
(CONGRUENCE OF TRIANGLE) 

' . . 

, . . · ,# 

2.1 ~£1~~~1 (Introduction) 
, , ·, 

~~~- ~Q 9~'1~1 g~1~?.:Q 0g 0~~ 6Q~~QQ Z.JQQ~ 'r7QQ (trace-wpy) ~ 6'r7Q ~'r74 
Q86Q 8QIQ6Q fJQ 6«32 0g ~Q 0~6Q q_tti6Yl~'r7 '<l0 8Q ~~ 6QIQ ~21fJl'<l I '<l8Q ~6~ 0g~Q 

«JQ«l0 (c4~a l in all respects), £'~§I '<12 «J 0rnii'~ '=' '<1°6Qg ~IQI ~09 QQlfJl'<l I '<12 

~~fJ I Q('J_~I. ~ 0~ ~Q~ OQQQ ~·'.?~8 ~g ~~%:ll'<l I QQQYl ~Q'~Q Yl~~ 'Sj6g4QQ fJQ 6QIG1~ 
rn8 GJ l'<l 61D E;IQ' () XJ~· rnq ~!J ' '<101'r7 ' ~~~ '<JQ0 '<121~ Q01<rl' 0~ '= ' ~IQI ~0g QQlfJl'<ll 

( 1) ~Q~ 6Q~l~~Q c;(JQ~~G'I (Congruence of two segments) : 

~Q~ 6Q~l~~Q 6~~ '<lYI;~ 6~6Q, A ----------- B 

6'<1,Q ' 6Q~I~~ ~Q .~Qc;(JYI l.I~~ I c D 

(0g 2.1 ) 
~GJ1~ AB (3 CD st'liil~ 6Q~j~~ 6fJ8QQ AB = CD I 6G6Q AB (3 CD <.(]Q((]0 ~~§I 

Q06Q~6Q' -<J21~ AB = cn ·' -~68 6Q~lfJl'<l 1 
) 

(2 ) 2Q~ 6QIG1Q c;()Qc;(JY!Qt LA 
(Con~ruence of t~ angles) : 

2Q~ 6Ql()IQ 8QY.1161 '<lYll~ 6~6Q B C E , F 
6'<12 6Ql61~Q ((]Qc;(JYI ~l.1§ I ( 0g 

'., 
2.2) 

ZJGJ 1~ LABC (3 LDEI· 2Q~ 6Ql61 6fJ8QQ mL ABC = mLDEF I 6g()Q LABC (3 LDEF 

~Q«lYl ZJ~•§ I '<12 1~ «J 0 ()Qg6Q LABC :: LDEF ~68 'SJGi'lc51 Gi'QlfJl'<l I 
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2.2 ~ 2i~ Q9Qf16'1 : 

6Q@'<l ~~9Q §~~ QI~ (3 §~~ 61ii'l61 W~il~ ~C'.J~ 6¢il§lii' C'.1°.al C'.J~ I 6961_ 2Q~ ~g~9Q 
C<JQ<am;11 '<l~ ~~~ ~0cti1Q QQQ9101 Q86Q ~~Qcti11Q I 2Q~ @q~ fl~()Q ()Qlb'QQ ~~I~ 
tl~~Q ~ 91i Qi}G' Q9Qfl 6i?6Q '(JQ0 Q9Qfl Ql~'OJ.~~Q ~£1Q16' 6Ql61 fll~ .QQQfl 

~Q ~~ ~Qi Q9Qfl 2~~ ~i?l~l'<l I A D . 

Ol.q)l2 0g6Q L1ABC (3 L1DEF mJ6Q -

F 

'<lQ0 

LA ::: LD, LB ::: LE, LC ::: LF 

6~ L1 ABC (3 .1 DEF QQQ91 I Q0 61ii'06Q '<12 QQQ9101~ L1 ABC::: L1 DEF ~68 6~~1rn'<l I 

~~o GQJ~lii' Q~ 01g~Q ~0 Q~1 lii'Q «JQ«J9161ii'l61~ ~lii'l<til lii'£11rn-<11 

~~ QQC<J91 g~9 91~6Q QQQ91 QI~ ~~lii'Q «llij_'511g 61ii'l61~ ~~~8 61ii'l61 (3 «JQ«JYI 

61ii' l61 ~~ «IS['5ng Ql~S? C'.1£~8 QI~ ~21!()1'<1 I 

0g 2.36Q A,B,C ~eJl~691 D, E, F Qf>911<r(~Q C'.1~~8 ~£'§ I AB, BC, CA Ql~Yllg'il'Q 

~eJl~691 DE~ EF, FD C'.1£~8 QI~ '<IQ0 LA, LB (3 LC Q ~eJl~6Yl LD, LE (3 L f ('.1~~8 
61ii'l61 C'.1£'G I 

'<l016Q Q6\lil.~ 6~1QY 6~ ~Q~ g~9 QQ«lfl 626Q 6«12 g~9 ~QQ 6~g8'Q «lfllg 6W; 

