i 0 4¢ os 14 I =h and the price will increase at a constant
ONE PAGE NOTES [ Coding Method | R § : e hincreased by 5% o kdecreased by 25 % :'; 21,16 p : !
= g Yo hx 105 % = kv T5% iorate of k% per ycar from the year 2021. Find 126'16 d
7 ”» = 1
“ INDEX NUMBERS S B i = kx 075 ¥ = L = h x [(100+4) %] ':
@ “ Write information in Mathematical Representation & Vice-versa™ @ “ Find Price™
e The price of an item in the year 2009 is RM 20 «Given: I,,=k & 0, @ Q5 = D c100=k @ 9 _ K
= O =20 ; 0, 0, 100
o The price index of an item in the year 2009 based on the year 2008 is 120 A I 0 Iy 0
= Ipo0s=120 eGiven: I,,,1,, & 0, @ 0 => —==2 @ G e A0,
i o b~ 0) B O,
e The price of an item has increased by 20 % from the year 2008 to the year 2009 f biesie >
= Iog,os‘: 120 1‘- < Qb Ic 5
z : : . a
o The price of an item has decreased by 20 % from the year 2008 to the year 2009 *Given: Ioo, Iy & Q0 @ Qp = I 5 O_ @ I T
= Iy 05 =80 ¢.b Za c,a Qb
o The price of an item is unchanged from the year 2008 to the year 2009 A 1 /g
= Ip.os=100 3 eGiven: [ ., ., & 8, @ @ 1:); X ]30 = % ~ continuously
SIEindinidex? ) @rs S SramEESE T S ey [ - A AR e |
A 0 ! /I’L”\‘ /lf_b\‘ i “ Find Composite Index ” ' find Price :
fot GiVCﬂ : Qa & Q’) = lb At = XIOO : change in chane : s Ih I :
& 0) ! e ST ' e Given: I , @ Q, , Qp & weightage (W) || =< - I
(] o EeEe e S RN R
] (] ' nce rice 1
e Given : Iy, = L= x100  § w7 :7“=Z““”Q7Q7<7 el o
hea :u La : Z Y. i W ‘
' ' | 1
/ : [P 1 . . 3 : \ ca
o Givensc I, o & Ipe = Iy q= B 100 : J. /. Tb ()] ': 1@ weightage given in the form : : L
|_i-_] a,c L e Ihe-ta gj00 (B) — histogram, pai chart, ratio, % |1 Qb Q" l""’ -
: ch : z ; . 5 " h=0, x a_ (3)
CGen T & Ay S A= 2 100 y B 2 : W weightage is not given : 5
b : e ( : — assuming the value of the |i R :
e ol i im S i cm i im e mmim ‘ weightage are the same for each I: * 0u=0s+Usa) %
T ; o MR TSR i \ index number (1:1:1: ...
o Given: I, & I, = I ,= e case changes continuously index number  ( ) {: 0,=05 + -
w Given : Iy , =h & the price/ index increased by & % from year b to c :.

= I q = hx (100+k) %
w Given :

[

Iy, o =h & the price/ index increased at the same rate from year b to ¢

= lna= hxh%

=) w=100%

1 ]
| ]
] ]
1 1
] £ ]
) \velghtageA‘ !
) . . 41 0.
; in pai chart _)Zw 360 '

Q=04 xUs0) %
Q=0 x(Uep) %

0= x e (@)
ba
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ONE PAGE NOTES
“CIRCULAR MEASURES ”

