Ny fhanest Commay FacToR ( HcF)

(D Look for common Hactors.

@ Tate the number with the
Smallest power

@ewno{avg 2Expreds Noteg

(1) Ramionay Numetrs
-Numbers that can be expresged as

fractions
le = Q_ T = ..L - _l_
a - 0-5 03=3

Loweer Common MuwTiPLE (LCM)

@ Look for common fuctors.
(3) Tace the numboer with the

highest power:

B Muiriphy -them together ith
mov NUMOErS.

@ T reaTioNAL NumBERS

_ numbers that cannot be expressed
a8 Eractiong

® e da. T other untom
Puure Hameses | ':[IPD% o? E.g. Find HCF and LLM ol 3band 6%-
) VKJ%&SF?;;? o divided oni NumBERs aNp OReRaTioNS 36= 2°x3”
) 925 J'smmhcﬁm 64=2°
o PIGURES Thug, HCF = 27 =4
@ lﬁ—w % zeroes in between non-zr digits are sign'rficanr LLM = 26x3%= 576
0. 5.003 = 4significant Lgures

— whole numbers
(4. —1,0,2, .- 20108 in front of decimoals A Nov significant
1.¢. 0-00305 = 3 significant oures
% zeroes venind degmal point is gignificant:
ie. %000 = & significant -BYWES
¥ zepes behing in whole namibets My o Wbe

signiﬂwm-
Lo, 200 * 1/2/3 signib cant Fgured.



«\/)S(WS OF le7ICES

@ amxan - am-fn
@a":o"=0" . """

an
@ (‘amy\ = amn
@ (ab)™ = g"b™
GIGN
@ o=
@ o™ = gw

™ Z(ah)m
@7Ta = a"
©®"@-a"™

Axio"

Eg.
Express as standayd form :

(@) 3513 - 3.523 x103
(b) 0-00892 = §.92 x10~3

+HiGHe St Com

LoWeST CommoN
muttipLe CLem)

. FactoR CHCE
7 |
2 1. Look for common 1. Look for common
% humbers. i numbers.
% 2. Take the number with ||2.Take the number
the smallest power- with Hhe highest power.

40000
W NuMﬁE?s aND apeiq'ﬁoNS
1\

where 1< A<IO and n isaninteger -

3. Mmhp:y—fhem

together wtn fne
other ungymmon
numbers .

E-9. Find HCF and LCM of 36 and64.
36= 2*x3*
b4= 2°

Thus, HCF = 2° = 4
Lem = Q9x3? =576

A

1.Rational Numbers
—numbers that can be expressed as fractions

ie.2:2.p5= s

e 2=2.05=4 03=%

2. Trrational Numbers

~numbers tnat cannotbe expressed as

fractions.
ie- 2, T,....

3. Infe_gers —» whole numbers

—vi.e -3, .--.

e

xzeroes inbetween non-zerodigitis
significant

% zeroes infront of dedmal are not
significant

% zeroes behind decmal is stgniﬁcam‘

% zeroes behind whole humbers may
or MQY not be slgni@icanf-

E.g. Round off 568 = 600 Clsf)
© 570 (286)



B MUSt pe Inthe Same units
W cannot bein fracton vor dectimalg

DISTANCE SLALE

: m
|hn ' 'PQ?/%.
(both wnils ave o)
Aren ScAle

5

E.g- (a) Given that dem repretents Dkm
Bind 4ne Seale mmeform |:n.

MiA
atm : 5k
lem: 2.5km
[em: 250000¢m

| 1250 OOD#

() 1€& thearea on e mapis Gem', find
the actual oed , inkm?
M- A
lem -2.5km  Cmay scale)
Clem) + (2.Gkem)”
lem*: b.2glm  (area scale)

cem? e 5\-9.%wn"#

* distance = speed x time
. Spel’.d = distance
‘ime
. ¥ive = distwe
&y

¢ Averase Seeoo
= tytal distane takem

DIRECT PRDPORTION
35 Yis difectly proportionalfo 2., Hen

[

INVEGRSt PROPORTION

W yis inversely prportiovial o X, fiep
'3

i, Griven that yie directly proporioval 0
anel y=12 when x = 2,fmd on equation

ownecking Y andox.

Step {: Form equation 3 y=kx*

step 2 ¢ Find tnstant valve, k. 12= k.29
k=3

step 3¢ Substitute k- ity equation. 3 y=3x7y

2
/

dotal Hme Taln.



PDiRect

/FRO/FeKHCS * Wyisdirecty proportional to x, then
% must be n the same units
X cannot be in fraction nor iINdiRect
decimal < 1f yis wdi -
Yy 1s wdirecty ompornonal to x, then

= K

Distance Scale Q—\ = =
MAp g x
(=) ALeg,.;

(both are in em ) o
Area ScaLe ___——./’ © afraction with 100 as denominator
~ square of the distance scale

Percentage O Percentage Change

New value - Original value
original value

E‘._.s.
() Given 4hat dem represents 5km, find

Hhe scale nthe form |:n-
aem : 5km
lem : Q.6km
lem : 3500m
lem - 250000cm

Thus 1 : 250000 #

C6) 10 4he area on the map is Hom?, Find
he actual area n em*.