~. ~Q 2Q~ g~9Q 6~~~Q Q911g 621QeJl'<J 6x;i6Q g~g ~Q QQ«J~ g 621QOIQ§ I 6~~8'19' 
C<J~1Q Gim'.JIQ4 8QQI 86Q '<l21 Q~81QQ I . ... 

~~ ~'li?Q '<]Q'<J916'1 £]IQ ~4~6'91 . '<161 : 

q_6Qi~ C'.116Ql~l2 Y.J~ 6~ 2Q~ g~gQ «JQ«JYlOIQ <'.Jci 6Ql~lii'Q QgQ1~ (3 Q~61ii'l61 «IW 
~eJl~691 ('.lg4~Q C'.1~~8 QI~ (3 61ii'l61 q~lii'Q QQQ9191 I§~ 6Ql~'<I ~~9Q gg QI~ 01~ W 
61ii'l61S? qeJlii' Ql6Q Q~IQ QQQI c;(JHQ ~62 IGQl~'<l g~9Q ogQI~~ ('.Jgy ~~gQ ('.J~~'() O~I~ 
<:a~ ~~IQ 6Q6Q c;(J 0q~ 6Gl61 q~lii' <'.Jl68 <'.Jl68 ~§rn§ I 696J.. 61ii'Q<;;,'1 gg QI~~ ~QIQ mJ 

~~ ~Q '<JQ((J91 6QIQ lii'262Q I . . 

~g4 '<lG OQ~96Q 6Ql~'<l ~~9Q 5jQ£' QI~ (3 6«12 Ql~~QQ <'.J~Q9 6Ql61~ <'.J<n'4 '<I~ 
~b(Q !()eJf!?6fl <;]Q<;]91 621Q2l_QI 5[QQI~ '<IQ0 <'.J~Q9 6Gl61 «129 ~~IQQI 6Q6<;;," 69~QI 6'1 

~~ ~QQ ~gm Qli ~Q£' C'.1168 W68 ~§£11<'.JI§ I <'.lalQ ~~g ~Q C(]QC(]91 621Qfll('.JI§ I q_Q~ 
GJ,QlO ~1GlfJ4 'OJ.~~ <;]21Q~l6Q ;~ oei;~ grn61 QQQI «18Q 62Q 'n'Zl_QI~ '<l21~ '<){ii' VJ11ii'lklq 

~6£1 ~261 QQl!()IQ~ I ~ «l29 '<l~ ~1Glfl4 «1121!()4E)Q C(]Q<(]91QI «lrl.1&1Q <'.J'n'41'n'4 Q881Q4 ~~ 
g91161 QQl!()IQ~ I 
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~Hii1 1'54 -10 : Ql-GQl-QI ( Ql!'-6Ql6l-QI!') <;J1Ql~4 
2Q~ 2~~ f1~6Q 6Ql~QQ 2QQ1i' (3 2'.l~QG' 6Ql6l Xl2Jl~6fl 2'.1~4 .~~~ 2QQli 

G 2'.l~QG' 6Ql6l '<I~ '<lfllg 6~6Q 2~~ ~Q '<1'*1fl I . -

(If two ·sides and the included angle of a triangle are respectively congruent 
with two sides and the included angle of another triangle; then the triangles are 

congruent.) 
D 

AB = DE, BC = EF 

~Q
0 

LB = LE 626Q .1. ABC ·= .1. DEF C E 

(~g 2.4) 

'<121§? Ql~-6Ql61-QI~ (~1-6Ql-QI) <;J1GtldY (Side-Angle-Side or S-A-S axiom) ~21£11-<J I 

fil~rnQ4 - 11 

6Ql~'<J ~~Q 2Q~ QI!' '<JQ((lfl 6~6Q 6'<12 QI!' cq;iaQ «1sq~1g 6Ql6l cq;ia «1'*1fl I 

(ff two sides ·. of a __ triangle are congruent then their opposite angles are also 

congruent.) 

CCXil : .1. ABC 6Q . AB = AC 

glf11614 •· mLABC = rnLACB 

LBAC Q ((W!~~~Q, BC ~ D Q~6Q 6~Q Q~ I 

.1. ABD (3 .1. ACD ~N.J6Q 

AB = AC (Q6'1) 

AD ~ICJIQ61 QI~ 

mLBAD = mLCAD ( c%ig) 

: . .1. ABD = .1. ACD ( Ql-6Ql-QI <;J1Gi'ldY) 

~ LABO := LACD ~ L ABC := LACB 

