Maths Chapter 6: Triangles
3TEATH 6 - YT

C’Aapz‘er Review

Similar figures: Two figures are cimilar if they have the came chape (not
necessarily the came ¢ize). Two polygons with the ¢ame number of ¢idec are
cimilar if (i) their correcponding anglec are equal and (i) their
correcponding cides are in the came ratio (proportion). Al circles are
cimilar, all cquares are cimilar, and all equilateral trianglec are cimilar.

. Q’m:‘/ar/ty of triangles: Two triangles are cimilar if 6} their correcponding
angles are equal, and (ii) their corresponding cides are in proportion. If
the angles of two triangles are equal, the triangles are equiangular and
their cides are in the came ratio. We write AABC ~ NDEF.

. Bacic Propart/‘ona/ftg [heorem ( Thales Theorem): IF a line ic drawn
parallel to one cide of & triangle to intercect the other two cides at distinct
pointe, the other two cides are divided in the came ratio. In NABC, if DE
[ BC with D on AB and € on AC, then AD/DB = AE/EC. Converce: IF a
line dividec any two cidec of a triangle in the came ratio, it ic parallel to
the third cide.

o Criteria for Similarity of triangles: AAA (or AA): if two angles of one
triangle are equal to two anglec of ancther, the triangles are cimifar. SS§:
if the correcponding Sides of two triangles are in the came ratio, they are
cimilar. SAS: if one angle of a triangle equals one angle of ansther and the
cides including these angles are in the came ratio, the trianglec are
eimilar.

o Areas of cimilar triangles: The ratio of the areas of two cimilar triangles i¢
equal to the cquare of the ratio of their correcponding cides:
ar(NABC)/ar(NPQR) = (AB/PQ)? = (BC/QR)? = (CA/RP)% The came ic
true for the ratio of corresponding altitvdes, medianc and angle bisectore

(ratio of areas = cquare of ratio of these).
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Pythagoras Theorem: In a right-angled triangle, the cquare of the
hypotenuse ic equal to the cum of the cquarec of the other two cides: AC 2=
AB? + BC? The theorem ic proved ucing cimilarity: drawing the
perpendicular BD from the right angle to the hypotenuse gives three
Similar triangles.

 Converce of Pythagoras Theorem: In a triangle, if the cquare of one cide
equals the cum of the cquarec of the other two cides, then the angle
oppocite the First cide ic a right angle. Pythagorean triplets: (3, 4, 5), (5,
12, 13), (8, 15, 12), (% 24, 25).

o Ueetul results: The line joining the midpoints of two sides of a triangle ic
parallel to the third cide (Mid-point theorem) and equals half of it. The
bisector of an angle of a triangle dividec the opposite ¢ide in the ratio of
the other two Sides. Tn a right triangle with altitvde BD to Ay/botenuce AC:
BD%=AD x DC.

Key Terme

Similar Figures ~ Figures with the came chape but not mecescarily the came
cize.

Congruent Figures — Figures with the came chape and the came cize.

Bagic Proportionality Theorem — A line parallel to one cide dividec the other
two cides in the came ratio.

AA Criterion — Two equal angles make two triangles cimilar.

GSS Criterion — Three pairs of cidec in the came ratio make triangles cimifar.
SAS Criterion — One equal angle with proportional including cides makes
triangles cimilar.

Area Theorem — Ratio of areas of cimilar triangles = cquare of ratio of cides.
Hypotenuvse — Longest cide of a right-angled triangle, opposite the right angle.
Pythagoras Theorem — Hypotenvse? = Bace? + Perpendicular?
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Pythagorean Triplet — Three numbers caticfying 2%+ b%= ¢? eq9.3 4 5.
Equiangular Triangles — Triangles whoce correcponding anglee are equal.
/I/Iid—,boinz‘ Theorem — (ine Joining m;’d,bm‘ntc of two cides ic ,bNa//e/ to the
third cide.