x 100%

o Distance = Speed x time

few - 2.5bkm
Area , 2 o Speed = distance
coale lem® : 6.95km N p e
Sem: 31 -A%km
* 0 Time = distance
speed

° Average Speed = Total distance
Total time




E.g. Given hat SaD$L= US 3130,

find how much Aaron willget:
ithe wanig + exnange US §100.

ug §1.30 — <6041

PeoriT

- gin money from e deal
[Profit = Selling price — Lst pice)
Loss

us 100 — S60 ¢ (55 ~ loge money from e deal.
= 8%6-93 \LO% — osrprice — selling price|

O Incoms Tax 7'4)(,97/0 . | m—? Simere INTEQE§_T_
1% - Pmﬂ!
Income [ncome Reliefe '
Eg

Alan earns $36:000 inayear- He gefs wife velief
of (oo, child relief oft $500 each.and NSvelief of §300-

where P= principal Camt of 431 loan /‘mvesi)

R=rate
Mﬁ Ame Cunits must bein geaS)
Y
kc'q/qs,g €9

Dan bought a TV eet-on hire parchate:

onancClaL
b@ﬂ sﬁcﬁoﬂ S

he has favee children. Calonlote the amount of toxhe, w '\2;& TV costs $3500- Hepaid a do-dnpa_zl:ﬂ
10% and paid Hhe balance over a peri
(/\0\3 to Pug ’ (‘,hargeable lncome Tax Gnss Tax CM%B of 2years “r:_dla m:;h of :::s ’pelr T":um
Calculate his morthly instalment:
lncome Rate( %) | Payavle($) * QST igalways colculoted oo
First $20 000 ° o after service thorge baiance = 0% of $3500 = $31%0
~r Next $20 990 2 - o ndded fo e bll. Taterest = $3150X2%X2 = $126
1S Firet $30 000 - 200 s 0 T e
e — ] - | B
Chargeavie [nome = $ 36000 — ($1000 141500 +4200) —— $3,_q:: 2
= ¢33 300 = 8136504

First $30 000 2 Tax poy = $00

300
3300 = Tax to _ 3.5%of$3
Balance $ x 10 pay - oo

Total tax = $200F g/15-%0
= $315-X0



Selling price — Cost price

©
>
%
-'-
]

E.g. Given that SG0$I=Us$1.30, find
how much Aavon will get-if he wants
1o exchange US$100 ?

Us$1.30 -S|
us$too —» 100 x 541 = $$76.92

®
'—
(=]
v
173
1]

Cost- price — Selling Frice

TaX iNCoMe
Chargeable _ Annual gross _ Total amount i ‘
gedie - ‘mwge = [ gimple interest
o INTEREST Eﬁeres‘fCI)F PxRxT
Alan earng $36000 Wma year. He gets wife retief s
of $1000, child refief of 94500 each and NSreliefof $200. ‘Ohere £=pr)n0pa| Camt of ,m/i e,
= rate

e has tnree childien . Caleulate amountof tax he has topay - T= fimeC )
= timeCyears

= $33 300

= $315-90 %

Chargeable income = $36 000 - $1000- §1500 - $200

LoOK  First 430000 = Tax +o pay = $200
Balance $ 3300 = Tax to pay = 3.5%of $3300

= $116-50

Total tax= $200+$116-50

°@GoT alwagg caloulared

Chargeable | IncomeTax | Gross Tax ° vﬂ(ﬁ& L
U :Z%me Rate(%) | Payable($) —(:falﬂsgcﬁon[ S c
- | First 420 000 o o |
Next $10000 2 200 5 ompound Interest
Next 10000 3.5 350 (PURCHuQe

GST & Service chage

where P= principal
e . r= rate
akter the service charge n = no.of periodg .

1S added to the bill

B9 Dan bough’r a Tvset on hire purchase- The TV costs $3500-

ke paida downpayment of 10% ond paid the baiance 0¥eY
a period of ayears atarate of a% perannum. Calouloe
his wmonthly instalment.
lSoluﬁon[

Balance = 90% of $3500 = $3150

Interest = $3150x2%x & = $126

Total amount = $ 3150+4126 = $3276

Monthiu = $3276 = 2 mins = £136.50 /month = .



[, = atn-1)d
g ‘

. - firetterm conttant
Y, differente

- I
£y L
Find e n™ +erm of
3,4,15,3,... -
VAV
6 + +b
Ta= 34 (n-1)(6)
= 34606
T on-3f

Ega.
Finol the, nth term of

12,9,6,2,0, .-
\VAR U RV
-3-3-3

" Ta= 13+(n-12(-3)
2 1%-3ntd

= 15-31')7}3



NMMtem s @ +Cn-1)d

Hhe Arst

e constant

difference

E.g.i
Find tne nM toym of

3,9,19,21,.....
olution
Ta= 3+Ch-|x6)
= 3+6n-6
= GV\-Q#

E.qg.2
Find the n*h form of

12,4,6,3,0,... .
olunonh’
Ta=12+n-1)(-3)
=lR-3nt3
*=3n+154



= o¢ tad tbc ted

@ Tak'mg out_common foctors 67'0,\:
S,

Foctovise 20y t 6y~ N, .
H RGEIC

golution
Ay toy’ = 5)3614—33)# :
@ By arouping eXrPrCSSIOnS
Factorice (@) xdtyctxctyd: @@ @
(b) Jerax-2y-ad lﬂuéeemc
TosntiTes