~~~I~- I : -<JQ ~~QI~ ~~~Q 6Ql61gQQ 8Q~l61 ~m1g I 

A 

D 

(~g 2.5) 

c 

~~~f<i'I~ -2: .1. ABC 6Q AB = AC 626Q LA Q '<l~~~cgQ BC Q '<lYl~~cgQ QA. 62Q I 
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Q£1£JIQ'l - 12 ( 6Ql-91-6QI ((JQ((JYl~I) 

6Ql~'<J ~~~Q 2Q6Qltl (3 ~~Q~ 91i' Klell~6Yl ~~'I '<JQ ~~~Q 2Q6QI€ 

~ ~~Q~ 91i <a~ ((JQ((JYI 6~6Q ~~~ ~Q ((JQ((JYI j . , 

(If two an~les and the included side of a triangle are respectively con~ruent' to tw4 

angles and the included side of another, the triangles are congruent) ·' 

QGl : ~ ABC (3 ~DEF Yl~GQ LA :: LD, LB : L E '<IQ0 AB = DE 

~ABC :: ~DEF A 

EF Q8GQ '<18Q '<JQ QQ G ~~, 
oL 

6~8£\§ BC = EG G2Q I 

00 ~\;,'°'ii' QQ I B 

tyYll~ : ~ ABC (3 ~ DEG Yl~GQ (~~ 2.6) 

. { AB - DE (Q6l) 

BC :: EG (~\;,'°'ii') _ ...... 

LB=: LE . (Q6l) 

:. ~ ABG:: ~DEG .............. 0) (Ql - GQl-QI ~1Gi%J4) 

=> LBAC :: LEDO ( ~~~8 GQIGl) 

§~ LBAC :: LEDF ( «i'6l) 

=> LEDG :: LEDF 

=> G = F W'Ji~ G (3 F ~§Q ... ........... (2) 

:. (I) (3 <2) => ~ ABC :: ~DEF ( gYll~~) 

Q_tg.: ~~'W6Q E-F-G 'W G21Q E-G-F 626\TI\, gY1161 q_<Ql 8Q 629 I 

Y1~9~ : 2Q~ ~~~ ~ABC (3 ~DEF Y1~6Q 6Ql~QQ ~Q 6Ql61 (3 GfJ6§161~ 6£11~ 
QI~ fJal~ElYl .~'W~~Q 2Q6Ql61 (3 ~~~8 QI~ '<12 ~Q~Yl 626\TI\ ~~ §~ ~GIQ 8Q~ 

Q'l]_§al-<J I 

(a) LA :: LD. LB : L E, AB - DE 

(b) LA=: LD, LB=: LE, AC - OF 

(a) LA =: LO, LB =: LE, BC - EF 

~g~ «JY1'9 (lQ~§ -<J2 .§~ cs;)GIQ 629 I 
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OQ~G (a)6Q ~~~~QQ ((]Q((]fl~IQ gfll~ Q~rnQ~ 12 6Q QWS(]IQ~ I ~QiJ§ (b) 

(3 (c) '<!Iii' glii'IQQ I 

~~~I~ : (6'il'l-6'il'l-91 <Cl9<Clf!QI) 

6Ql~'<l ~~~Q ~Q61ii'lt;! (3 6~ E)'i?}t;iQ 6Ql~'<l 91i ~eJl~6fl ~~If '<!Iii' ~~CjjjlQ 

2Q 61ii'lt;l C3 2'.J~~~ 91~ <Cl2 <Cl9<Clf! 626Q ~~c;i ~Q <Cl9<Clf! I 

(Two triangles are congruent if two angles and any side of one are respectively 

congruent to two angles and the corresponding side of the other.) 

~Gl : L\ ABC (3 L\ DEF ~~~ ~Q ~~6Q 

LA ::: LD. LB ::: LE '<JQ0 BC = EF 

gfllt;llf : L\ ABC ::: L\ DEF 
B 

gf!1t;1 : ·: ~~~Q §~ 61ii'l61Q ~§f1161Q ~mij 180° 

C E 

(92 2.7) 

:. mLA + mLB + mLC = 180° = mLD + mLE + mLF 

Q~ QQl~S(]IQ1 mLA = mLD (3 mLB = mLE 

:. mLC = mLF 

OOfll~ L\ ABC (3 L\ DEF f1~6Q 

{ 

mLB = mLE (Q@) 
·: mLC = mLF ( gfll~~) 

BC = EF (00) 

:. L\ ABC ::: L\ DEi- ( 61ii'l-Ql-61ii'I ((]Q((]fl~I) 

~£lm~lf - 13 

F 

6Ql~'<I ~~~Q 2Q~. 6'il'lt;l <CJ9<Clf! 626Q 6<Clfll~~Q <Clfi.~1~ 91i~Q fl~ <Cl9<Clf! I 

(If two angles of a triangle are congruent, then their opposite sides are also congruent.) 

Qtjl: 