o e e S i e Y e e i i e e s |
: Recognise Cirlce 1 Unit Coversion Arc Length & Area of Sector Length of Chord,
1 Area A & Area of Segment
) & Circumference = 2ar - nd ! X Té% ; et
: 5 ! degrees > radians J Sap=0r
| w Area = 7= 1 P e
! 1 x 180 0<) 1
! A 9 1 i Aoss = Y or
1 r Arc length of AB, Sy = %0 x2nr 1 (180° = = )) B
1 3 el 0 =T neERT o Bl e SRS el
i 0 1| 30°=Z rad 90°= Z rad ! :
1 Area of sector OAB, Apss = 66 x 72 | 5 Sy =mr =—nd E
1 B 1 o = & o _3r 1 '
| I 45 4 rad 270 5 rad : !
1 ) 1 i A g B Aous= —mrt
| majorarc minor arc 1 60° = —’35 rad 360° = 27 rad 4 !
1 )0 e SRR | . |t PSS SR Lo PR ¥ W )
! 5 " T e e e [ o s ey o e
: et MGGSCToN : U Pythagoras' Theorems & Trigonometric Ratio — Find : 6 @ radius @ length of side | ll Isosceles Triangle ll
! I
1 I 1 - s 0 1 => : |
I major segment @ minor segment 1 | H= yJO*+4 Sl S AE 0 sin®= Il 1 /\ ~ |
| I 1 |
______ ) (] | " i
:-_:-_'::—_:: : -'_ ----- : 8l 15|17 ) cos B = Tz;_ ) : Equilateral Triangle ll
! 11 i Gyt !
Cone & Layout 1 1 ! 1 13Y° |
l = ' - O I —_>
l : 1 . 712425 ! aread xOx A4 1 tan@= "2 il 60° TS 1
TORE o o N\ ey AR+ | | e || [ ] L e | G : hul |
| 1 1 S BT A 5 S, S Y7 I Ve I 1 Vil S e i e, o -
r ——————
! 11 1 h 2 ; : RE N e by T S e o 1
1 11 1 I : Solution of Triangle : 0+a=1801 | tangent | : Rhombus
I 1 P Iy a. b ! 0 oy |
1 || ! L : A : 1 'I > : : '#‘ ;
1 1 c |
: -, b Iy o : 2 0 I p ! nget e e
b Iy Ly casips ‘TdEe I =) g iz
| A 11 11 L : 2ab : \L : I ; I [x4y=180] 1
| . | ) :
t r -4 Ny 1! | area A= 1 ab sind 1 L 1 | I |
: 11 I A EF ! A RO | i ! b ;
- 1 : |
' : : g : ! i :' 0 1 | 2=a+b*-2abcos® | | J ||l 0 :| I
. | A . &< b = = = e L e v b A i e i, s i, o e - - ——
I Sy=06r=2n | | a+b+c i
et o i e e - “Heron’'s formula” : area A =J s(s—a)(s—b)(s—c), s=—=— = semi perimeter
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_______ - ——— - d
g Iy 1 maximum point, P (X1, }’li

| dy e

gradient function = — = f'(x) ! normal tangent : = P —=Oand {_;<0 1

ONE PAGE NOTES oy TR 1 e \ normal 7]§ P

________________________ c dr f 2 I

& » r ] : ] X=X = d“y \
“ DIFFERENTIATIO ' rate of change of radius = dr i P (1, ) : : tangent