(@) Coxdt xc) +(yctyd) ¥ grupng common terms together-
=x(d+c) + g(d-d) % taling out commwen foctors from each 9

= ity @ (o+b)= 6> +aabtb”
(@ (axrax) - (29°+ay) @ Ca-B)"= oP-2aptb
= x(2+a) - yCata) X
= (ata)(x-y) o @ a-b
@ By crogs ~ Facrorisation | mutnplication frame = - — -
Factorise  o¢" =910
MULTI PLICATION FRAMG
- x*-9xte
= (x-3) (x-2)

CRosS FACTORISATION

X \p-3]-3%
xx-z\—az
x> +6 |-5%

X | %X =2

a
c C
ab - a
c c
E.g.
T RT 2
Slth@ D.L_"l'__l, "';;2

* alwaye Check whether ere a6 any
axpressions that can e factorked

I* yes, factonse Hfirst-
Finel oo denowminator
blerd 3(x-1)
(-Noed) L) xl)
= (x4 $302 )

(17 L)

= U4%+3-3
(z-1) (x-2)

= Ir- 5
(x-1)(x-2) #



"Rainbow" Method
@ ab = axb

@@d) = ab 4 ad ®92- azb
@ (a+p)Cd+k) ® d*=dxd
Nyansil d® = dxdxdxdxd

d" - dxdxd.....xg\

v
n +imes

= ad+ak + bd +bk

@ b

C

® Taking out common factors ‘m %\L()fgalc ®ab _ a x b
3xt6x* = 3y (| +35¢) e xpressions © ©
Fse &

e xdtyctoacct yd
39 Y Y special Example 1

= (xd+yd) + Cyctxc) products Splify A+ 5
= d(xty) t CCg“C) Y 21 12
= Cory)ctd) @ (ath)*= @*+a0b [Sotution Find
oR @ (a-b)* = 0*- 2ab +b* b &) | 3lx-) d?nozm
= Ax +ax _23 -ay @ ' = (c-1C0xt2) (2 4+2)(x~) i
Catb)Ca-b) = @*-b
= x(ata) - glata) = hCxta)  3cx-1)
= OC’E’) Ca{.a)# (x-1)(xta)
® By cross- factorisation TAxtB+ 3x-3
FACKONISE 2%~ G 46 (x-1) Cetd)
[Solution | = dxts5
Cx-l)(ach;)ﬂ

&__-3)[-%
X -D| -ax  Thus, x*-5xt6 =Cx—3)6c—a)#.
xﬁ

t6 | -5%



eqg Sove xty=5
‘ 23y = I3 LlNEAR
Solution eg- solve 3x-5=% eﬂ solve 1151 > _E_g,
By ELMINATION 8Y SuBSTITUTION Zolwtion x-
. ution 3x-5=3% [SoVution

x+y=5 —(Em) x+y =5 —Egn)

- axt3y=13 -—@ 211‘35= 13 €and
Make one variable to e

‘ 1" Make one variabie 0 be the Subject

be the came.
.xz 22t 2y =10 —@ of formula uging any of he equofions.

Eand-Erd FomEan, ¢ 5-y —Eam3

y=34

G,
C

E’] s, o e found @ sustiete Eand) into Egn D
mto any of the equations . =
40 find tne Hh?v vawme - A6 3) *3{ II,:
Subs=3 n ":623‘_-_%'3
xt3=6 -
1= 10-10 4y =13~10

y=3
S;q? substitute value found into anY
equathons v £nd tne oter varlug:

Sup Y=3in
A=A

* freat the imquqll'h'es like it represents
e egual Signs

* you "Plypped " the sign when dlivided/mutiTy
by a negative value.

eg- Solve — 3% 26

.
[sotution]

3 -5+5 =T15. || xwe cvass-mutiply-
3x =12 5 (x-$§) =alxtl)

2l 5x- 40 = 212
# Sx -40+40 =2x.+2 +W0
St = 22t42
Sx -2 = 2 -2 £
3 = lt: .
b 4 =.%..=|33#

Q) By cross —factorisatrion/muttipication frame

e-9- Solve x*-x-6=0
Solution

gensure fhat LHS ov RHS is equal+o ZERO .

X’-x-6=0
(x-3)(2+2)=0
< %-3:0 or «xfa=0
xX=3 R XA=-AP



2 slve xty=5
243y = 13
® ELIMINATION | @ SussTituTion
xty=5 —0O xty =5 —O
21313 ~@ 243y =13 —@
step: make one unchown | From@, ®
1 common. x=5-Y —
Oxa i sub® In@
ax+ay=10 —@ ats-y)t3y =13
B0 -y--3 10-3y 3y =13
9:3# 353,?
Step . suwstitute ofind | SWoy=3 \n @
the other unionown. x=5-3
sub y=3 i © X=Ag
x43:=5 G
QL
1=8,¢ \A@

[[SOLVING\

aLeepRaic eaLhaH’oNs
* treat the Tnequalities (ke an equal sign
¥ flipped” the sign when divided [muttiply by a negofivevalue.