gtfllt;llf 

~~~: 

gfllt;l 

L\ ABC 6Q mLB = mLC 

AB= AC 

LA Q ((]fl~~~lii' BC ~ D Q~GQ G~Qlii'~ I 

L\ Af3D (3 L\ ACD 0~6Q 

mLABD = mLACD ( QQ) 

mLBAD = mLCAD (~~~) 

AD ((]ICJIQ~ QI~ 
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(92 2.8) 

c 



· : . L\ ABO := L\ ACD ( 6Ql-6Ql-QI «IQ«!YlG'I) 

~ AB = AC ~ AC = AB 

~£1£JIQ4 - 14 

(QI-QI-QI QQQYIGll) 

6QI~ ~~ ~Ii' ~~ '(](ii\ ~9Q ~Ii' <C12 <C19<c:JY1 626Q ~9~Q <CJ9<c:JY1 I 

If three sides of a triangle are congruent to those of another triangle the triangles 
are congruent. 

L\ABC (3 L\DEF Yl<U6Q AB _ 

BC := EF (3 AC := DF D~~ 
B C E ., , F L\ABC := L\DEF (§g 2.9) ._ '. 

Y16<ri'(ii\Q L\ABC 6Q BC ~2@Yl 6QQ4 Q~& ~I~ I D 

B ~ J---+-+4---..----., 

BC :: EF (t;;i@) 

EF Q 6fJQ rn.qj6Q D ~~, 

9121Q QGQ19 rn.qj6Q · LFER 

6fJGQ§, mLCBA = mLFER 

~~'"' QQ c 

(~g 2.10) 

R 

'(]Q0 ii_ QGQlJ Q~ G g~ 6fJGQ§ E-G-R (3 AB = EG 62Q I DG (3 GF C'.J~~ QQ .... 

gY11~ : L\ ABC (3 L\ GEF ~Q6Q AB := GE (~~<n') 

mLCBA = mLFEG (~~~) '-OQ0 BC := EF (t;;i~) 

: . L\ ABC ::: L\ GEF ( Ql-6Ql-QI c;;)1Glk:JY) 

mLEGF = LBAC '<IQ0 GF = AC 

~ GF = DF ( ·: AC = DF) .. .. .. .. .. (i) 

qgSl AB =GE ~ GE= DE ( ·: AB = DE) ... .... . (ii) 

(i) bj_ tJIQQI mLFDG = mLFGD ... .. . (iii) 

'<JQ0 (ii) ~ t:]IQQI mLEDG = mLEGD .... .... (iv) 
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(iii) (3 (iv) => mLFDG + mLEDG = mLFGD + mLEGD 

=> mLEDF = mLEGF => mLEGF = mLEDF. .... ... (v) 

{ 

GF = DF 

GE = DE .. . .... (ii) ~ 

'<IQ 0 mLEGF = mLEDF. .... (v) ~ 

...... (i) ~ 

:. 6 GEF = 6DEF (Ql-6Ql-QI ~1QlflY) 

§~ q__Q~ g~l~G A ABC = AGEF => A ABC = ADEF (g~l~G) 

( Q'!) Q8GIQ%) grn61 Q1Q '<JQ0 ~~ 621QeJ_QI~ '<!21Q g~l6J 8Q1~1 Q2~g · ~6~; 6QQ~ 

'<121Q g60.IQ QQ g~Q ~~ICJlg QQl~Q I) 

~£1£lll(fllj - 15 

( Q-Q-QI Q9QAG'I) 

6Ql~'<l QA6Ql~1 ~~gQ Q~ (3 ~cr?ll '<IQ· QI~ £12.ll~E>A tJcr?ll '<lQ Qf16Ql~1 

~~gQ Q~ C3 '<lQ QI~ Q~ Q9QA 6~6Q, ~~g 2Q~ Q9QA I 

(Two right-angled triangles are congruent if the hypotenuse and one side of one 

triangle are respectively congruent to the hypotenuse and oile side of the other.) 
A D 

~~ : A ABC (3 A DEF ~<U6Q 

~C G·.°<~F mLB = mLE = 90° 

AABC = ADEF B E 

(~~ 2.11) 

~ Q86Q '<IQ Q£ G g~ 6~](1QQ G-E-F '<JQ0 BC = EG 62Q I 

DG ~~g QQI 

tyfll~ mLDEF + mLDEG = 180° [ ·: Ql~2g 8QqQQ 6QIGI ] 

·: mLDEF = 900 :. mLDEG = 90° 

.!:\ ABC (3 A DEG ~cU6Q 

{ 

AB =DE (Q~) 
.. BC = EG (~~g) 

mLABC = 90° = mLDEG 
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.·. A ABC :: A DEG (Ql-61iill-QI ((J11iillflY) 

=> AC = DG (3 mLACB = mL DGE ................... (i) 

qg~ ·: AC = DG => DG = DF 

=> mLDGE = mLDFE ....... .. .. ..... .. . (ii) 

( i) (3 (ii) => mLACB = mLDFE 

. . A ABC (3 A DEF f1~6Q 

{ 

mL ACB = mLDFE ( ~rn~~) 

·: mLABC = mLDEF ( Q~) 

AC = OF (Q6)) 
:. ~ABC :;: ADEF (6Gl-6Gl-QI QQ«lfl~I) (~fll~~) 

I . 0~ Q~Qg QI~ 6Q~ I . 

~~~1~~1 - 2 (a) 

(~) 9QIQ 

(i) ~ ABC (3 ~ PQR QQ<.Clfl 626Q. !(]Q -

(a) AB = PQ, AC = QR, mLB :;;; mLQ (b) AB :;;; PQ,, AC :;;; QR, mLA : = mLR 

(c) AB = PQ, AC = PR, mLA = mLP (d) AB = PQ, AC = QR, mLA = mLQ 

(ii ) Li ABC (3 Li DEF QQQYI 626Q !(]Q -

(a) mLA = mLD, mLB = mLF, AB = DF, (b) mLA = mLD, mLB = mLF, AB = DE 

(c) mLA = mLD, mLB = mLF, BC=DE, (d) mLA = mLD, mLB = mLF, AC= OF 

(iii) Li ABC (3 Li DEF ~g~ QQQYI ~~~6Q mLA = mLD (3 AB :;;; DE 626@ ~Y)ll 6~Q 
«JQ~ «194 ~62 ? 

(a) BC = EF (b) mLACB = mLDFE 

(c) AC = DF · (d) mLABC = mLDFE 

(iv) ~ ABC (3 ~ PQR «JQ«J~ 626@ ~YJCSJ E>~~ Q§~ QJG'4 E>2Q ? 