Q (%2, y2), minimum point 1
________________________________ L o o o o e o ot o o e o o o o
, LIMIT (( APLICATION 1)) (( APLICATION 2 )) (( APLICATION 4))
* lim f(x)=/(a) EQUATION OF TANGENT /NORMAL TURNING POINT / STATIONARY POINT SMALL CHANGES
~if f(a) =% (undefine) — factor / rationalise atapoint (x;, 1) onacurve y=f(x) ST O (1) 92 1 additior-lal
4 ; ! : dx informations
e if0<a<l - Tim (a)" =0 10 Ey ks turning point (x), ;) ]
o my (gradient / gradient of tangent) dy — @y = T Vi
e im1=0 @ Ilim 2= @) o i) (Z)dx 0 —> X1 —> »n
n—e n— % (3) determine &x @ oy
e if lim f(x)=2 ~ limit can't be obtained (3) y=mx+c (equation of tangent) 3) d—;) f—;’ >0 [ minimum ] Sy _dy
n—>x : d dx 4) el — s
— divide each term in f(x) by the highest power of x (4 myxmy ==1 (my= gradient of normal ) 725 > a2y : ( ox  dx
e lim f(x) exist > lun flx) = llm f(x) m_; OMinficetiont]|Sms > Almemun] 5) Voew =2 + &
x=a (5) y=myx+c (equation of normal ) Yoew = Y1 + Oy
= f el W ey S SO .. .-~ ; ((APLICATION 3 )) 6) %8y = 2 x 100
FIRST DERIVATIVE 1 NOTES ¥ RATES OF CHANGE
“ FIRST PRINCIPLES ~ 1 ® tangent Il x—axis — gradlent , i =0 I'. 1) s addtional informations FIRST DERIVATIVE
% = lim %)i , o tangent // aline — line : m E @) x I __--__io_lflr’_lfl:fiz_j _____
OX 050X i o tangent L aline — line : m, ] N 7 *
@ H . . ; : dx dy _dy o \ a Tl
i ® normal // aline — line ny ! () given & > o T i dy dv du
w X a0 = G0 ; ; : ! ; ! — =u— +v—
T el 1y At AT\ G A i » normal L aline — line m ! 4 d i dy : dx dx dx
I =iy =—— gven & o b~ ik B e e
T G SR ST I T T
................................................................................. TR | - e i I: y=12
; LA v
FIRST DERIVATIVE fist oy seoond®” 42, | EXAMPLESI : | EXAMPLES 2 : vt
i« ”» = ; = g : I g g Il d
FORMULAET>  } Y=/ &) s = ) e 2 0 @ ) | . . B e
______________ r____-_"_"_':'_"_"_':'_"_"_':'_":"::':'_':'_"_"_':'_"_':':'_"_"_':'_"_"_':'_"_"_':'_"_"_':'_"_': P YT B-Tes I f6) =(x-2F + T 7
1 1 1] ! 1 X 0%
2 W d od \ Ve 1 |t o 3
b=k =0 e — (kx")y= (nk)x"-! :', — [k (ax+b)"] = (nk) (ax+b)y' (a) | ) 1! 1 6 !
i 1 1 dx i = %= 24-2 1 S L@ -5 (L ) &
L2 e ¥ ; ) ) Ay ‘l | X b chain rule
iy wedlk -nk 1) _ _ ~hkia) Ak a2y LIS s
C L ()= k! -—(—)— ) —.( }- 1Y S L o361 o )= 6003x=2P@)+— V| v b iy du
: d\'( ) E: de \ K+ :: dx \ (ax+b)" (ax+b)"+1 | |I e | || ' ( S 1) ol Sl e
e L i e e T N S S [ A
|
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| ONE PAGE NOTES « ADDITIONAL MATHEMATICS (3472) | { LEE CHIONG TEE |