Eq. @ completing the square

-~ ": = = : a
“_a#s =(z+2) +b-(2)
SOLVING S| MULTANEOUS INEGUALITIES le'x% vt
Eg. Golve 3x-1 < px+q =164 =(x+2)*43-("
-1 <pxfq ok 9atG <A = (zt2)?
-2 < {0 2% <0 R
L7-5 x< 0

hollow d}O———‘—’ soli
._‘5 lO

LINEAR
EQ- golve 3x-5=7 -
3x-5=1
32-515= 115
3x=12
x.:_l}_._-4
5 R

Solve
2

— =

gg.
e Xt - 2-8
%P * CroSS -muthply .
= 5(x-8)= gzt
=
C

52-40 = 2£+2
3x = -39
=-23

X 3 4

® By cross - factorisation .
Solve x*-x~6:0-

[Solution]
22—ix-6=0
(x-372(x+2)=0
X-3=0 or x42=0
X=34 X==3A

@ By quadmatic formula

x=-b+{b*4ac

ao.

[Solution ]

2= -1 {046 = 13{25
a
145 , =5

ac)

R
2

= a
3 ok -Q

#



Pocmve Gesvienr (Mm>0) G C
rApteNT (CTEEPNESS)

From left torigut, +he line Slopes upwards . Y
' 3
tauation oF Line
Neaative Graoisnt (m<0) Uitk
g o Wned Y= mxtc
Q. N T . Tl |
— o ;QMT—“;V; y (%,,9,) CcRAPHS Y | Ly y-inferoept
"\T\u- | 9 e 7 gradient ( the point-in which
/\/' +he line cuss the
From left to right, the line flopes downwards. c \ (J—AKI'S)
<—P2x
Zero Geapient CM'=O>
¢d. 1 o
Ik PP
| 5 Q y-.-_s

The line i$ hovizowtal and Emmllcl 40 r-Qxis-

Unoeemep Grapient
o 9

——

m= unoleFived
x €=0 - Lquation
8 > x:8

The lie is vertical and parallel fo y-Axis




® m >0 Cpesitive gradient ]

] ie. g=37c+2
/‘2/

| rX

Trom lef+ tori 9nt, the ling
Slopes ypwards.

@ Mm<o Enegaﬁve gmdien’r]
Yy

ie. g=-2x+|

From \ef+ toright, the line slopes
DOWNWARDS

® m=0 Czero grodient]
49

y=c
.\l .

o

»

Thetine \s  HORIZONTRL .

Cxllgl)

m =00 [ unlimited gradient]

4Y
=» L=

= $ 2
a

3

The line iS VERTICAL -

@ Length (Distance) of Line

N 0 -2)% +0Y,-Y, )

@ Gradient (Steepness)

Y-Y,
X, -X,

® Equationof Line

9=mx+c

Where m = gradient

C = y-intercept

(the polnt n which it-cufs
Y-axis) .

® Tangent
T aline that wts the graph at ONE point-

\

A Y

®x
\/ \ \<-v+angewk-
[ _ line



H:a'vaLbz,fc ”

470

a<0

%.
\(j = 21‘}'{" 51,1'}

9 Sl
(
(

\@4

® minim&m point
o gymmetyy line
pagses tvough

.Y

minimum point

e_.g_
= -2 61t 3

Y 12 symmemy

e

o Maxinum point

» gymmetry line
passes through
maximum point-

AN




770

2<0

==t

y=ax’ [
a7o a<o
f-é.g: | i-e.g-—-l
_jkgsa —j-——————’ yz a)c
L 3 avo || a<o
el _—
L 1.e. 9=2x. 9:—2‘)(',
y=ax® 7l ' l<
Q0 a<0 o
. y= X2 || e yz-x’] y=ar’
070 o <0
‘ e y=22 || ie. g:-x,g

y=ax*tbxtc

a70

a<o0

o minimum p'l-
o symmety line

- maximum pt
» symmetwy line
passes through'

passes th rough
minimum pf

| moximum pt.

y=(x-a)*+b

y=-x-a)*+b

N

[}
l ] Cﬂ, b)

i\

e min point=(a, b)
e symmetn line :
it

- max point=Ca, b)
.symmetn line
‘ 9 7(_=+av_y

Y=(x-a)(x-b)

[y=-Cx-a)Cx-b)

2% 0
e D\‘S
N Ay
< &
VéAR 4 A
PoweRr
GROpHS
“SfYOHQ"
Y=kar*
k>0 k £0
e Y= ¥ || 1ey=-(2)

ab
(] b

VA
LR

]

* minimum pt
o X-intercepts
F x=a,x=b
¢ Y-intercept
= ¢ =ab

o symmety: ling

=2 %= atb
2

emoximum pt
e ¢ -Intercepts
>z=a, x=b
* y -intercepts
& c=ab
> Symmetvy line
& x = atb
2




Distonce

A B
0 \c P ﬂ,me

[@radient = speed |
CA Z constant speeol
AB 3 zero speed (ot vest)
BC ¥ constant Speed-
l?isi—ame.

o =¥ +ime

! Grodient = Accelerahon

Avea under _ 0igi e d[
\ﬂ = Distance travelte |

0A > congtant acceleration
¥ increasing Speed

A 8
AB = zero acceleration

% constant speed

Bc > constant deceleration
7 decreasing Speed

o C ? Time

0A ‘mcreasmg S‘peed
AB = at rest
BC = decreasing speed

Speed
c
A

0 »time
OA ¥ increasing acceleration
> increasing speed.-

B = zero aweleration
= constant speed

Be = decreasing accelerahon.