(a) AB = PQ, BC = QR, mLC = mLR (b) BC = PQ, CA = QR, mLA = mLP 

(c) AB = 1,'Q, mLA = mLQ, mLC = mLP (d) AB = PQ, mLA = mLP, mLB = mLQ 

[ 44] 



A 

( ) D!.qjli;J {;lg ~~(()1 6Q mL BAD : mL ADB 62Q~ -

(a 2: I (b) 3: I ~D c 
(c) I :2 (d) 1:3 B 

... g\) \i;J 6QQ 6QQ (()@GQ Li ABC (3 Li PQR ((IQ(()~ 626Q ? ({;lg 2.12) 

(i) AB = PQ, BC = QR, mLC = mLR 

(ii) AB = PQ, mL A = mLP, mLB = mLQ 

(iii) BC = PQ, CA= QR, mLA = mLP 

(iv) mLP = mL B = 90°. PQ = AB, PR = BC 

(v) PQ = AB, PR = AC, A (3 P Q~ ' 016Q ~§g Q2l.l 6Ql61 c;;:g '<lQ'<l~ 

( i) AB = PQ, mLA . = mLQ, mLC = mLR 

(~) 9QIQ 

3. (i) 6Ql~-Q '<l~~QI~ ~~~Q '511~6Gi'l61Q 8Q~l61 100° 626@ -<J21 g69%i' ~~ '<1°@~ 6Ql61Q 

8Qrn61 6Gi'69 ? 

(ii) 6Ql~-Q '<]~~Qi~ ~~~Q g69%i' ~~ '<] 0@~ 6Gi'l61Q 8Q~l61 45° 626@ -Q21Q '511~6Ql61Q 
8Q~l61 6Q69? 