1 3 I ; 1
- j' X =2x i : 1 I-¥2—9 ; volume of shaded area revolved 360° at x-axis !
1
ONE PAGE NOTES E : * : | x+3 = volume of shaded area revolved 180° at x-axis 1
‘ = N I = s 1
“INTEGRATION” |2 [1-]= 24 1} = [ssa St |
I 1
v| also applied to “DIFFERENTIATION” |} = = = = = = e e e e e e e e e e !
“INTEGRATION” REVERSE “DIFFERENTIATION’ DEFINITE INTEGRALS
mmmommommooooog Fommmmmmmmmm e , R n e S e S ety
: d ' : , [} 1 b b [}
E E(-4)= E 1 y=4 and D B E E I,, Sy ax=[F(x)]q = F()-F (a) i
E b T b : e e
\ 0 1 1 ] !
E _[de= : ¢ J'de=A ' i Ib kf(x)dx=kjbf(x)dx E
. Teraansd il & . : ! i a a |
: b 5 :
INTEGRATION ] "0+ glde =[ f@dx +[ glyde |
“ FORMULAE” G ey o st el i
i E E n+l i i b c :
. 17 J‘Ax"d,\—hn ‘e,ne -1 | .[{ f(x)d“+fbf(x)dx=1: Sxyae
' i n+1 E : e i
: jk dx =kctc | y i : MNERT T 5 T T R MR T TR el AREA and VOLUME
: [ = +enel || a L i B ST L R S o ] :
H i i e o 7 =(n-1)] | \ ,[ f(x)dx = —Jb J(x) dx ) i X U X '
| : ' : ' : 1 1! b 1
WIS TR e R | R N L SR TS e e L e ol 4 | 1! |
.................................................. ! @ I i i :
) 1 [} ' ] a
' , n+l | : b | EL s e
i [ kax+b)y" ax = MBI s Gt L L fwask e [ fa=—k i |} Gl h 0 :
: (n+1)(a) : il i| |1 shadedareaon x-axis 1i shadedareaon y-axis !
: : , R T e : b H ':
i I s el = "_lk +c, n# 1 : Note : «[a y dx E: Ib x dy !
b (ax+d) (ax+b)"" [~(n=1)(a) ; [ feyax =0 : b % :
SRR s O T SR Sy PURIL 2 SRS 5 SO ) | volume of shadedarea )1 volume of shaded area |
E revolved 360° at x-axis E 1 revolved 360° at y-axis ':
-------------- =S i e e o e e i e : h .
| TV " 2 1 ” : i i oo oo T Ao T o e i e e o T ' b ! b '
: SL‘,}AM:LEI = EXAMPLE 2 A o itk wfl ol Al
X 1 o 5 (I N [ o T ] P
: —2——:/-——‘7'*861’5 : : '[ o +(3x—5)3 5 V! .&%\§ i ma — E : revolved E
2 ' 1 i ' '
1 1 SH ! ) I I
1 5xt 4 : . (l—)c)5 2 18 e S TR 1 F= 2 , ‘ -o-- :
= A Bitic G = = > | V=g Vet il [x1] 90° 180°[x1] 5
24 22 17 M T e 1 ) e || I AU, |~ GRSSUNS S AR 4 2 |
| 2 1 i e R e anciagm et !
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WVIVAJ A IAJAI 1 VU A RArX>

“ PERMUTATION AND COMBINATION ”

PERMUTATION — order of arrangement is important
~ keywords : the number of arrangements / codes / passwords / digit numbers. ..

e multiplication rule
~ Ifevent 4 occurin r ways, and event B occurin s ways
= the number of ways = r x s

e pernuttations of n different objects

. o = il = B
= the number of ways = n'! P,

e permutations of n different objects, taking r objects each time

n!

= number of ways = "P, = ! ; wherer<n
n—r)!

o permutations for n objects involving identical objects

n!

= the number of ways =

, where a, b, ¢,. . . are the number of

alble! ...
identical objects for each type

o circular permutations of n different objects ~ round table, . . .

( clockwise or anticlockwise arrangement are different )
n! n(n=1)!

= the number of ways = — = n =t (n=1)!
n n

e circular permutations of n different objects taking r each time

np
L wherer<n
»

= the number of ways =

o arrangements of n different objects to form a circular ring ~ bracelet, necklace. ...
( do not involve clockwise or anticlockwise, because both are the same )
nl =D _ (n=1!

= the number of ways =
2n 2

o arrangements of n different objects taking r each time, to form a circular ring
n

= the number of ways = ——, where r<n

Notes :
o even number —> last digit must be even o divisible by 5 —> last digit must be 0, 5
o odd number — last digit must be odd e divisible by 2 — last digit must be even

COMBINATION - order of arrangement is not important

~ keywords : the number of ways / selections / committees / teams / groups /
colours / parcels / hampers ...

o combinations of r objects chosen from n different objects
(without considering the positions or arrangements)

n! i/
= the number of ways = "C, = ———— = —L | wherer<n.
: (n=r)tr! r!