/' erlo?
Plawe Figure, that has 3or mare

A
exterior %@ . e\o’(\ g.frai Qh_'_ edg S
angle 4< oQ
2 o3
s ¥ REGULAR POLYGON
@) intevior + exteriov = 180" ¥ all sicles are equal inlength
% gach inferior angles ae el

% each exterfor anjle are equal

@ Total sum of intedor angles of n-sicled
EEE ﬁ’ Wl%
PoYgons no ot
&'@
‘ie:

® Eam fmmog anagle of n-sided regular 4 NAME
(n-2)x180" §1d63 —
j 3 Triangle
&uadrilaheronl

@ Total sum of ExTERIOR a\ngles an-sio(ed
Pentagon

4.
E s ) 5
tal = 360
| 6 Hexagon
F
8
9

@ Each Exteriov angle of n-sided rveguiar Heptagen
_3ﬁ_9_° Octagen

h

Nonagon

10 Decagon




coNSTRUCHON oF FPeRfeNDicul AR BicectoR

Step 1 : Put compass at point A- Measure out
the width of compass to be more
than haif the length of the line-

plane -Fi(gure +hat has 3 or more
srraighf edges

Mark an arc above and below Geameirig REGULAR
CONglru *all sides are equal

X Interior angles are equal
* exterior angles are equal

line. \

: —o
) B 030
sfepa: using the same extension, do the same C:?qg? /Gzﬂi’é & W Morber NAME

on p0|n1_B. \{ S;gfes
‘- P 3 | Te
— - 50 O o RianglLe
A , B | =74 4 || QuaDeiLateRal
y G0 5 PenTagoN
Step3: Drawa linejo'ming the two intersechons . lFORmu laes 6 -H'ex Agor\f
CONSTRUCTION OF aNGLE B ISECTOR 1 || HeP+agon
tepr: Stepa: OTotal sum of interior angles of n-sided: 8 | OctaGoN
FpointB. |Placecompass at X - Draw Cn-2) x180°
’;;C: ;o;?: f ch 'Tf’.','; AB |orc logtween “Ms A8 B | \ bt -regular sded : 1 || NaNaGon
d ] and BC. Re,peqt-! e process ach interior angle or a N- * 10
ot X an BCa’Ir\Y arpoint Y. g th X 180° (_DecAgoN
oL [2 —
’ : c ® Total sum of exterior angles of n-Sided = 3¢0° )
@ Each exterior angle of n-regular Sided :
Step3: 360°
N

braw a line from pointB +o the point
of inte rsechon of +he +wo arcs -



b\)

eqauiLateraL | iSoScelLeS OQ
5
= M
R K
0 aries
© sum of interioy angles = I30 saore’
(@ Exterior angle = Sum of 2 interior |
opposite angles Q
£ " N\e [xat¥boic] Q tﬁé
T T TR ANGLES| -
G)FOUF sided BGaures (QURDRMQ@
e Qg o TTTTTTT|
% PLANE #16URES
SQUARE | RECTANGLE || PARALLELOGRAM)| TRAPEZIUM || RitoMBUS KITE
* 4 equal sides -Opposite sides ||-Opposite sides ||- oneopposiie || -all si 7 - ‘
 Arigntangles| AUl | equd side paralel  Sovosiie equal | - adyacent sides
; : +Opposite sides |-0pposite sides allel are equal
ng.‘,oss l;:mIlel Pam“el paraliel "Zl(;ggona\ly -Ogago+nal$
- 2 f eo Qa
. diaconals |- 4rignrangles ||- Diagorially opposite anges| 1>
oisecr ot . 365024*:0?“9‘5 o cguaL | Tgrrongles
rightangles -

@ Acute Cless than90°) =
@ Right (90°) L
@ Obtuse Cmore than q0°
butless than :so") d
@ refiex (more than 180° but
less Hhan 360°) ———d;
® comptementary
Cangles add Upto 90°)
© supplementary Cadd yo-+o 180°)
@ Verﬁwuy Opposi‘fe, = EQHP;L
advacent angles on a Straght Mg
A ﬁg adds up o 10
@ angies ot a pownt (300
alternate angles EQUAL
L
@ corresponding ang\es EQUAL
@ interior angles add up 10 130



Hy otenue

Clength opposite
right angle)

f
Adjacent
(length in ahch Hhe rignt angie
ie beside e given angle)

~ OP_p osite

given ange

\ _ Opposite
- D{y'pofenuse CSO H)

cosH = adjacent ( CP:H)

Mypo’rewu%
fand = ppposite  ( TDA)
’ P ao()acenJr
VTHAGORAS' THEOREM
50 » 2)
— can only be used For rignr—angied nongled- TDPWZ vale of ang 'e‘ (%)
~ used to calculaie l@ngﬂo J“Sﬂf need 1o ) & = sin”

@ ¢ = coe”!
¢ 2 2 Q-. @ ﬁ':’-vf'ay\'l
4 0 th =cj

b




WHEN TO USE ¢ 77

b
@ given 2angles and 1 side &

" -
~opn ,
0 2R

opposite given angle T
@ given A sides and Langle @s\nﬁ:hog_ posite (gou)
ypotenuse