4. Li ABC6Q ACQ '<l~~~~Q Q~ AB~ D Q~6Q 6~~ Gi'~C'J.6@, ~j~ 6£l, AB= BD+DC 

5. ~'51 j~ 6£l , '<l~QI~ ~~~Q g694Gi' 6Ql61Q 8Q~l61 600 I 

6. (i) g~l61 QQ 6£1, 6QJ61~ ~~~Q 26l~ '511~ Q£6Q (j§g Q28~ 6Ql61 ~Q '<]Q'<]~ 626@ 

~~~~ '<l~~QI~ I 

(ii) Li ABC6Q AB = AC 626@, B (3 C Q~6Q ~Q-g Q28~ 6Gi'l61c;;:Q '<lQ'<l~ I 

7. Li ABC6Q rnLA = 72° -QQ
0 mLB = 2mLC 626@ g~~ QQ 6£], ~~~~ <;(]~~Ql~I 

B~C 
8 . 

9 . 

81~l.l Q§'6Q AB = AC -QQ
0 BO = CO 

g~ l 61 Gi'Q 6£1 LABO ::: LACO I 

81~~ Q§' 2.146Q AB =AC 

rnLCAD = 160°, rnLBCE = 40° 

(~~ 2.13) 

~ 160° 

g~l61 Gi'Q 6£1 BE = BC I D.. A B E 

10. Li ABC GQ AB = AC (3 AD .l BC 

grn61 QQ6£l BO = DC (3 mLBAD = mLCAD I 

I l. 81~~ Q!2 2. l 56Q AB = PQ, BC= QRR A 
°'<JQ

0 

mLABX = mLPQY d ~ Y• 
x• 

(Q§' 2.14) 

Q 
2.15) 

R 



12
· 81.q)Q 9~6Q AB (3 CD 6Q~l~~~Q 8QVJQ~ 0 Q£6Q ~ o~c 

«Wl~~~ Q~~6Q, Q<tillC'J 6fJ, AB II BC I r.~ 
IJ . ABCD 0~~~6Q AC Q~ L A ~ L C c;(W1~~~ Q~f,!6Q, D (~g 2.16) B 

Q<8tj('j 6fJ, AB = AD '<IQ° CB = CD I 

14
· l1 ~C ()Q A Q£~ BC Q9 2'.J'"Q QFl. BC ~ '<JYI~~~ Q~f,!6Q, Q<tillC'J 6fl, g~9£' 

«lYl~li' I AB . D 

IS . 8!.qjQ {?g 2. I 76Q QQ C'J~, mLBAD = mLBCE 

'<IQ
0 

AB = Bc 1 ~r'l>• Crt A c u oiu, AD = CE I 

16. rn.q]Q 9g 2. I86Q o , :.1'l>~ Yi<UQ£ I PA'<lQO PA~: 
QB, AB Q06Q '"' I "~ u 61<l AP = BQ I ~y 

(Q) QQIQ (~g 2.18) 6 

17. 11 ABC ()Q AB =AC I QY1161 QQ 6fJ, B (3 c Q£01~ '<l21Q QtJQm Ql~rng<;;" g9 

C'J~Q Qs:J.'i'Q «JQ'<JYI I 

18 . 11 ABC 6Q AB =AC I LB (3 LC Q '<lY1~~«2lQ~Q t]QQQ§!' 0 Q£6Q 6li'Q Q~f,!6\nl , 
~ ~ 

Qrr1161 QQ 6fl, BO = CO '<JQ0 AO . LA Q '<l0~~«2lQ I 

19. 11 ABC 6Q LB «lrr16Ql61 I AC Q~Q Yl<UQ£ D 626Q Q<tillC'J 6fJ, BD = k Ac I 

20. 6Gl61~ g~~Q Qgg1gQ «IrrJlg 626\nl, QY1161 QQ 6fJ, g~~£' «JrrlQI~ I 

21 . g~~Q 6Ql~'<J 6Ql61Q ~Yl~~~Q '<l21Q «1~~1g QI~~ «IYI~~~ Q~('!6Q, Qf>llC'J 6fJ, 

g~~~ «IYl~QI~ I 

22 . 11 ABC (3 11 DEF 6Q X (3 Y fleJl§'6Yl BC (3 EF Q YI~ Q£ I AB = DF, BC = EF 

(3 AX = DY 626\nl QY1161 lii'Q 6fl, 11 ABC := 11 DEF 

23 . 11 ABC 6Q AB =,...,:C ~,.., X (3 Y fleJYl§'6

1

Yl AB (3 AC Q ~~8Q~ ~0Q~ Q~ 6fJ8QQ 

AX = AY grn61 11rn1 oiu, CX = B 

24. rn.qj~ 9§1 2.19 6Q AB = CD (3 AC = BD I 

QY!l61 QQ E>fJ, AO = DO (3 BO = CO I C (~g 
2

_
19

) B 

25. .1 ABC E)Q AB= AC I LABC (3 LACB 6Ql61Q «lYl~~@lii'';;;'Q 8Q¥JQS? O Q~E)Q 6U'Q 

G?~~GQ Q~j~ E>fJ, 110BC «lYl~QI~ I 

26 . .1 ABC 6Q AB (3 AC Q86Q fleJl§'6Yl D (3 E '<J8Q QQg Qfii 6fJ8QQ AD =AE 
< - - .... .... 

'<JQ0 DB = EC I Q~l2'.J 6fl, DE II BC I 
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2.3 ~~~6Q Q~ ~'<l~l~~I «lf1.Ri' (Some Inequality Relations in a triangle): 

g~~Q QI~ (3 6Ql61Yll~{qi Y1~6Q '«lQ«JYlgl «lfl.~ ' «1°~l~1Q Q8'UIQ4 f!EJI f!Q 

g~~Q 2Q Q I~ «JQ«]Yl ~C'.1§ , ()g()Q '<l2 1Q «1Sij_~1~ ElQIGl~Q Yl~ «JQ«]Yl '<JQ0 '<JQIQ Qt:]Qig 

QEJ~ q_Q C'.1£6\i'Q6Q C'.116Gl'O'~I QQ«JIQ6U' I '<JQ C'.1~6\i'Q6Q g~~Q §~ 6QIG1 (3 QI~ «1fl.Qi\1Q 

C'.1 «1~ 1 ~91 «1°8Q6Q C'.1 1 6G l '01~ 1 QQQI I 

@~81~4 - 16 

()Q l~'<l ~~~Q '<IQ Ql~Q ()QQ4 '<121Q C'.J~4 '<IQ Ql~Q ()QQ401~ ~26lQ 6~6Q 

~2@Q 6QQ4 Q~~ Ql~Q «lSij,~1~ 6Ql€1Q 8Q~l€1 ~'g~Q 6QQ4 9~~ Ql~Q '<]~~,~ 

6Ql€1Q 8Q~l€1 01~ ~26lQ I 

( If two sides of a triangle have unequal lengths, then the angle opposite the side 
with greater length has greater measure than that of the angle opposite the side with 

smaller length.) 

~@ : fl ABC 6Q AC > AB 
A 

mLABC > mLACB 

AC Q86Q D '<IQ QQ g('.J 6fl8QQ A-D-C ..... 

'<JQ0 AD = AB I BD C'.J{q\~ QQ I 
~ 
B c 

~~1€1 : fl ABD ()Q AB= AD (~{qi~) (~~ 2.20) 

.. LABD ::: LADB .. .... ... .... ..... .. . (1) 

Q~ !). BDC()Q LADB Q28ll 6QIG1 (3 LACB C'.1~8"1 ~QQ@f 6Ql61 I 

:. mLADB > mLACB .. ... ... .... .. ... (2) 

: . (I ) (3 (2) C'.1£«11ElQ mLABD > mLACB 

Q~ mLABC + mLDBC = mLABC [ ·: D, LABC Q C'.l~Bll Q~ 
~ · < ~ ~ < ~ 

[ ·: A (3 D, BC Q '<JQ'Ul.q)ElQ C'.JQ"19 '<JQ0 D (3 C, AB Q '<lQ'Ul.qj6Q ("JQl}G 

: . mLABC > mLACB (gY11~9) 

~~~ei?I~ : 6Qlg'<l g~~Q ~2@Yl 6QQ4 Q~~ Ql~Q <(1~~1~ ()QIGl ~2@Y1 ~QY11Gl Q~~ 

@~rn~4 - 11 

E)Ql~'<J ~gQ 6Ql~'<J 6Qlt'IQ ~Q~ltl ~~4 '<JQ 6Qlt'IQ ~Q~ltl 01~ ~Q 6~6Q 

~Q ~Q~ltl ~~ 6Qlt'IQ '<1~~1~ QI~ 6~4, ~ ~Q~l€1 ~~ 6Ql€1Q ((]~~1~ 
Ql~Q 6QQ4 01~ ~~6lQ I 