Diagrame [ Flowcharte
Similarity Criteria

Similar Triangles
I

| [ [
AA ¢ss SAS

Two angles equal Sides proportional Angle equal and sidec

proportion al

Key Triangle Theorems

Theorem Statement
BPT DE [] BC gives AD/DB = AE/EC
Area ratic Area ratio = (cide ratio)?
Pythagoras e?=a%+ b?
Converce 2%+ b% = c?gives right angle
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Proving Triangles Similar

Idenz‘f@ the two triangles

Find equal angles or ratios

Name the eriterion AA, $SS or SAS

Write the S’l'mf/a.r/fy AABC ~ APQR

Uce ratioc to find the unknown

Similar v Congruent

— \
Similar Congruent
- Coame shape - Came shape and cize
« Sides in proportion » Sides equal
\ . @méo/~ \ . @méo/z
=
Jextbook Exercise Questions

Q.1 State and prove the Basic Proportionality Theorem.

Ans. Statement: a line parallel to one cide of a triangle dividec the other two
cides in the came ratio. Proof: in NABC, DE [ BC. Join BE and CD.
ar(NADE)/ar(NDEB) = AD/DB and ar(DNADE)/ar(NDEC) = AE/EC.
Since ADEB and ADEC are on the came base DE and between the
came parallel DE and BC, their areas are equal. Hence AD/D8B =

AE/EC.

Q2 In ANABC, DE [/ BC, AD = 1.5 em, DB = 3 cm, AE = 1 em. Find EC.

Ans. AD/DB = AE/EC gives 1.5/3 = 1/EC, ¢co EC = 2 em.
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Q.3 The areas of two cimilar triangles are 81 cm?and 49 em?. IF the altitvde
of the bigger triangle ic 4.5 em, find the corresponding altitvde of the
emadller.

Ans. Patio of areas = (ratio of altitvdes)? 81/49 = (4.5/h)? ¢o 9/7 = 4.5/k,

h=3.5¢m.

Q-4 A ladder 10 m long reachec a window & m above the ground. Find the
distance of the foot of the ladder from the wall.
Ans. 6}/ Pyt/mgamc: d?= 10%- 52 = 36, ¢cod = 6 m.

Q.5 State the converse of Pythagoras theorem. [¢ & triangle with cides 7, 24,
25 right-angled?
Ans. IF the cquare of one cide equalc the cum of cquarec of the other two, the
angle opposite it ic a right angle. 2% + 24%- 494+ 526 = 625 = 25% ¢
yes, right-angled.

Q.6 Prove that the ratio of areas of two eimilar triangles equals the cquare of
the ratio of their Sides.
Ans. (et NABC ~ APQR. Draw altitvdes AM and PN. ar[ABC)/ar[P&Q} =
(% BC x AM)/(% QR x PV) = (BC/QR)(AM/PN). AABM ~ APON
givec AM/PN = AB/PQ = BC/QR- So the ratio = (BC/QR)? = (AB/PQ)?

Important Board-Pattern Questions (with Solvtionc)
Q.7 [7 mark] IF AABC ~ ADEF with AB/DE = 2/3, find the ratio of their

areas.

Auns. 4 : 9.

Q.2 [1 mark] The cides of a triangle are 5 cm, 12 em, 13 em. ¢ it
right-angled?
Ans. 5%+ 12%= 169 = 13% Yec.
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Q.3 [2 markse] In AABC, DE || BC and AD/DB = 3/5. IF AC = 5.6 cm, find

AE.
Ans. AE/EC = 3/5, co AE = (3/8) x 5.6 = 2.1 em.

Q.9 [2 marke] A 15 m high pole caste a chadow of 24 m. Find the chadow of

a 10 u tower at the came time.
Ans. Triangles cimilar: 15/24 = 10/, ¢ = 16 m.

Q.5 [3 marke] In AABC, AD ic the bisector of angle A. Show that BD/DC =
AB/AC when AB = 6 cm, AC = 8 cm and BC = 7 cm. Find BD.
Ans. Angle bisector theosrem: BD/DC = 6/8 = 3/4. BD.= (3/2) x # = 3¢em
and DC = 4 em.

