
(QUADRILATERAL) 

3.1. ~tl~A~~I , (Introduction) : 

q_Q 6'2]G116Q ~691 0~~~ Q2. 8Q§G 62QI '<12 6<ii'6GQ Q6~~ CJQG16Q 9~~~ kleJ I, 

«Jl911~QQ §§', Qs:!Q, ~IQG§G (3 QQ§G Q2 91~ 8Q§G 621Q~ I Q86Qlg Q6~~ CJQGlQ §g 
~ ~ ' 

«Js:J.~1Q CJ~ ~~GQ «JG4Gf· 8.Q1~1 ~~Ii? 'Q91161 Yll~.Y16Q QQlkJIQel_QI I · · 

6«J2 CJ~ ~~GQ q§ ~~Q grnGJ QQQI '<] .~ ~~IQQ Q6Qrt;14 .1 '<121_ '<12 Q~~\iil (polygon) 

Qs:J.~6Q §~ C'.Jl6Ql'i)lgl Yl~ :<12 C'.J~IQQ (!'.Jg4 _'<IQ Q6Q~4 I 
'' 

3.2 9i'~" C3 ~Gl~ 9~~~ (Quadrilateral and convex qµadrilateral) : 

~0;11 : 916gQQ QYlG~ Q86Q i!'.JQ~Q · 016QI~ Q5? A.B,C (3 D YI~~ 
' ' 

( i) 6k:J6QlG1~ §E>gl~ QQ '<IQ QQ~6Q~l6Q i!'.JQ~G ~2§ ; , 
• ~ 1 ~ 

(ii) AB , BC, CD. (3 DA 6Q~I~~ 6Q911g'il' 'Ql~Q5? Q4Gm ('Jgy 6QlG1~ Q5?6Q 6~Q 
~ g eJ.6Q; '<JQ 01Q6QI~· 6Q~I~~ ~IQI QOG 6Q~, AB U BC u CD u DA SJ . ABCD 

9Q~~ §?~lk:lf'<I I . , . 

8A . l><Jc 
B D B 

(a) (b) 
(c) 

B~-----o · c 
(d) 

9~ 3.l (a) (3 (b) g694G6Q ABCD 6QI~~ 6Q~l_q 1()>2~~ I 9g 3.l (c)6Q AB 

(3 CD tJQQQ~ 6QJ01g~ gf~Q£ Q4919 ('Jg4 6Ql~'Q Q£6Q Eli~ Q~eJ_QI~ ABCD '012~9 
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£6i~i ~ Q~ 4. l (d)ElQ B, C, D '<JQ «JQ~~Q~l6Q ~QQ9 621QeJ_QI~ ABCD ~ 9~~g ~21~Q -~121 

AB , BC , CD (3 DA ~ ABCD 9~~G'Q QI~ {side) -<JQ0 LBAD, LABC, LBCD, 

LCDA §!' '-021Q 6QIG1 (Angle) §!'21£ll'<l I A, B, C, D §i' 9~~G'Q <ti11~Q£ (Vertex) ~21£ll'<l I 

92~gQ 6£1~ 2Q§ Ql~Q '-OQ «llCJIQGl g1~ Q£ eJl'<l 6«1 ~a~ ~§261 (adjacent) IQ\li 

QI 6QJG1~ «llCJIQGl g1~ Q£ ~eJ_QI Ql~~Q§i' Q£JQ161 (Opposite) IQ\li' ~21£ll'<l I 9~~G'Q 6Ql§'-O 

Ql~Q 2Q~ g1~ Q£§!' ~~Q ~1~ (3 ~{lQ <t>11~6Q eJ_QI 6QIG1~0.§i' ~~Q 6Ql61 S?21£ll'<l I 6£Jr5 

'511~~0. ~{lQ '511~ ~2§ 6«1~0.§!' Q£JQ161 ~1~ §!'21£ll'<l I Q8Q19 <t>11~ Q£6Q eJ_QI 6QIG1~0.§i' 
Q£JQ161 6Ql61 §!'21£ll'<l I 