Notes :

o lessthan (<) e at most, not more than, the maximum (<)

e more than, greater than (>) e at least, not less than, the minimum ()

=nm=-1)@n-2) (n=3)(n=4)n-=-5Mm-6)...O3)HBOB @)D
nn-1)!

n(n-1)(n-2)! 6! =6(5)@H B2

=nm-1)(n=-2)(n-3)! =6(5!
=n(m-1)(n-2)(n-3)(n-4)! 6(5) (4!
! =65 HG!

nl="p, ="P_ = example : 8! =2p =

n!

= =y =nm-0)m=-2) ... (n—r=D(n-r)(n-r+1) — 91’4 =9(8)(7)(6)

! -
"p = n . np i e (n—1)
e R T o L 7 T
! ! T (n—-1)!
np o n : np . -l - Y :
ok (n-r-=1! it (n—r-2)!

!
s =€ example : %C,=°c, ; "¢;="¢,

—— ——
2+4=06 34+7=10

(n=r)tr!

"C,=1="P>1 ~r>0 and "C, >1 ~0<r<n
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ONE PAGE NOTES [ Coding Method |

P e e e e e e e e e em e e e e S G e e S M Em G mm e e e e (157 L ek ol b et et ey bl
“PROBABOLITY DISTRIBUTIONS” ' 7% oy = i p< a0 p<
Ry e e o e e e e it ] < 11 ' : . 0 =0 ! o/i\ % o <o
VP Pzl = Pasz<a) s 1-2PG>a) ! NG ‘m Sl [M ;.
J z Pl ey I ! 11 e i } ! 2
L =R i B ey R G TR o e ol D i
/ 16 from x = —1<z<1; 20 from x = 2<z<2; ...
[ BINOMIAL DISTRIBUTION VO RMAL DS TRIBULIONT e I e e AT e ¢ ;
X~N (i, 6%) > X continuous random variable; X <a, X>a, a<X<b, ...
X~B(n,p) — X discrete random variable ; X' =0, 1, 2, 3, 4,5, ..., n SR,
Normal distribution, X~N (1, o?) Standard normal distribution, Z~N (0, 1)
P(X=pr) ="C. pf g"" ~r= ber of =0, 4,28, . . ., 4 S PR .
XN=r) - P q r= number o smrccess (r 3 n) FO) s P(X>x)=P(Z>x “)=(z>i) 76 Bk
~ n= number of trials @ P(Z a d) ; o o 3 :
percentage ~ p= probability of success (0<p<1) o d:- d
=100 ‘L ﬂ % 100 ~ q = probability of failure (g=1-p @ p+tqg=1) b
OI Mox i
probability Pt o ot o ke o e o el e e ) i
1 "Cy =1, "C, =1, =1 & "Cy=n 1 Find Probability [ given x-score, convert to z-score, find the probability value ] A
] e S . T | [ e e e e e N 5 i s e i el = i e
P(X=x) s ke el R e
N~ nl n~ oo
------- :3 C, = (n=r)lrl = "C, Cy-r : 1 %
Mapu AR S 19 n!=nx(=-Nxm=-2)x...x3x2x1 : z
W 0 [ e 1 =nn-D!=nn-1)n=-2)!=...] I 0
1 > g il = BICTHICE = ... I rdifre s Scefpl
b LR b e e e e m == 1 o i i kg o 2 ek e i 7 ety bl e e e -l
PX=0)+PX=1)+PX=2)+PX=3)* cceorerrrn. + P(X =n)= : f I|
@w Pr<2) = P(X=0) +P(X=1) ; i | % Z l > :
z z z
®w P22 = 1-PX=0)-P(X=1) Find n(4) &n(S) A : o4 b 0 e 7] :
s [ first. find the value of probabity ] 1 Pla<Z<b) P(asZ<b) P@<Zsb) P(-a sZ<a) |
e mean @ expected value of X, p=unp e e i s s | “P@>a)-P@>b)  =PZ<h)-PZ<a) =|-P(Z<a)-P@Z>b) =1-2P(Z>d)
e variance of X, o*=unpq ® _ n(d) L e L et e L e e
P@) = 1 Find x-score [ get the probability value, find the corresponding z- lve
o standard deviation of .X, & =,/ npq : ______ n$) o _[_g_ poi et S A e e l_A_ =
______________________ g----.---------.--.----.-....:................E : ° P(X>k) =04 « EXAMPLE » Py P(X>k) = 087 :
' Notes : i [_]“"c“'“mi_lr PoUMS  : ok psiatgeds Pz<Xf ) = 0.3 |
: 9 less / small than (<) : : Eadclly Jimodey; 3 m : : ~ P(z> 0.253)=0.4 [ from table ] ~ P(z> 1.127)=0.13 [ from table ] '
| = atmost, not more than, maximum (<) T . : ) 2259 . ) Li27 5 4 :
: S = 3 a/ L]
} 9 more / greater than (>.). | : R~>,2 & P~<, < ) & 0.253 e -1.127 1
1 = atleast, not less than, minimum () 1 R P it G S IR e s e e o e S

