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LINES

Lines

Adj. /s on st. line

ZAOC + £COB = 180°.

Vert. oppo. /s

/AOC = DOB,
/AOD = COB.

/s at a pt.

LA10As + LA0A;
+ .-+ LA, 10A, = 360°.




TRIANGLES

Triangles

A

Equilateral Triangles

LCAB + LABC
+ £ZBCA = 180°.

Ext. / of As‘

/CAB+ /BCA = /B'BA.

’Prop. of equil. As

AB = BC = CA,

LCAB = ZABC
= /BCA = 60°.




TRIANGLES

Isosceles Triangles

A

B C
A

B C
A

B D C

‘Base /s, isos. A‘

AB = AC

|

LABC = LACB.

Sides oppo. eq. /s

ZABC = ZACB

|

AB = AC.

‘Prop. of isos. As‘

LABC = LACB

I

AB = AC

I

AD 1 BC.




TRIANGLES

Pythagoras’s Theorem

B
b C

A - c
B

b C

A c

Similar Triangles

By

Gy

By it

T

A

BA 1L AC

|

a? + v =2

‘Conv. of Pyth. thrm.

a® 4+ b? =

|

BA 1 AC.

’Co'r'r. Zs | NAS‘

AAlBlCl R AA2BZC12

|

/C1AB; = /CyAsBs,
4A1B1C1 = ZAQBQCQ,
ABlClAl = ZBQCQAQ.




TRIANGLES

By
C1
b
G !
ai
Bs £l
(6]
02 4@
as Ag

‘ Corr. sides | ~ As‘

ANA1B1Cy ~ AAsByCy

l

(Ll_ag
Wb
bl_bg
a o
al_ag
b by

Conditions for Proving Similar Triangles

B,

Cy

By Ay

o)

Ay

AAA

40114131 = ZCQAQBQ,
AAlBlCl = AAQBQCQ,
ABlclAl = ZBQC2A2

ﬂ

AAlBlCl ~ AAQBQCQ.

<« Any two
of the three
is sufficient.



TRIANGLES

By
C1
Ch
aj
B, A
C2
Cs Q
an Ag
By
C1
b
@ !
a1
B, A
C2
02 452
ag AQ

Ratio of two sides,

incel. /
a1 a2
C1 C2 ’

431 Cl Al = ZBQCQAQ

|

AA1B1Cy ~ AA3ByCs.

Three sides

proportional
ap Qg
b by
by by
a e
ap  az
by by

AALB1Cy ~ AAyByCs.




TRIANGLES

Congruent Triangles

Ch
i > A1

B

A

2

By
1
C.
Cl ay
Ay
C1
by B
B °
by
C2
as
Co

Az

’Corr. Zs | §As‘

AAlBlCl = AA2B2CQ

|

AClAlBl = ZCQAQBQ,
LA, B,Cy = ZA3ByCy,
43101141 = ZBQCQAQ.

‘ Corr. sides | & As‘

NA1B1C1 =2 ANA3BoCy

ﬂ

a1 = az,
bl = G2,
C1 = as.




TRIANGLES

Conditions for Proving Congruent Triangles

Ch
Ay
C1
&)
Ay

B
B ?
c
Co
Cl ay
Ay
B
B °
Aa <( g
a
C

2

AAS

ZClAlBl = ZCQAQBQ,
AAlBlCl = ZAQBQCQ,

C1 = Co

|

AALBCy = AAyByCs.

ASA

LA1B1C1 = ACQAQBQ,
a1 = az,

ZBl ClAl = ZBQCQAQ,

|

AAlBlC'l = AAQBQCQ.




TRIANGLES

SAS
\ jt a; = by,
Ol al Al Cl = ZBQAQCQ,
BlAl
’ b1 = bs
by ﬂ
By '
C1 2 NA3B>Cy
éBl b2 \ ANA B Cy
Co
Ay -
SSS
a1 = az,
al Al bl = az,
Cl C1 = Qg
C1
bl B2 \u AAQBQCQ.
<B1 % NA1BCq =
b §
Aq - |




POLYGONS

RHS
A M, %,
1 T 1
ZB1A1C1 = ZBQAQCQ
—90°,
‘B, ¢ = ¢y,
<« One of
B a1 = a2 the sides
must be the
€2 ﬂ hypotenuse.
NA1B1C1 =2 AA3ByCs.
Co w % Ay
Polygons

‘4 sum of polygons

LAZA Ay + LA AY A3+ - - -
+ LAy AnAr = (n — 2)-180°.