0~ 3.1 (a)6Q AB (3 BC «1~29 QI~ '-OQ0 AB" · (3 CD ' Q8Q1~ QI~ ; 

LA. LB.·, ~{lQ 6Q1Gl (3 -. LA, LC Q8Q19 6Ql61; A (3 B . ~fjQ <ti11~ '<JQ0 

A (3 .C , Q8Q19 ~1~ ~ . 
' ~ J I ~ • 

WQ161 ~1~ 9£~11'~~ 6fllQ Q~~916Q~l~~~Qi 9~~Q Q~(dll1gonal) ~lfll'<J I 

§g 3.1 (aJ 6Q AC (3 BD , ABCD 9~ggQ 2Q QEtl I 

Q~Y QQ 6£1 , 9~ggQ ~1~ Q£Yllg~ Y!~6Q '<JQ ~911~0.~I . (Order) Q2~ I ~Yll~0.91Q 
8QQQg gQQ ABCD •eQQ6Q BCDA " ·QI CDAB QI DABC 92gg ··6@~1£JIQ816Q I 

- < < - ,-'/!JI' 

~Yl1~0.916Q 8QQQg Q6Q 9~~g Q09._621Q 816Q g12 I . 

§g 3. l (a)ElQ QEtl~a 8QQQ§!' El~Q ~~~§. Q~ 0g 3. l (b) 6Q 6~Q Q~g121§ I Q6<t>l~ 
gQIQQ 9~gg ~~QQ QEtl~a 8QQQ§!' «ll'GQ6~ El~Q QQ§ I '<12 gQIQ 9~~gQ «J 0 1Q!I ~~6Q 

QWQQI I 

<a 0 sa1 : flQ '<JQ 9~~~Q6fl6Ql61~ ~Ii '<l21Q .Q£JQ16' IQ\li'~IQI ??~~ ~QQ6Q~li 
< 

6~Q ~Q6Q, 611626Q '<l21i '<JQ @GlQ 9~~~ (Conva Quadrilateral) i21~1'<J (. 
D 

H < 
A 

(i) A (3 B Q£~0. CD Q '<JQ 81'&]6Q 

Q~~a 
H < c (i i ) B (3 C DA Q '<JQ 81'&]6Q 

Q~~a 
H < B 

(0g (iii ) C (3 D AB Q '<JQ 81'&]6Q '<)QO 3.2) 

(iv) D (3 A Q£~0. rc '<JQ 81~6Q . 2'.JQ~9 62QI e!IQ<fi14Q I 

0g 3. 1 (a) E)Q ABCD '<IQ@@~ <O"l~~g Yllg 0g 3.1 (b) E)Q eJ_QI <O"l~~g~ tslQ~ <Q"l~~g 
H -

~6Q I QIQ61, '<lel_6Q BC , AD Ql~S! El~Q QQQ I 
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.U : 9~~eoi' (Polygon) : 

Q
0

&lll : Y!E)gQQ P1, P2 ..... P
11 

'<lQ c;(]YJOQ6Q ~Q~O 6Q60Q Q£ ( n ~ 3 ) '<lQ 0 '%11~~ 

YI~~ 6Gl61~ ~6g1~ Q2 '<lQ 6Q~W, ~2§ I P1P2' P2P3 .... pn_1Pn , PnPi 6c;(]rnt;;i~ m~ Q£ 
Q%'10 ~gy 6Gl61~ Qf>6G 6li'O Q~t;;ieI_6Q <J2 11 c;(] 0~4Gi' 6Q'ri11~ig c;;:'IQI £100 6c;(]~ 