(If one angle of a triangle has greater .measure than another, the side opposite to 
the greateer measure has greater length than the other.) 
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t. ABC6Q mL ABC > . mLACB 

AC> AB B~c 
(~g 2.21) 

A = AB, AC < AB '<JQ0 AC > AB Yl~~ 6QQQ 6Ql~'<l ~gQ I 

£1Q AC = AB £''<l' 6G'6Q mLABC = mLACB 62Q I ( gm:JIQ4- I I) 

£1Q AC < AB £''<l, 6G'6Q mLABC < mLACB 62Q 

§~ Q~ ~~ 6£1 mLABC > mL ACB 

: . Q86Qlg 2Q~ 8Q~~ ~~gQ I 

:. AC > AB ( !JY11~£') _. 

~~~fli'I~ : 6Ql~'<I ~~~Q ~~Ulfl €JQf1161 9~fi E>Gi'l61Q ~~~1~ 91~ ~~Ulfl 6Qd4 

~~fi I 

~~94 : 2Q~ Qt:J8104 (QI t;J1~%l4) Ylct16Q !J6G'4Gi'Q ~'G) ~t:JQQ ~~I~ ~2 «lYll~ 626Q 

6«1Y!I~~ 8QQQ Qt:JQ1£' Q881Q4 (QI t;J1Gi'l~4) ~21£11'<l I 

2Q~ t:JQQQ Q'CJQ1£' .Qe.Jg~gQ Qt:J81Q4~ '£JQ '<JQ0 E)QQg £1Q' '<12 ~~ QIQ4Q 

g6QIQ "'IQI gQI~ Gi'QlrnQ816Q I 

@£]£]1~14 - 18 

~~~Q 6~ 6Ql61~ ~ Q 91~Q 6Qd4Q ~m& ~6'1Q 91~Q 6~Q401~ ~~GlQ I 
(The sum of the lengths of any two sides of a triangle is greater than the length 

of the third side) 
D 

W~'·~: 

(i) Ali + AC > BC, (ii) AB + BC > AC 

'(]Q0 (iii) AC + BC > AB 

B1 Q86Q D Q£' §~ 6!tl8QQ 

B-A-D '<1Q0 AD =AC 62Q I CD ~~~ GQ 

~Yllt>I : ·: B (3 D Q Yl~OOf '<IQ Q£' A 621Qe.!_QI~ '<l21 mLBCD Q W~Bl.1 Q£ I 

- f---; < · - - ~ <' -

[ ·: A (3 D Q£'~0. BC Q '(]Q t:ll<Q)E>Q ~Q'MG' (3 A (3 B Q£~Q CD Q '<IQ t:ll.q)6Q ~Q'MG'] 

:. mLBCD = mLACB + mLACD ~ mLBCD > mLACD 
I 

~--1~£JIQ1 AC = AD~ mLADC = mLACD 
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- mL BCD > mLA DC 

BD > BC 

~eJlQ mLBCD > mLBDC 

AB + AD > BC => AB + AC > BC ............. ..... ... (i ) (~Y11~9) 

6«JQ8Q ~Y11€.1 GQlfJIQ816Q 6fJ 

(ii) AB + BC > AC (3 (iii) AC + BC > AB ( ~Y11~9) 

Q£1£:l!Q4 - 19 

6Ql~'<l ~Q96Q~IQ Q~8~ '<JQ 9£~ ~Q96Q~l~Q 9£ fll~-- ~~g 6kJIQ QQ 
6k166' ~~ 6Q~l~G ~~ QQlkJIQrn6Q ()~f!IW fl~()Q QR 6~e!QI 6Q~l~GQ 6004 

~~G'fl I 

(Of all segments drawn by joining the points of a line to an external point, the 

segment perpendicular to the line has the shortest length) 

~G:l : L «JQQ6Q~IQ QQ8'5l '<JG Q~ P I ... 
<gl911611l : P ~ L Q Q£Y11g'ii'° «12 6£JIQ GQ· ~§9 6Q~l~~l'Y11g'1;" Y1~6Q L ~§ Q~ 

62Ql?jQI 6Q@~~Q 6QQY ~9Y1 I 

P 01~ L ~§ ~~9 Q~Q 81W£ Q 62Q (3 L Q86Q R ~gy '<JG Q~ 

62Q I PQ (3 PR ~'ii'°g GQlfJIQ I 

.1 PQR 6Q mLPQR = 90° [·: PQ .l L]. 

