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Triangles

Similar Figures
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The above are similar figures.
s All congruent figures are sumlar but siular figures need not be conguent.
s  Two regular polygons of the same number of sides are simnilar, 1f

(1) thew corresponding angles are equal and

{11) thewr eorresponding sides are mn the sane 13010 (01 proportion),

Similarity of Triangles:
e Two trianeles are similar, if
a) their corresponding angles are equal and
by their corresponding sides are m the same ratio (or proportion).

»  Cntenion of simularity:
In AABC and ADEF, if
il £A = 2D, B = ZE, ZC= ZF and
.. AB BC A : .
() — =——, then the two tnangles are siular.

DE EF FD
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Theorems in similarity (885, AA, SAS, BI'T)
AA eriterion of similarity or AAN criterion:
If n two triangles, the corresponding angles are equal, then thew corresponding sides are n the

same ratio (or proporiion) and bence the two twangles are sunlar,

This ecriterion 15 refemed to as the AAA (Angle-Angle-Angle) cniterion of silarity of two
triangles.

This theorem can be proved by taking two trianzles ABC and DEF such that <~ A = #D, /B = /F,

ZC =4
)

/ \ Paseeas-.i()

B ~c DEE F
Cut DP = AB and DQ = AC and jomn PO
So, AABC = ADPQ
This gives £B = ZP = ZE and PQ || EF

Therefore, % :%
PE  OF

[ AB_AC

" DE  DF

Sinularly, LB = §£ and so
- DE EF

AB  BC AC
DE  EF DF

S8S criterion of similarity:

If in two friangles, the sides of one triangle are proportional to {i.e. in the same ratio of) the sides
of the other tianele, then their caresponding angles are equal and hence the two triangles are
sinular.

Tlus eniterion 1s referred to as the 555 (Side-Side-Side) sumilanty entenon for two triangles.
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This theorem can be proved by taking two tnangles ABC and DEF such that

aB_BC_Ci
nE  EF FD
b
\
- Proas Aol
—¢ | |

Cut DP = AB and DO = AC and jo1 PO,
op Do

It can be seen that — = —— anl
PE  OF

PQI| EF
S50, £P = ZE and £Q = £F
Therefore, oy ~% Pq
DE  DE  EF
3 DP D@ BC
DE DF EF

So0,BC =PQ

5AS criterion of similarity:
If one angle of a tnangle iz equal to one angle of the other triangle and the sides including these
angles are proportional, then the two tmangles are similar.

Tlus criterion 1s referred to as the SAS (Side-Angle-Side) sinularity eritenion for two riangles.

As before, this theorem can be proved by taking two tmangles ABC and DEF such that

AR AC
——=— (<1} and ZA=ZD.
DE  DF

Cut DP = AB, DO = AC aud joun PQ.
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an,PQ“EF and AARC = AL
So,.2A = 2D 2B =
Therefore, AABC

Basic Proportio
If a line is draw
the other v

o1 two sides m distinet points,

zle ABC in which a line paralle other two

DM LACa

Now, area of A

= % = Al = EN
Recall from Class TX, tha denoted as an{ ADE),

So. a1(ADE) = % « AD x EN

Similarly, ar(BDE) = %x DB x EN

ar{ADE) = % « AE = DM and
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ar(DEC) = % » EC = DM

ar(ADE) w A = EN

ar{BDE)

Theretore,

b | =l | =

- M w EN

40

=g

ar(ADE) 2 p
ar(DEC)

se DE and e BC aud DE.

les is their

&R stich

o the sq

We need to prove that

ar(4BC) (4B _(BC :=[£¢_]’
aPory | Po) \or) \rP
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For finding the areas of the bwo tnangles, we draw altitudes AM and PN of the tnangles.

Now, ar{ ABC) = % = BC = AM

and ar{PQR} = _I’ * QR = PN

1
{IF'{.{E(‘} _ EK.EFK .'L'I!

O, 1)
ar(POR)

1 r.
EKQRFP.:\'

Now,in AABM and APON,
ZB = £Q (AsAABC =~ APQR)
and #M = N (Each is 20%)
50, AABM ~ APQN  (AA similarity criterion)
AM 4B
PN PO
Also, AABC - APQR  (Given)
AR BC O .
0, —=— =2 (3)
PQ (R RP
ar{ ABC) A8 4 AM
ar(POR) PO PN
[From (1) & (3)]

Therefore,

. (2)

Therefore,

= ﬁx ul [From (2)]

PQ PO

P
Now using (3) we gel:
ar(ABC) _ [ﬁ]'; E]’{g]’
ar(POR) Po OR RP

Proof of Pythagoras Theorem Using Similarity
B

_I oy ) .
A =
You may note that in AADEB and AABC

A = LA
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and ZADB = ZABC

So,AADB ~ AABC

Similarly, ABDC ~ AABC

From (1} and (2}, mangles on both sides of the perpendicular BD are sumilar to the whole tnangle
ABC.

Also, since AADE ~ AABC

and ABDC ~ AABC

So,ABDC ~ ABDC

If a perpendicular 1s diawn from the vertex of the right angle of a nght tiangle to the hypotemse,
then the friangles on both sides of the perpendicular are unilar to the whole trangle and to each
other.

Let us now apply this theorem in proving the Pythagoras Theorem:
In a right triangle. the square of thie by potennse is equal 1o the s of the squaies of the other two

sides,

Proof: We are given a nght triangle ABC nglhit angled at I3
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We need to prove that AC* = AB- + [IC
Let us draw BD | AC.
MNow, AADB -~ AABC

AD AR d .
o, <5 ac {Sides are proportional)
or AD - AC=AB" ... (1)
Also, ABDC ~ AABC
o CD_BC
"BC AC

or CD - AC =BC? .__(2)

Adding (1) and (2),

AD-AC + CD-AC=AB*+BC-
Or AC (AD + €D} = AR® + BC?
Or AC- AC = AB” + BC-

Or AC" =AB" +BC”
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Converse of Pythagoras Theorem:
In a night triangle, if the square of one side 15 equal 1o the sum of the squares of the other two sides,
then the angle opposite the first side 1s a nght angle.

Proof: Here we are given a tnangle ABC in which AC” = AR + BC®
We need to prove that ZB = 90°
Ta start with, we construct a APQR right angled at Q such that PQ = AR and QR = BC

A p

Now, from APQR., we have:

PR =PQ°+ QR" (Pythagoias Theorem, as £ Q = 90°)
Or PR* = AB” + BC- (By constriction). (1)
But AC- = AB" + BC™ (Given).. (2}

S0, AC =PR [From (1) and (2)] . (3}
Now, in AABC and APOQR.,

AB = P (By constiuction)

BC = QR (By coustruction)

AC = PR [Proved m (3} above]

So, AABC = APQR (558 congruence)
Therefore, #B = £0Q (CPCT)

But £Q = 90° (By construction}

Sp, ZQ = 90°
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