P1P2 u P2F\ u .... u Pn _lpn u P.,P1 ~ pl p2 .. ... pn Q~ji)\i;l ~21£JM I 

Pi Pi , P2 P1 .. .. P.,Pi Q~~\i;lQ QI~ '<JQ0 P 1. P 
2 

.... . P n Q~~lii'Q <t;i1'tJQ2 ~q§ I n W~4Q 
QI~ Q~~ '<lQ Q~~\i;l6Q n c;(] 0~4Q W18~ 6QIGI CJl'<l I 

@@~ Q~~g (Convex Polygon) : 

P1 P~ P:i ..... P11 Q~~\i;lQ ~604Q QI~ ~IQI g~fo 6Q~IQ '<l(ii' 81cqJ6Q £JQ Q~~\;lQ ~~4 
r;c)YJ@ <t;i1'tJ ~Q~lg QQ§ 606Q Q~~lii'~~ @6lQ Q~~G' (Con\'CX Polygon) ~21£11'<1 I 

~@fl Q~~eoi' (Regular Polygon) : 

6lCl@ Q~~eoi'Q '<191~ Ql~Q 6~ci4 '<191fg '()QO <(]91~ 6~1€1Q 8Q91161 «l9Jlg, 6Q8Q 

Q~~eoi'~ ~@91 Q~~g ~i?l!Cll-<J I 

Q~~lii'Q QI~ Q0~41 G06Q Qi'~lii'Q ~IY!Q,QGJ g~Q Gi'6Q I 

Q~~lii' Yl~6Q QQlCl_Gi' 6¢ilQQ 62Q~ gji)lii' £1121Q Qli' '<1°~41 3. 

91?<J0~41 Q~~lii'Q g191 

3 · g~~ · (Triangle) 

4 '01~~\ii' (Quadrilateral) 

5 rn!l~lii' ( Pemagon) 

6 ~~~Iii' (Hexagon) 

c'<J20Q QI~ Q0~41 7, 8, 9 '<lQ
0 

I 0 rnQ' Q~~lii'~ rn~.Jl~6Yl Heptagon ( '<J'g~lii')' 
Octagon (~~~Iii') , nonagon ( g~~lii') (3 Decagon ( 0'61~\ii') ~21fJl'<l I <'.ll6Y1 c;(]ltJIQ6108 

'0'2~1ii', 8~~\ii', ~~~Iii' .... Q041Q~ 6t;ilQ Q~~lii' i<J~Q6Q <'.ll6Ql<Ql91 QQQI I 

@~4 QQ 6Ql~'<l g~lii'Q Ql~q~Gi'Q 6QQY GQQQ i<irn9 <-::.? 6Gi'IG!q~Gi'Q GQYJIGI c;(]YJI~ ; 
Q~ Q~~lii' ~Q6Q '.[621 606]_ g~lii', Q~~lii' OQQIQQ '<lQ QQc;(]y ~62 I '<l 1;;(12 c;(]6tiJ 'g§'!f 
1Q'J?' @QE)Q ~26J QQllJIQeI_QI~ '<J,Q

0 Q~~\jj'Q QQ8'6J '<JQo <'.J~8'6J 6Ql61Q 8QY1161Q q_~ QYl_2 ... 
g~g rnQ' gqia;iy 621QeI_QI~, gji}lii'!f 6Q69 6Q69 Q~~lii' 8QQIQ6Q W:il~~ QQllJl'<l I 
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3.4 (A) Q~~gQ ~~Bil 6~1€1 Yll~--Q '(JQY11€1Q ~y,ij (Sum of the measures of 

the htterior angles of a polygon) : 

:..:g~~Q C'.JG8~ 61il'l6l~lgl;iQ 8QYll61Q ~Y!ij = _ 130n 

9~~~£' 2Q6QI£' ~~~6Q 8Q619 QQl!()IQ81QQ I 

696]_ 9~~~Q C'.JG8~ 61il'l6101gl;iQ 8Q0161Q ~YJij = 2 x 180° = (4 -2) x 180° 

8~~~£' og6Q1£' g~~6Q 8Q619 ~-<J 696J.. -G21Q C'.JmlJ 6G16101g\;j!Q 8QY1161Q ~0ij 

= 3 x 1801
' - = (5-2) x 180° 

. g~lii' - ~2~\jjl • - tll?J~\jjl -\l;l~~\jjl 
1 

I • tL) I ,, ,""' - '., ' , • 1 ' 