. . a
opposite given side
i @Cose--ad]aceni- CCAH)

hypotenuse

@tanp - opposite
ﬂ adjacent CToA)
Rotios
OF oBtuse o 180-6

angles
@ sin C180-6)° = sin O
@ c0s(180-9)°= —cos 6

SINA _ sinB _ sinC

— —

a b c

where A,B,C are angles
a,b,c are lengths

WieN +o use 22 ‘m
@ all Hree sides given a 2» k"ée

c

@ given asides ond 1 angle

in between . a b

Pythagoras' THeoreM

* +o calculate length
Angie of elevation * uged only for rlghf-angled As

a*= b*+¢? -Qbc cos A
b*= 0*tc?- aAC ws B
ct= a*+b*- Qab cwsC

oBIECT
A ¢ (Hypotenuse)
2 Horzontol a NL; longeﬂside
b
& X always startfHom Novﬂ. Awgne of depression -
direction o horzoat c?=0%tp 2
_ a C * 00€Sin clockwice direchon \Q\ AL
* 0l 0
| hea= LabsinC | Aspaged o ooz gt waecr




| TPe |PnGrarl [Roemilee
Tunige| /68" H ot btc
SqUMZE‘ Iy 4q
Rechorglel £ 1 | 2b42| bl
X
Tgram |/ 2l 042k | bh
] b ‘
Trapezium 2 ‘-
¥ | OD- atbictd | 3(0otdXh)
o
Ciral rd 2
e @ or XMr Tr

SurFace Aea Volume
Pyromid ﬁ' . -;-xal‘o'gze,xk
3
Cube , /)r‘— ol g
patl 1
L
Cuboicl 24n+24bt
b= b2k
Vo | 2pa
Prigm @ Cross
- sectional x
Area
s l‘ Gﬁ%ﬁ%ﬁb J—‘m”'h
‘ TotalSA | 2
=1ird +TY*
_ ——> | wurved S
(Cytnder Wl Fwh ),
Total SA -
alivh4amr®’
Sphere ,, Ty ® |




FPE |Pnbra

%nlmﬂsé ARE&

a+b+cl

T bh

aSNCh .
Tmt@e@&%h

Square

40 |'A

s

2bt20:| bl

i//gram; o :jf““" i

o4k | bh

|
R T
(7] |

:atbtctd

—_{f btd mU

Cirdle

T 5
or 1r Ll

f-}

CONVeRSION

?'ﬂ'rad = ]80°
lragl = 180°
™

| "'(I%Io)rad.

Degrees

Racians

Arc length (AB

B <oty
30"

Arc lenotl, (AB)

s=r¢

Ared 0f Secto v
£ xTr?

_tea dh sechor
A=+r>8

Tope | DiaGrat | SuFace Aeq  Volume
Pyl ﬁ' _ ?‘S'x:,gi"‘xk
b AV 3
Cu e : o 6‘2‘3 ‘ﬂ‘
L Ve
7
Cuboidl 2t 2Ubt
o - b2k
b | 2bh »
Prism @‘ Cross
- sectional x
Avea
h |curvedsa
Cone =ML -L‘th'zh
&>, [otal SA 3
=1ird +TY*
‘ ——> |curved Sh
ijhmer L Qﬂrh -]Trzh
Total SA -
alivhtanr®
SPW ‘, T ® | a3




Triangle ABC = Tncmg(e DEF

@ corresponding lengtns are
EQUAL

.. AB=DE, BC=EF, AC=DF
@ conesponding angles GYe

S‘ 7/ : EQUAL
df:hﬂiho n 1.6. LA=LD, £B=LE, £C=LF
% same shape different size

A A,

@corresmndmg angles are EQUAL
ZG=LK, LH=LL, LI =LM

@ roho of corresponding sides are
EaUAL

GH _ HI . €T
kL. LM KM




@ side-side - side ($SS)

¥ 3 equal corresponding sides.
@ side -angle- side (SAS) % exact same Shape and sige.
A b

£\

® angie - side - angle (ASA)

£\

8 C E F

Triangle ABC = Triang(e DEF

(@ corresponding lengths are

@ right angle - hypotenuse - sicle_(r13)
EQUAL
l.e. AB=DE, BC=EF, AC=DF

@ conesponding angles aré

® Angle- Angle CAA) ‘_LK M 7[\ T EQuEs
Sl X/ﬁ 7/ l.¢. LA=LD, LB=LE, £C=LF

= acorrespondmg angles equal

(@ side-side- Side (SSS) « o
same
- 3conesponding Sides in the efini on am 5 ape Al “‘3"‘ size
same ratio @J votum&
@ side -side - ang le CSSA) Y% [ 5
~ & comesponding sides (h Sam Vol of Similar Fig S\mnar =
rotio and 1 included angté equal V‘ correspondmg angles are EQUAL
7" LG=LK, LR=LL, LT=EM
by :-
@ rario of covresponding sides anre
EQUAL

Avea of Similay 'F\'gure )
A, :@L)’
A, M
{ k= Fma{ i;vmdge length

R
o k< | & ReductioN
* k >| 2 eNLaRge Meil

Original image len3+h




—CoNn PCE) = pvolabiling of an
W Rmmmgp@mwg

PLE) = No.of possille oufwmes For event
Total number of outwmed

‘ \)ﬂ Mﬁa_,
P(E)=0 > impossible event 1

happen

o P(E) =) > event wil definitely
happev-

e.q. Given that we voll a die numbered £rom 14086,
find e pmwabiliw of ge‘ﬂ-iwg B
¢i) a numbver 3,