CamScanner


https://digital-camscanner.onelink.me/P3GL/g26ffx3k

ONE PAGE NOTES ‘
“TRIGONOMETRIC FUNCTIONS ”

ROTAING OF ANGLE / RELATION BETWEEN ANGLES / 3 BASIC TRIGONOMERICS RATIOS / PYTHAGORAS THEOREM SPECIAL ANGLE
i I"- Quadrant 11~obtuse | Quadrant1 ~ acute ', (1L ': l80 | '. 30° 45° 60° \
'o(90°< 0 <180°) | (0°< 6 <90°) ! sin< W il ; H H= 0!+ A? X 1 7
3 L te sin® o+ ¢ Ssin® -+ | HUEORI <= |' 0 e & 2 HORET ewT
i \ ' 180 ~11 ' = ,[ s
a rolatipg ) e cosf - - e cosO —o + l: ! y (0] H A o ﬁ Bl __‘/i 1
<positive i o fan B - - e tan O — + ; | 180 +1 i 2 J2 2 2
: '. 0<+(11V) '.' ] = i yaio A=VH?—0? .
! Quadrant ITI ~reflex | Quadrant IV ~reflex | = (I, 1) :, <III-TB?J ' 4 \ \ 4\ 5 \ \lZl lﬂ i _J_; R : ﬁ
A routine |1 (180°< 8 <270°) | (270°< B <360°) ! l e =
Znegative |} . . \ [ i
F A TEIER o sini o — | o S8 S ! G n G LG\ \10\ [7 24 25\ COMPLEMENTARY ANGLE FORMULAE
‘\_’ : e cosO —o - e cos® — + |: tan<+(]’m) : I <-=-="= v l: t e_ 1 1
b e tan @ -+ e tan 8 — — - LV |} so-tv—1| @975 [ ol 12]1s) | 81|17 seex=—l— = cosx=—L-
------ cosecx= —— = sinx= —!
sin x cosec x
e cosec (180° —0)= ! Quadrant 11 Quadrantl . Soxany cotx= —— = tanx= —L
sin 0 o sin (180°=B) =sin 6 »sini0 [ : ! . Y N 90-0 T tanx col x
180° — @)= —_1 sin ( —0)=sin 5 ' trigonometric ratios for angles m :
eroa ) cos0 o cos (180°—0)=—cos 6 * cose 5 between 0° and 360° ; g tanx = %’% / cotx = ‘::::
e cot (] 80° — 6) =—-]—0 e tan (]80° = 6) =—tan O § SN R e LR : * sin (90 —6) = cos© - -
- - * cos(90-0) = sin @ UNIT CIRCLE
o 1 - .
« cosec (180 +0)= g Quadrant 111 Quadrant IV o cosec (360°—0)= ——L_ ||*® tan (90-6) = cot 6 e sin 0= y-coordinate
* sin (180° +8) =—sin 6 i e :
o Sec(180°+0)=——L_ ° " ( )=-sin e sin (360° — 0) =—sin O S o cosec (90— 0)=sec0 e cos 8 = x-coordinate
o -_— [ ] = —_
St c0s0 e cos (180°+0) =—cos 6 o cos (360° - 0) = cos © sec ( ) ey ® sec (90 —0) = cosec © « tan g = Ycoordinate _ sin @
° cot(I80°+0)=F5 o tan(180°+6)=tan® e tan (360°-0)=—tan® * cot(360°-6) =—mlT0 * cot (90 -6)= tan x-coordinate  cos @
NEGATIVE ANGLES - sin(-0) =—sin® ; cos(-0)=cos0® ; tan(-0)=-tan® ; cosec(-0)=-cosec® ; sec(-0)= sec® ; cot(-0)=—cot®
BASIC IDENTITIES DOUBLE ANGLE FORMULAE / HALF ANGLE . ADDITION FORMULAE
esin?x + coslx =1 = cos’x = | —sin*x eI castdi— it >icosi=itss: % i % e sin (4 £ B) = sindcos B + cossinB
= sin?x = 1 —-cos?x e cos (4 £ B) = cosAcos B msinAsin B
= 24— = 2 A
esectx = 1+ tan’x = tan’x = sec’x— | = 2cos’d -1 = Ay )= tand +tanB (A B) = 1 mtan A tan B
o cosec? x =1+ cot?x = cot®x = cosec? x — | st = fi— s _% 5 | mtan Atan B o tan 4 + tan B
2tand 2 1=1tan?4.
) e s . _ .4 4 , — _2tan4 = 2 = 1-tan” 4 kY]
e sin2d=2sindcosd = sinA= 2sin & cos 4 e tan 24 ——l_mz . = tand l—tanzg * cot24 Ztand = cotd 2tand