(9g 3.3 l 
6~28Q §~~~6~g 6~g6Q Wll8lJ 6QI~ Yll-~l;iQ ~Y!ij= 4 X 180° = (6 -2) X 1-80° 

n- ~~~ (n :2: 3) (n - 2) ~0~YQ ~~~6Q 8Q619 lii'Q62Q I 

696]_ 'G21Q C'.J~BlJ 61ii'ltiJ01'1i'l;iQ 8©01¢;! ~Y!ij = (n-2) x 180° = (n-2) X 2 «1061il'IGI 

= (2n-4) «106Ql61 

n ~0~4Q QI~ Q~~ (n :2: 3) Q~~~Q ~'Y8il 6Ql61Yll~.-Q £:JQ~l61Q ~Yl~ 
(2n-4) ~06~161 I 

(B) Q~~gQ Q~8il 6~1€1Yll~--Q 'CJQY11€1Q ~y,ij. (Sum of the measures of 

the exterior angles of a polygon) : 

Q~'!il~Q g69YQ iti11~ (Vertex) 6Q 6Ql£1'<l 6Q'611~ Q28~ 6QIGI «1,ij ~'<l I ( C'.JG8~ 
~lii'l6101'1i'~Q 6Ql£1'<l 6Q'611~ «1§29 8Qq_QG 61ii'l61~ QQIQ~ <;gQ) 

(?}g 3.4) 
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Q~4 QQ ~604Q n ~9 (n ~ 3) Q~~ Q~~9Q Q28~ 6Ql61 Q0~41 n (9g '.?.~ lil_ 
~£~1g QQ) 

~604Q ~1~6Q QQ8~ 6Ql61Q 8QY1161 + W~8~ 6Ql61Q 8QY1161 = 180° = 2 1<1Yl.GG1'161 
'., f 1) 

6Ql~'<l n ~9 Q~~ Q~~G'Q Q28~ 6Ql61Yllgl;;"Q 8QY1161Q «m& 

= n X 2 t<l'il6Ql61 - n Q0~4Q ~~8~ ·6Ql61Q 8QY1161Q t<l'il& 

= n X 2 t<l'il6Ql61 - (2n - 4) t<l'il6Ql61 

= 4 <C1'il6Ql61 = 360° 

'<1016Q Q~4QQ 9~8il 6Ql~'il1gi;;.-Q 'CJQ'ill~Q ~mij. 9~~9Q Ql~<Cl0~41Q ~Q6'CJ~ 
(indepedent of the sides · of the polygon) ~.6~ I · \ 

'il6~Q~ : ~66'4Q 9i'~~Q 9~8il 6Ql~Hlg'ii"Q 'CJQ'illGl ~mij 360° 

Q86Qlg ~16@1CQ'gl 8Q6~'816Q W6Yl q}_'tll'il Q~~G'Q ~~8'6.1 6Ql61Q 8Q~ll61 '<1Q0 ·QQ8'6.1 
- - - - I t ... I 

6Ql61Q 8Q'ill61 lJQ QQ81QQI I .. 

~'ilY116g g@~ 61JQ ~ QYI@ QI~ 6004 8QVJQ t<lrn~ 6~1 .1<1°6Q 1<1°6Q c.;]<;:l@ 6QIGIQ 

800161 'il<U 8QYJQ «ml~ 0121~ ~m~ 91 .~~fl ' ~ (Reg•dar Polygon) ~lrn'<l I 

'<l~ n QI~ Q~~ q}_~Yl Q~~G'Q ~6g4Q ~~8~ 6QIGIQ 8Q'Yll61 = ( 211
; 