(D a prime numoer

j SOLUTION ]

1 ‘91 _l..
Ci) Pqu;\-Hy\g a 3 )= G
)

L
“

(i) p (gething 0 prime n0) = 2 -



@ PSS 1BILITY diagrams

~ usually meant for Q events

Eg. Draw Q possibility diagram for
4pe event when a coln and adie is thrown

Coin

Die

@ TREE DIAGRAWS
— meant for & events or MOTC-

. Diawa tree diagram 1O show the possikie
¢ outme of ﬂnrowlng 9 coins and a Hhree-sided die

laveled 1, & and 3. | D)e ouhawme
é& '
H ’32 H H) 2
‘ C0|n4 ; '$<' | .
2 H
T3
|
T < %;
N
3 ; T, T12
T, 1.3

PCA) = probabnlﬂy of an event
happening

4
PCA) = Numberofpossible outcomes
Total number of ourwmesl

¥ PCAY=0 = not possible
* PCA) =1 = surely possible
¥ 0<pPcAY= |

MUTYALLY EXCLUSIVE

% Both events cannot happen at the
sametime.
le. A ={ throwing acoin and head appens
B =1 throwing acein and tail appeass)
thus A and B are mutially exclusive-

PAge ) = P(A) tPCB)

IN DEPEN DENT
X If A happens, B can also happen at
the sametime -
ie. A={thrwing acin and gets head)
8= { thowing adice and even number

appears
PCAand B) = PCA)xX PCR)
) - |




STATISTICAL AGONS FOR. : —
PIAGRAMS & OFM‘; ,m ERPRETAION GRAPH | PrOPepTieS |
' . ZA [ KK —-eas 'ropregzn-l'
BAR GRAPH \ ﬁﬁxcz%ca\e does notstart J Sh 1% \ -ina%ouram
: ~ - res si
PIE C HART \ X distorted Sonse of propor-tio 1 @ compares size
whoie
PIcToG RA % the o of the pichres oY —does it Show
ot be _U_(\_l\f_oﬁv,‘.’\ proportion
-shows frends
LINE GRAP + % verkcal Scale does ot stk /\/\ ~fracks changes
fom zero with respect 1o
X Vorgpnial scale 15 1of wniform ! 7 ¥ 5| Sme
oided Bay Graph ]‘ | H -Sgcbta:?jrﬁ
- a oW - ]
| STEM-AND -LEAF | #Ley is vk p M . | empovison
among caregon s
Histoq r-AM % Hne scale doeg Mot stk (/ P %o\ cﬁ%w
‘(:YY) W - propovhi on in
6&”’ relation to whole
Hstogra - acLurate
ran I]it] ~useful for
Compatri Son
-does not Show
pv porrion
Dot diagrom| - ¢ o e ~ usefut for mighTignin
! 9 ——t—t—tt Clusters yayrs
- hot Suitable for
large sef.
stem -and- [ctem| (eaf ~good for companvg
(eaf 1 [t data bace to bacls
Y hd ~WotSwitable fa

Sl (a2 dodr -




CENTQHL
Tenoenwy

‘cmn (

ANALYSIS |

median
—the midelle volue i dada.

v

WP@ Find the total vo- of values (n).

step@ Find the middue position. [’_‘;J " posihov]

Sip@ chate e median volue [class.

Mean = toral gumof data

no. of d atwn

24 Mean = at3t5tt _ ‘ 2

Q ! 3) 5] —+ 4_ 4—

eq. # Eind mid-class valuefirst-
= Mean= ——3o 20 a5
0¢2<2) S ! 5115

2 <x<Y| 15 3

Value with the highest acmquency 0R simply W¢
vove Hott ocouys the Most o+en.

eq.

Stem

| leaf

l
2
3

002
34655%
|2

Key: l)b = 10

mode = 15#

median
N 1 of
POSI‘hOﬂ = _i__s

. median = ab-ﬂ.‘

¢q.
CLASS | FRE® [ Mip-Cupss
0¢x<2| & |
2<5%x<Ly| I 3

mode = < x<4-7#

median
POSH‘I'DH = Lgﬂ- = 0.5t position
Coetween (0t & 1Y)

.. median glass = 3 51<4#‘




AVERAGE = SUM OF VALUES -
- TOTAL NUMBER OF VALUES
£ Average
‘ 9,3,5,1 = BT _ 2
+ 4-
CENTRAL L
e D Eg. Averoge
CLRGS
Frequency Cumulafive Frequency 02x¢a| 5 1(5) +3C15) . 92
Markg | No.of yupm Marks | No.ofpupils]| |2¢x<4] 15 \ 20
q0<x %301 5 '=:> Es20 o
3xgho| (| i - +he middie value
- x S40 A oDpD evVEN
40“‘%” i x <50 20 Nt +h mean of avnidt‘itlﬁ valugs:
- (‘3‘,‘) value | @M (3D
D Range = Largest _ Smallest - -
value value
volue with e hiohest frequency

@i Lower Quarhile Qi) = 257
median (@,) =50%
Upper Quartile (Q3)=T57%

oR simply Hhe value thatocUs

oSt often .
-;

1

@ Tnterquarkiie Ronge (10R)= Q3~Q)
@ n™ percentile = n% of ToTAL fequency-

$ ) L
J
Qs Gz maAx

% standard deviation —» measures s\oread of deta

—0 1he lowerthe value, He
MORE pnsistent 1S -

UNGROUPED l GROUPED
Mean , % = ZX = 2
= Mean, < ﬂ
5D ' & - éx-: -(_Q,_x.)n SD/ Lo Rl 2{‘2 é_“T.Z
/J no\n 2f (’Qf)




@ Angle at-cenire 15 equal o twice angle at circumferen G

t .