:. mLPRQ < 90° ~eJTQ LPRQ '<JG ~~6G1€.l 

=> mLPRQ < mLPQR => PQ < LPR (Q881Q4-17 ~IQI) 

L 

Q R 

(~§' 2.23) 

.. Q@ 6Q~I~~ ~§ '<l21Q QQ8'5l '<JG Q£~ ~§9 Q~ 62Ql?J.QI 6Q~l~~Q 6QQY 

~I 

I . gYJ g.qi~~GQQ@Q Q2'.J I 

~~«11~~1 - 2(b) 

(Q) ~QIQ 

(~fll~9) 

(a) ~ ABC 6Q mLA = 40°, mLB = 75° 626Q, ~~Cjjj\Q c;r2@f1 '<JQ0 ~9fl 6QQ4 Q~~ 

Ql~Yllg QQ GQ I 

(b) ~ABC 6Q mLA = J 10°, mLB = 20°626Q, ~~~Q 6G@ QI~~ ~9fl 6QQ4 Q~~? 

(c) ~ ABC 6Q mLB = 90° 626Q, ~~~Q 6GQ QI~~ ~2@fl 6QQ4 Q~~ ? 

(d) ~ ABC 6Q mLA = mLB +mLC 626Q, ~~Cjjj\Q c;r2@f1 6QQ4 Q~~ QI~ 6G@~? 

(e) ~ ABC 6Q mLA = 400 mLB = 50° I Ql~~~GQ 6QQ4Q Q~~fl6Q <CJ'iijllQ 6Q~ I 
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2 . 

(a) 

(b) 

(c) 

(d ) 

(e) 

3 . 

4. 

5. 

6. 

7. 

~~4~1~ q_QG1 QQ I 

g!!~Q 2Q Ql~Q 6QQ4Q <:JY!ij, '-Q21Q ~9m Ql~Q 6QQ401~ ....... I 

g~~Q 2Q Ql~Q 6QQYQ ~~Q , '-Q21Q ~9m Ql~Q 6QQYOI~ .... ..... I 

Gi~~Q @Q9 ~ ~ 
"°' ... . I g a Q <:JYI~ , '-Q2 1Q 8Q<:J1YllOI~ ... ... ... I 

g~~Q 8 Q<:J1Yll , '-Q21Q Yl~Yllg0.Q <:JY1&01~ .. ...... . I 

~ <t>l1~ ~ ~ ~§ ~~ QA.Q 6004, '-Q21Q ~~ ~ Ql~I~ 600YOI~ ... .. . I 

(~) QQIQ 

rn.qj~ 0g6Q mLCBD > mLBCE 626Q, 

OOI~ 6fl, AB > AC 

rn.qj~ 0g6Q PQ = PR 

Q'811~ 6fl, PS > PQ 

· (i) AB > BD (ii) AC > CD 

~ ~ 

01.qf~ 0~6Q PQ > PR, QS '-QQ
0 RS 

XJZJ1~6Yl LQ (3 LR Q <:JYl~~~Q I 

ool~ E>Xl, SQ > SR 
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. Q - ~QIQ 

9. I • PQRS '012~~6Q' PS (3 QR !(]eJig6Y1 <Ql~~~Q ~2@Yl '<IQ0 ~~Yl 6QQY Q~~ QI~ I 
!JY1161 'GQ 6!(] ," (i) mLPQR :> mLPSR (ii) mLQRS > mLSPQ '<JQ0 

(iii ) mLP + mLS < mLQ + mLR 

10. 4 ABCQ AD, BE '<JQ° CF Q~~I gQ I !JY1161 GQ 6fJ, 

(i) AB + AC > 2AD · (ii) AB + BC + AC > AD + BE + CF 

I I . L\ ABCQ AD, BE '<JQ° CF Yl~YllgQ I CS]Yll61 GQ 6fJ, 

{i) AB + AC > 2AD ( ii ) AB + AC + BC > AD + . BE + CF 

12. L\ ABCQ 0 '<JG C'.J~8~ Q£ 626Q !JY1161 GQ 6fJ, 

(i) BO + CO < AB + AC (ii j" AO + BO + CO < . AB + AC + BC '<JQ0 

(iii ) AO + BO + CO > ±(AB+AC+BC) A 

13. ' t:ll.qj~ ~g6Q L\ 'ABCQ AB > AC '<JQ0 AD = AC 

<s]Yll61 GQ 6fJ, · ( i) mLACD = ~(mLB + mLC) 

(ii) mLBCD ~ ~ (.illLC - mLB) 
B (~§' 2.29) 

14. ABCD '01~~~6~ ; gY1161 GQ 6fJ, 

(i) AB + BC + CD > AD (ii) AB + BC + CD + AD > AC + BD 

(iii) AB + BC + 'CD + AD > 2AC 

15. L\ ABC6Q AC > AB '<JQ0 AD ~~~Q Yl~Yll 626Q, gY1161 GQ 6!(], 

mLBAD > mLCAD 

16. ABCD <Ql~~~Q 0 '<JG W~8~ Q£ ( G4~QQ 6~QQ~ ' Q~) 626Q, ~Y1161 . GQ 6£1, 
. . Q 

(i) 2(0A+ OB+ OC +"OD) > AB + BC + CD + AD 

(i i) OA + OB + OC + OD > AC + BD 
, < 

~Q6Q mLPAX = mLQAY 626Q 17. 81.q]~ .:;J 

< 

6kl, PA+AQ < PB + BQ A Q~I~ 

x 2.30) 
B y 

18. rn.qjll ~§'6Q AB = AC 626Q 
< 

6kl, AF >· AE 001~ B D c 
(~§' 2.31) 

. ' . . . -. ~ ' ---
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