CamScanner


https://digital-camscanner.onelink.me/P3GL/g26ffx3k

GRAPH — y=asin bx

@ y=acosbx @

e sinx*=0 = x=0, 180, 360
e sinx°=1 = x=90
-1=> x=270

® sinx°=

1 y = sinx
1

X
O] 90° 180R270°360°
=1

y .
1 Y = —=sinx
1

O\ "
]0 90°_A80° 270° 360°
y

y=|sinx |

O] 90° 180°270° 360°

y=atan bx ; where

e cosx°=0 = x=90, 270

1
i
= x=0, 360 !

e cosx®=
® cOSXx 1 = x=180
Y y = cosx

X
(0] 90\ 180°,2770° 360°
- INE%
+ Y = —CosX

N\ ;
[0} o o o
g | _Ao° 180° 270360

Y y=|cosx |
‘NSNS

X
O 90° 180°270° 360°

e tanx® = 0 = x=0, 180, 360

e tanx® =0 = x= 90, 270

Y = tanx

/i /: asymptote
o 9‘ﬁ 80° 27073 //60°

Y y=-tanx

N N

of xe° 180°

7p° 360°
| asymptote

Y y=|tanx |

Ingeneral : | y=asinbx+c | y=acosbx+c y=atanbx+c \
amplitude la| = maximum-y ; minimum-y no amplitude \
period 36b°° lsl:)"
360° 180°
b period period
: 4 movement of the
c maximum-y + minimum-y

2

origin point up or
down on the y-axis

|
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1
1
[}
]
1
1
]
1
1
]
1
1
]
]
1
1
- [}
[}
]
[}
[}
\
|
1
1
\
]
[}
1
[}
)
]
1
[}
1
[}

~ a changes — the maximum and minimum value change
~ b changes — the graph will be compressed or expanded
~ ¢ changes — the graph will be move vertically up or down