10



PARALLEL LINES

Ext. /s of polygons
On
An 01+ 05+ - + 6, = 360°.

Parallel Lines

Corr. Zs | AB/ CD

X
A \ﬂ= B AB /I CD
G

|

C > D
H \ /XGB=/XHD.

11



PARALLEL LINES

Alt. /s | AB/ CD
| |

e
A N B AB / CD
N, !
7\ LYGA=/XHD.
1

|Int. /s| AB/CD|
X
A G\R\ B AB / CD
C > D ﬂ o
7\ /YGB + /XHD = 180°.
Y

Conditions for Proving Parallelism

Int. /s eq.

- \\ /YGB+ /XHD = 180°
C D ﬂ

7\ AB / CD.

12



PARALLELOGRAMS

@
A \\ B /YGA = /XHD
D
¢ 7 \ AB / CD.
Y
X
A G\\<\ B LYGB + /XHD = 180°
c D ﬂ
7\ AB I CD.
Y
Parallelograms
Oppo. sides of //-gram‘
A > B
AB = CD,
AC = BD.

13



PARALLELOGRAMS

Oppo. /s of //-gram‘
A > B
/BAC = /BDC,
LACD = ZABD.
C > D

Diags. of //-g'r‘a,m‘

AN
OA = OD,
c D

Conditions for Identifying Parallelograms

Oppo. sides eq.

A ! B AB =CD,
AC = BD

|

C i D ABCD is a /-gram.

14



PARALLELOGRAMS

B
D

B
D

- B
- D

Oppo. /s eq.

/LBAC = /BDC,
/LACD = ZABD

ﬂ

ABCD is a /-gram.

Diags. bisect each other

OA=0D,
OB = 0C

|

ABCD is a //-gram.

Two sides eq. and /

AB = CD,
AB J BD

l

ABCD is a /-gram.

15



QUADRILATERALS

Other Quadrilaterals

Rhombus - a quadrilateral with four equal sides

‘ Prop. of rhombuses

AB/ICD  AD/ BC,
OA=0C  OB=O0D,
AB = BC =CD = DA,
AC 1 BD,

ZOAD = LOAB

= /0CD = ZOCB,
ZLODA = /20DC

=/Z0BA = Z0OBC.

Rectangle - a quadrilateral with four equal interior

angles

‘ Prop. of rectangles

AB/CD  AD/ BC,
AB=CD AD=BC,
/BAD = /BCD,
/ABC = /ADC,
OA=0B=0C =O0D.

16



QUADRILATERALS

Square - a quadrilateral with four equal sides and
interior angles

’ Prop. of squares‘
A S B AB/CD AD / BC,
AB=BC=CD = DA,
OA=0B=0C =0D,
AC 1 BD,
1 5 1 /OAD = /ZOAB = 90°
=/0CD = Z0CB,
/ODA =/0DC = 90°
D % C =/0BA = /Z0BC.

Miscellaneous Results

‘ Mid-pt. thrm.

MA=MA NA=NC

ﬂ

20 = I,
MN / BC.

17



QUADRILATERALS

Intercept thrm. variant i

MA=MA MN / BC

M N ﬂ

NA = NC.

Intercept thrm.| iant i
G M
A1 / > \ Bl
l1/ 1/1\
Ay > By ABy I AyBo Il --- 1 A, B,
lg/ 1/2\
A3 - Bg l1:l2:"':ln

|

l/

n

P
3
3
—
Y
/
8
3
5
I
&
I
\

Y

18



CIRCLES

Circles

Line from cen. L
chord bisects chord

ON 1 AB

|

NA=NB.

Line joining cen.
to mid-pt. of
chord 1 chord

NA=NB

|

ON 1 AB.

19



CIRCLES

Eq. chords
equidis. from cen.

ON L AB OM 1 CD,
AB =CD

|

ON =OM.

Chords equidis. from
cen. are eq.

ON L AB OM 1 CD,
ON = OM

|

AB = CD.