Q.6 [3 marke] Prove that in a right triangle, the cquare of the hypotenvce
equals the cum of cquarec of the other two cides.
Ans. In right NABC (right angle at B), draw BD 1. AC. AADB ~ NABC
gives AB%= AD x AC: ABDC ~ AABC gives BC? = DC x AC. Adding: AB*
+B8C%=AC(AD + DC) = AC?
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Wmﬂgﬁ

AT STHIAA: gr SFHITAT Toea &t & A IaTehT SHR (9q) JAT &, syor &
FHIT FHTT 7T &Y AT T3 qrer 71 Tgefel THEY & 72 (i) FIT P07 S 3
IR (i) T ST AT IFUIT # g1 T g wwrwy & Tt aof wEd # a7k
T TwaTg HYer Fwy &

yert &1 Teregar: gr G3er F#7xg & @l () 3da 9T BT a21e & 37 (i)
T e FHGUIA &1 Al 7 et & BT IR &Y a F FHEFHIOIF AT & IR
ITH YT THIT Ui 7 & &1 o AABC ~ ADEF forary &l

HTETRIT TATGITIAHAT GA7 (I 9a17); AlG YT # b Jell & T Y&
3T G Y73 ) I 16lg31] uz h1e aF a8 3T SJelTai) @) JHTT FFUIT H e
& MABC & DE || BC & (D, AB W FR E, AC W) Jr AD/DB = AE/EC| facie:
I IS ST YT ) g YT I JHIT FFUIT H i qr a8 e 7T &
ZIR 8t §

fSR7er &1 FarEvar & #regs: ArA (T AR): 72 vah BeT o gr @ivr gy Byer
& 2 BN % SRR & qr Yo FFHET &) $SS: Al 3 Hyery # T e’ T
AT & & ar & FeT & SAS: A v Ryer &7 UF HI0T gAY & OF DI &
SIS & 3§ I P sidfae e areft JATC FHATGU & ar Heyer ey &)
THET el o STEA: g JaFEY el & Spelt b7 SIGUTT IJaTcbl T $eATan
% STUIT & F3f & §IET 8T & ar(AABC)/ar(APQR) = (AB/PQ)? = (BC/QR)? =
(CA/RP)?| Zigt Farar fiviedell, HIfEIhIN 3717 1T FHAZHTAD) & FJUIT & Toir ot
T 2|

« UISYTIIRE GHT: FAFIT 5T & oof o7 aaf 37T ¢ errait & aalf & 7T &

RIS FIaT & AC? = AB? + BC?| TR IHXUGT g &idt & waanor ofts I zof
W &8 BD Haet W T Ty Fyer aee &1

© ISYTINRET GHT HT dena: Afg faeft el & O §JoiT &7 a9t 317y GF $eTian &

GIT @ AT % ST &F I Ugeft eI & HIHT T 10T JHBIUT T & TRATINRE
B (3, 4,5), (5, 12,13), (8,15,17), (7, 24, 25)|
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Fevatt aRom: BT #1 3 S wer-fagsit ) B areft YT et ge
& AT 3R IFH 3iTelt &t & (FeA-Tag waer) | 3T & Hivr b7 TGS
TG T FT 37T &1 YeAIslY o QUi H siedT 8| JABIT T H Hof AC U7

o1 BD & dr BD? = AD x DCJ

73T SrsgTaclt

THET HTHIAAT - AT IThR () TR HaeTeH STt {35 FHTT H1Y
FafararaT STHIAAT — FATT PR 3R FHAT AT aed! Sl

AT AT GAT — U T &5 AR Y& I GI YeTI31N T FHTT
FJUIT H wiedt 3

Ak FTIEE — 3T HIVT SRIER & I 36T Ty

SSS ATES — il FIT e FAGUIT g qr T T

SAS ATGE - U HIT SRR 377 Ffae Yers FARGUIA & ar F3e Farey)
ST YAT — THET 3ol @ YTtholl &7 SGUId = HeAT U HT i)
ol — FHBIT B3y o T Sl AT, FHHT B )
UIRYRNRH GHT — FHof2 = TR + Fia?l

urgHTanYer Aa - T IS0 foed a2 + b2 = ¢? & & 3, 4, SI

FHAHONH B3yer - foleisr HT 1T T &

HET-Tag UAT — 3 TN & FeT-fagalt st Y7 At 5T 3 TR &t &)

I | A=
TAHEYAT & ATAGE
THET Fyer
[
| 1
A $SS SAS
| .
ar T STET AT TATFIIAT VT FRIGR, JATC JHTTITAT
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By # 7391 gAd
AT PAT
BPT DE || BC ar AD/DB = AE/EC
&I5TheT ST SUTT = (ST SIFUI)*
ISYTINRE 2 =a*+b?
faener @ + b? = ¢ qr FHABIT
Byert & aaxy fAg H3ar
21l f3eT vg=et
|
TG 0T AT HJUIT Fiot
!
| Ak SSS TT SAS ama‘
|
AABC ~ APQR Tors
|
SUIT F HFAIT fdawrer
HAXY FATH HATITHH
HAET HalaraT
THIT I < JHTT THR T AT
\.7%3,., \ﬁgs
_/ _/
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WIS ITIATH T