Notes

e period = the angle for one circle @ a graph shape repeating

a
y== =

|
UJ’\

Q
~
|
~—

w

y=23sin2x

e if

3sin2x=k has 4 solutions
3sin2x=k has 5 solutions

i dd

k=0

/\ /,'K e sketch graph : class interval size = -216 = 92°
o| oo 180° 270° 360° draw graph : class interval size = %= 4?: , for “sin” and “cos”
asymiptote asymp\ote
I o O M L || — 45° “
85~ 25 for “tan’
y number of possible solutions :
=k : 4 .
/\ /\ > e if 3sin2x=/k has no solution k<=3 and k>3
x e if 3sin2x=k has 2 solutions k=-3 and k=3
ok _joe 27 _30° ;
o if

-3<k<3 and k#0

CamScanner


https://digital-camscanner.onelink.me/P3GL/g26ffx3k

4

M ST. PETER TELIPOK ]

PRLE——

[ONE PAGE NOTES - ADDITIONAL MATHEMATICS (3472) |

ONE PAGE

NOTES

“LINEAR PROGRAMMING ”

[ LEE CHIONG TE

NOTE :

region P ~ x <3

region Q ~ x 23

region P ~ y 22

region Q ~ x<2

x+2y=4

region P ~ x+2y 24
region Q ~ x+2y <4

y 3t— 41"' 12

region P ~3x—-2y<12
region Q ~3x—-2y 212

Steps to solve linear programming problems using graphical method :
(i) State the two variables involved ~ x, y
(if) Write down a system of linear inequalities that satisfies all the constraints.

¢  atleast, not less than, the minimum - 2
at most, not more than, the maximum — <

.
¢ Jessthan — <
¢ more than —» >

Examples :

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

y is not more than x =R

y is not less than x = y=x

y is at most ktimes of x = y=< kx

y is at least k times of x = y2 kx
the maximum of y is & = y<k

the minimum of x is k = x2k

the total of x and y is at most & = x+y<Lk
y exceed x by atleast k = y—x2k
y is at most k % that of x = ysuﬁx
the ratio of yto xisatleast] :3 = y:x21:3

(iii) Using the given scales for x and y axes, draw and shade the region R which satisfies all the inequalities.
(iv) Form an optimum function, k= ax + by.

(v) Select a suitable value of n,

x-intercept, where n=1, 2, 3,

Example :

k=5x+ 8y

= x-intercept =
= y-intercept = 5

S 5x+ 8y=40

= y-intercept =

5x+ 8y =280

draw the straight line with na as the )- intercept and nb as the

m
8

= x-intercept = 16 = x-intercept = 40

= y-intercept = 25

Sx+ 8y=200

wi) With the use of a ruler and set square, slide the line towards the region R to obtain the optimum point for the

required optimum function.
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i e s A B

ds ds h

dt dt
N . Y, S
fvdt jadt
— =

* Returns/ passes * Stop/ At rest/ ‘'« Maximum/ k.
fh{qugh Qoint o/ ‘ Stationary. Minimum velocity.
initial point. . * Reverse its direction = Constant velocity/

of motion/ Turns to speed.
left/ right/ opposite
direction.
¢ Maximum/
Minimum

. displacement.

s>0 3 v>0 A a>0
On the right of O. Moves to right. Velocity is increasing
s<0 v<0 a<0
\ On the left of O. il Moves to left. \V elocity is decreasing)

IMPLICATIONS :

initial position (s), initial velocity (v), initial acceleration (@), passes O for the first time — r=0.

P and O meet = sp=sp.

not return to O (s) , not stop (v) — b% —4ac <0 ( for function in quadratic form)
n
v dt = |s,, —s,,_l‘

the distance travelled during the n seconds/ in the n seconds = J. |
n—-
the total distance travelled by the particle in the first » seconds,
n
(i) if v=0, the total distance = Io vdt = |s,, —s0|

+

I:. v dt

n
I v dt

if v=0 when t=m where 0<m < n, the total distance =
0

(ii)
# first S second — ¢t=0 until t =35
4 thefifthsecond — ¢=4 until /=35
total distance travelled
total timetaken

average speed =
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