4
) <C1'il6Ql61 

--
n 

2n-4 
'il6~Q~ : n 91~ 9~fi <.CJ.~'il 9i'~~Q '<IQ ~~_Bil 6Ql~Q 'CJQ'illGl = -

0
- ((J'il6QIG1 

. ~ ~ 360° 
'(]9° '(]Q 928il 6Ql~Q 't]Q'illGl = -

n 

~~6Q gQQ <C'llQ6116Q 6Q6b'6QI~ Q~~9Yllgl;;" ~~8'5J (3 Q28'5J 6Ql6l'illg(;ii 8Q'il161Q 

~m& (3 Q~~9~ ~~Yl 621Qe!_6@ g6g4Q 6Ql61Y11~1;;" 8Q'ill61 Q~l£JIQ~ I 

~9 W~8'5J 6Ql6l'illgQ' Q28'5J 6Ql6l'ill~l;;°Q Q~~9 q~m 621Qe!_6@ 

8Q'ill61Q «J'il& 8QY1161Q «J'il& g6~Q WJ18r.l 6Ql61Q 'tJQ'illGl 

~9 2 '<l'il6Ql61 4 Ql'il6Ql61 60° 

~~ 4 Ql'il6Ql61 4 <JY16Ql61 90° 

8~~9 6 «JY16Ql61 4 QIY16Ql61 108° 

@~ 8 «JY16Ql61 4 QIY16Ql61 120° 
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QQl2QQ - 1 : 

(:)QI~'{] c:g_~Yl Q~~~Q 'iJEl9%i' ~~8~ ElGl6lQ 8QY116l 140° El2ElQ, Q~~~Q QI~ «1°'ci!YI 
QQ QQ I 

((]~l~I~ : YlEl<n1GQ Q~~~Q Ql~<.(J 0'ci!YI n 

no ~~ ~ 2n -4 
:. n XI 'rl!YG QI~ Q~~ q~m Q~~~Q gE>9%i' ~~8~ E>Gl61£1 8QY116l = -n- <.(JYJElGIGl 

gcqil~<.(JIE>Q 211 
-

4 
X 90° = 14!)0 => (2n - 4) 90 = n X 140 

n 
=> 2n X 90 - 4X 90 = 140n => 180n - 360 = I40n 

=> 180n - 140n = 360 => 40n = 360 => n = 9 

. . c:g_~YIQ~~~Q QI~ <;C1°'rl!YI 9 I 

QQl2Ql)l - 2 : 

ElQI~'{] Q~~~Q ~~8~ ElGl6lQ 9QY1161Q c;cmij, '<l21Q Q28~ElGl6lQ- 8QY1161Q «JYJijQ 

Q~ ~GI El2E>Q , Q~~~Q ~l~'<1°'ci!YI ~Q GQ I 

((]~l~I~ : Y1El<n1QQ Q~\r~Q Ql~'<l0'ci!ql n 

: . n QI~ Q~~ Q~\rgQ ~~8~ E>Gi'l61Q 8QY1161Q i;]Ylij = (2n - 4) X 90° 

g.qil~<.(JIE)Q, (2n -_ 4) X 900 = 3' X 360°=> 180n - 360 = 1080 

1440 
=> 18011 = 1440 => n = J.80 = 8, 

QQl2QQ - 3 : 

E>QI~'{] c:g_~Yl Q~\r~Q ~~8~ E>Gl~Q 8QY11Gl 144° I @g Q£1\r~Q ~Q~Gl «J0 'ci1%i' 