20



CIRCLES

P
/>
>
B
A
P
.
\B
A
P
.
\B
A

Z at cen. twice
Z at O¢

260, = 0,.

Z in semi-cire.

AB is a diameter

|

LAPB =90°.

Converse of
Z in semi-circ.

ZAPB =90°

|

AB is a diameter.

21




CIRCLES

‘Ls in the same segment
2
Q
/ZAPB = /ZAQB.
A
B
‘ Eq. /s, eq. arcs‘
A
ZAOB = £Z2C0OD
C5—P
: R
AB =CD.
C
Eq. /s, eq. chords
A
‘ /AOB = /ZCOD
D
- l
B
AB =CD.
C

22



CIRCLES

Eq. arcs, eq. /s

B ) w-co
D
L/
5 I
ZAOB = ZCOD.

Eq. chords, eq. /s

Goy | o

Eq. arcs, eq. chords

AB=CD

\, ),
L

23



CIRCLES

‘Eq. chords, eq. arcs

AB = CD.

Arcs prop. to Zs at cen.

. B _o
S B

Arcs prop. to Zs at O

C B
A
b o AB _ 0
cD 02
N P
Q

24



CIRCLES

Cyclic Quadrilaterals

Oppo. /s, cyclic quad.

01 + 6> = 180°,
©1 + @2 = 180°.

Ext. /s, cyclic quad.

C 0, = 6.
&

25



CIRCLES

Conditions for Identifying Cyclic Quadrilaterals

‘ Oppo. /s supp.

01 + 0> = 180°,
901 + (pg = ].80O

|

A, B,C and D are concylic.

Ext. / = int. oppo. /£

01 =069

ﬂ

A, B,C and D are concylic.

26



CIRCLES

Converse of /s
in the same segment

0, =6

A, B,C and D are concylic.

Tangents
Tan. | radius
(0]
OoT 1 PQ.
P
T Q
Converse of
tan. 1 radius
0 OoT 1 PQ.
PQ@ is tangent
P T Q to the circle at T'.

27



CIRCLES

o)
A
B
A
B

AOPT = AOQT.

/ in alt. segment

Converse of
/ in alt. segment

0, =0,

ﬂ

PQ is tangent
to the circle at T'.

28



AREA AND PERIMETERS

Appendix A: Area and Perimeters of Com-

mon Plane Figures

FIGURE AREA PERIMETER
wr? 2rr
0
@\ 70712 2mw0r e
. " 360° 360°
I ly hb
5 b+1 + 1y
b
a a? 4a
b
a ab 2 (a + b)

29

<« CIRCLES

<« SECTORS

<« TRIANGLES

< SQUARES

<« RECTANGLES



SPECIAL POINTS AND LINES IN AS

la/ | h lo

h(a+ )

< TRAPEZIUMS

a+b+ll+12

<« RHOMBUSES

24 /£E2 +y2

Appendix B: Special Points and Lines in

As

‘ AD); is the median of BC‘

BD, =CD;.

AD-5 is an angle
bisector of /BAC

A

91 92

D,

01 = 0s.

30



SPECIAL POINTS AND LINES IN AS

PDs3 is a perpendicular ADs- is the
bisector of BC altitude of BC'
P A A
B R — @ B o I p,
Ds

BDs; =CD

3 3 91 _ 92'
PDs; 1 BC.

O, is the in-centre of AABC‘ O, is the

The in-centre is the point of
intersection of the three angle
bisectors (of a triangle).

It is the center of the triangle’s
inscribed circle.

circumcentre of ZBAC

The circumcentre is the point of
intersection of the three
perpendicular bisectors.

It is the center of the triangle’s

circumcircle.

31

<« May not
necessarily
lie in A.

<« May not
necessarily
lie in A.



SPECIAL POINTS AND LINES IN AS

O is the centroid of AABC

B % % C

The centroid is the point of
intersection of the three medians
(of a triangle).

It divides each median in the
ratio of 2 : 1, i.e.,

0sA 03B 05C

= = =
OsD  OsE  O3F

0O, is the
orthocentre of ANABC

B [ C

The orthocentre is the point of
intersection of the three
altitudes.

These four points are generally distinct from one another.

32

<« May not
necessarily
lie in A.
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