.| TR TAIGUTIAHAT THT & HIT AT 377 g Hifeir

IR~ HU: 9eT HT O 61T & THIIT SHT I &1 A1 by JHTT JGUIT H
giedt &1 fAfg: DABC # DE || BCI BE 31 €D fHerd] ar(AADE) far(ADEB) =
AD/DB 3717 ar(AADE) Jar(ADEC) = AE/ECI ADEB 3R ADEC T & 3TeR DE
YT JuT JHIT DE T BC & o &, T I T aRTaR &) §AIT AD/DB =
AE/EC]

.2 AABC H DE || BC, AD = 1.5 em, DB = 3 am, AE = | em| EC JTIT Hifp)
JI- AD/DB = AEJEC T 1.5/3 = I[EC, T EC = 2-cm]

T.3 g JHEY 3yel 2 @5hel 81 cm? 3T 49 cm? &) 53 133]eT a7 offSeta 4.5 em &
Jr BIE 1 JIT Sffsicia T HIfr]
IJIT- ITHeT JGUId = (ffeiar srqura): 81/49 = (4.5/h)? T /7 = 4.5/h, h =
3.5 eml

9.4 10 m oisft Tt sfer I 8 m ST B3 ao wgadt &) gt & g # daw ar gt
1T HIfAT)
3T YIRYRIRT 3 d? = 102 — 92 = 36, 3T d = 6 m

U.S UTRTNRaT AT T faeter [ Ae] #7477, 24, 25 eI arerm Hyer Jaaior &7
I<IT- 7f¢ OF ST o7 G313 gr Tl & aalf & a7 & SRIGR &l I Frat i
FHI0T THFIT AT §1 7 + 247 = 49 + 76 = 62S = 252, I &, THHWT &l

9.6 Rig BT 1o gr 7T (3361l & JThel] T srqure I JIT Yearsit &
SFUIT & It & SIS grar &l
3T7- AABC ~ APQR o] Sfffeiar AM 31T PN FHftel1 ar(ABC) Jar(PQR) = (V5 BC x
AM)/(Vs QR x PN) = (BC/QR)(AM/PN)| AABM ~ APQN I AM/PN = AB/PQ
= BC/QR| 31T 3iquid = (BC/QR)? = (AB/PQ)?
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37T 6 - 3T
I deet & Agcauvl v (ger AfRa)
9. [| 3iw] AF MBC ~ ADEF 3R AB/DE = 2/3 & qr Qwell &1 Jqurd T
Ffeir
Fq 4 9l

7.2 [] 3iF] 733],5/ ﬁ?jﬂﬁfS em, 12 em, 13 em ?'I WTWE'WUTB}JG g'?
IqT- §2 + 122 = 169 = 13%] &l

v.3 [2 3i#] AABC & DE || BC 377 AD/DB = 3/S| AfF AC = 5.6 em & al AE 1T
Ea1ed

ITAT- AEJEC = 3/S, AT AE = (3/8) x 5.6 = 2.) eml

.4 [2 3iP] 1S m S=r T & orr 24 m & IH FEFT 10 m S HGR £ T T
BT
Iv- YT JAXT: 15/24 = 10/s, s = 16 m|

.S [3 3ih] AABC H AD, BT A T JHRHTTF & AB = 6 cm, AC = 8 cm 37 BC
= 7 cm & 3r BD 7T FHaT]
I~ PV JHEIHTSH GHT: BD/DC = 6/3 = 3/4] BD = (3/7) x 7= 3 em 3R DC

=4 cml

9.6 [3 3iF] g FIT & FHar 3Yet 7 &0f &7 aaf o1 &F §earsit & aar & AT
& SRIET g &l
ITT- TJHHIT AABC (B 47 IHHI) H BD | AC H=| AADB ~ AABC I AB? = AD
x AC; ABDC ~ NABC I BC? = DC x AC| &figsr U3 AB? + BC? = AC(AD +
DC) = AC?
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