QI~ Q~~ c;g_~Yl Q~\rgQ ~~8~ ElGl'l6lQ 8QY11G1 ~Q QQ I 

Q~l~I~ : q~m Q~\rgQ ~ms~ E>Gl'l6iQ 8QY116l 144° 1 

:. Q~\rgQ Q2&~ ElGl'IGIQ 8QY116l = 180° - 144° = 36° 

=> Q£1\rgQ . Ql~<.(Jo'ci!YI = 33~~0 = 10 

~9<;,1 c:g_~m Q~~gQ Ql~'<l
0

'ci!YI = 2 X 10 = 20 

: . Q~~~Q Q2s~ ElG16lQ 8QY11G1 = 3600 = 180 
20 

=> Q£1~~Q ~~8~ ElGIGIQ 8QY116l = 180° - 15° = 1620 

~~~1~g1 - 3 (a) 

(~) 9QIQ 
I . '3J_<n1Y~l<n1 q_Q6l GQ I 

(i) E>Ql§'<J @Q~ ~~~gQ ElGIGIYll<n1~Q 8QY11GJQ QY!ij ---- I 

(i i ) . E>Ql~'<l 8li:l~gQ ~~8~ E>GIGIY!l<n1~Q 8QY!IGJQ <.(JYJij---- I 

(i ii ) E>Ql~'<l ~~~~Q Q28~ E>GIG1Q tlQYllGJQ <.(JY!ij ---- I 
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( iv) 6£119'<1 '<J_~m ~~~gQ 9694Q ~~85:1 6QIGJQ 8QY!IGI ---- I 

(v) 6£119'<1 '<J..~Y! Q~gQ W85l 6QIGJQ 8QYllGI 45° 626@ ~gQ Ql~~~41 -_:. -1 

(v i) 6Ql£'<J '<J_~m ~ !]6~Q W~5J 6QIGJQ 800161 15a1 6%@, ~ Ql~~4T--- I 

(vii) 6£119'<1 '<J..~YI Q~~gQ 9694Q ~Ul85J 6QIGJQ 8QYllGJQ QJYJij 1440° 626@:, 

Q~~gQ Ql~«l 0~41 ---- I '·' 

(vi ii ) 6QI~ '<J..~Y! ~Q Ql~0~41 9 6%@, '<121Q !]6~Q Q281J 6QIGJQ 8001€!~--- I 

(ix ) ll «l
0

~4Q QI~ Q~~ 6£119'<1 '<J..~Yl Q~~\ji)Q 9694Q ~~85:) 6QIGJQ 8QYllGI ---1 

(x) n «l
0

~4Q QI~ Q~~ 6Ql9'<J '<J..~Yl Q~~\irQ 9694Q QQ85J 6QIGIQ 8QYllGI ---- I 

(~) QQiQ . -.. •.· 
2. ( i ) 6Ql9'<J 0~~gQ 6Gi'IGIY!lg~Q ~~819_ 2:3:4:6 626@, 6«181~~Q 8QYllGI ~'G; QQ I 

(ii ) '<IQ «llY!l~QQ 0gQ ~Q IE?lGi' 6Gi'IGI Y!<U~ 6Ql9Gi'Q 8QYllGI ri~YQ 8QY!IGJQt~GJ 626@ 
6Gi'IGJ~~QQ 8QY!IGJ ~Q QQ I 

( iii) 6£119'<1 8l?J~gQ 6QIGJY!lg~Q 8QYllGJQ ~~819 2:3:4:5:6 626@ 'i1~'Yl 6QIGJQ 8QY11Gl 
~Q QQ I 

. ' . 
( iv) 6£119'<1 QGlilii' 0~~1irQ ~Q9 6QIGJ «J'Yl6QIG1 '<JQ0 2'.)gy 6QIGJ-Yllg~Q 8QY11Gl 96QYQ 

120° 626@, Q~~gQ QI~ «1°~41 ~Q QQ I 
(v) 6£119'<1 8)?}~\ji)Q 6QIGJrng~Q 8QYll61 x0• (x- 10)°. (x-20)". (2x-40)0