©
@Angle ina semicircle = 90 -

A 3
¥ perpendicular bisector of a chord
passes through the cerre-
* line joining midpoint AB to cerire
of circie 18 perpendicular o chord

® Angles W the same segment are EQURL

/A

@ Angles n opposde segmenis add up to 180°.

cyclic quads ateral
Call pom{s on circumferenc@
of-circle) oL

(L0tLb = 180 OR (z.cH.d =180°)

X equal chords eqmdnsﬁnfﬂrcm
centre. (1£AB=cD, then OM = ON)

¥ chords are equidistant fiom anie

are equal in length -

(5 Tangent tocirde 18 pevpendicular
(1£0mM =0N,then AB =CD)

+o radius -

c
* tangents Hom external points are gQUAL
(AB=CB).
¥ lineg wom exiernal pant 0 centre of Ardie
biseds angle-



UNIVERGAL SE T

v represented by a box.

Examples

i n(8)=100, n(A)=20 ,ncg)= 99
find the smallest /largest poss‘uole value

for ¢1) (AuB)'
o (AOB)

So dion:
() e

| 8 thus largest possibie
&)
5

(i) smallest possivle value of (ANB) = 15
L argest yoss‘nbl& value of (Ang) =20

thus Sm all est Possmw

® € = element of
® & = not an element of
@ ¢orts= empty/null set
@ 3 = universal set
(® c = subset
ie. A<{1,2,3%, B=1{312%
+Hwus A £ 8

© c pmpersubsef
ie. A=fn,23 b 8=81/2348

®@ U = union £
e. A=L1,21 » B=L3.4}
Hus AUB = L1,2, 243

® N = Infersect

= (QMMON elements 3
le. p=t3,4,8%; 815 9,:0 _
tms Ao ={8% (@

@ KO- amprement of A
- elements out of SeA-
e. g=LhT.1,128 4 |
A={T,023 /
thus A' = L 1,03 22/

@ Dpigont et =K (ommon elements.

ANB =¢ EW



comsof 1t = rows of o™d

ConOTON
numier of numbe r of [ﬂ%‘elemem—
? rows

matrix mm‘n‘
| 7 columns
mxn) (nXp)
__(_____ 2 “"'___E__’[ 2 @x [n) — numberof
SAME '% wlumns
| 0 - < o Towe
E.g. ”’A=(£§)and8=(3>, %
thus AB > S ® row matrix = onLY one row
=(:‘zi)(,§) X (1 2 3)
22 oI @ coLumn Matix 3 owiy ong Column
L 1
NAL PRODUCT = (2) A diggormls
- FI IDENTIT: . o _(1o
dodd ® Y MATRIX 2 T =(59) are and
2x | @ ZERO|NULL MRATRIX : (0) ;\V‘fe’eifm
- ( RG) ® EquaL MaTRICES ° e
12 12
Rall ( 34) = 34)

% can only) ADD anck SWBTRACT Matrices
[ AB # BA of the SAME OROER .

((\xw) +c3x3)>
(2x10)* (5% 3)

(%)

Eg. 1P A= (3 3)and B= ('t ¥.9)

n

AB = (3 3)[4‘#5\

Ixa ,Xa

= NotT Possilole.



co -
(DCOLUMN VECTOR _(g)
@ magnitude of vectors = length -

%0 vector #nat starts from origin
e. J

(zy)
A
.. o A8=5); |hple [
Thus '(')7c=(;) "
. 4 TRIANGLE LAW
¢ PA=0A-0P oo\’\‘m\
" at

~ ~

a

~

- -}FZ}&% ) PARMLE\jeaAM LAW
* CQMM VeCh)_l§_’ / < ” '_(.*_
Qe g2
477V£- /

= 2
ok pp = PO tOR

T equaimagwiude aud
same direchon .
= A

* [SCALAR VeCtog]
) X equal magh‘rtude but \opposi te - chectoh.
casel : Parallel lines
Finding raio of ared n o vector question:

(D= kFG oints,thus CD/J/ F& gt
. onpoi 5 ; N
since Hheve are NO oM P ) (@ CAsE 1 : SHARM o owimon U
nd ratio of -rangle ABC fo tiungle

CASEQ : C LA A

— _ ) ACD..

AR = kBC f jﬂ c - 8012 : AreaofABBC lf‘XBC,X—W

Since, B isa oMW point, hus A,B.Care wlilivear- o7 ¥ prepof ARCD 4% DX M
-

B casea: SIMILAR TRIANG LES
3 find aho of ABRBC : ACDE.
",
S M meanAnBC (;1{)1, L
brea A ACPE 14

&

3y °C