• (2x-90)0 626Q 
'x' Q YJlg ~Q QQ I , 

(vi) 6£119-..Q ~~~gQ ~~8'5J 6QIGJ 'Y)jg~Q 8Q'YllG1Q «l'Yl& '<IQ0 QQ85l 6Q161Yllg~Q 8Q'Yll61 

c;(]YJij ~Q QQ I 

(vii ) 6£119-..Q QJIY!l~QQ 0gQ ~g 1E0Gi' 6QIG1~QQ 8QYll61Q ~~'(]IQ 2:3 626Q , «llYll~QQ 
0GQ ~g%QIGJ Yll9~Q 8QY1161 ~Q QQ I 
~ 

.(Q) QQIQ 
3. Q'6Jf~ 6£1, 6Ql§-..Q 'i~Yl 8J!!l~gQ 6£11£''<1 ~~8'5.16Ql61Q 8QY!IGI '<121Q 9694Q Q28'5.1 

· 6Ql6JQ 8QY116JQ ~~~GI I 
4. ABCDE 6Ql~'-Q 'i~Yl 8~~g 626@, ~~g .::\BED Q'969YQ 6Ql6JQ 8QY1!61 ~Q QQ I 

5. 6£119'<1 'i~Yl Q~~gQ !J69YQ W~8'5.1 '<JQ0 Q28'5J 6QIGJQ 8QY!IGJQ ~~819 5:1 626@, 

Q~~gQ Ql~«J0~41 ~Q QQ I 

6. n c;(] 0~4Q QI~ Q~~ '-QQ Q~~~Q QQ8Q 6QIGJQ 8QY!IGJ (3 (n+2) «l0~4Q QI~ Q~~ 
-..QQ Q~~gQ QQ8'5J 6Ql6JQ 8QY!l61 Yl~6Q ~~Q 9° 626@, Q~~gQ Q~XJ0~41 ~Q QQ I 

. 7. 6QI~ <i@YI ~gQ '-QQ ~Ul8'5J 6Ql6JQ 8QYll61 120° 626@, Q~gQ Ql~0~41 ~Q QQ I 

8. (n- 1) «]0~YQ '-QQ
0 (n+2) c;(] 0~YQ qJ_@Y! Q~~gQ Q28'5.1 6QIGl~QQ <:'.JU1Q 6° 626@, 

OOf~ 6fl, 'n' Q Yll9 13 62Q I . 

9. 6£11£'-..Q 8~~\j;)Q 6£11£'-..Q ~Ul8'5.1 6Ql6JQ 8QY1161 140° I <:'.J94 6Ql6l'91_~QQ 8QYll6JQ 
~9819 J :2:3:4 61!'6@ 001~ 6£1, ~2~W1 6QIGJQ 8QY1161 160u 

JO. A~CDE 6£11£'-<l 'i@Yl 8l!l~lirQ AD, LCDE~ 2QGIQ Q~(>J_61ii1, 
Q£ill~ 6£1, mLADE : mLADC = I : 2 

r SR I 

--



I. 

~~~Q Q8Q1£1 Qli'6rn~1 0~6Q ~QI '<IYll~Q61Q QQ ~![£JIQ1 ~~·~~ YJ.~%'8 '.£Q 
~IQ6Q Q~~. ~e.JI : (I) ~IG§Qq, (2) '<llY!l~QQ 0g I 

~15§oq : GX:JGi ~~~gQ 6(ii\Q~ '<IQ 6Xll~I Q£JQ1G' Qli' <CJYll~Q G'i~I~ ~1{]§zi~ 
(Trapezium) ~~IX:Jl'<I I 0g 3.5 6Q ABCD ~2~~Q AD 11 BC 62~ ABCD ~~~~~ 
'<JG ~1{'.J§(!jq I '<l 6~g6Q AB (3 DC ~Q WCJYll~Q I 

~18§~~lQ 2Q '<IYll~Q QI~ 0~QQ1 ~QG'I~ ~18§~qQ Q~G'I (Height) ~2irn"l I 

~~ 3.5(a) 6Q ABCD ~18§~qQ Qb'G'I . PQ I 
A P D A 

~-------r 

D 

B 

I 
I 
I 
I 

M Q 
c B c 
(0g 3.5) 

M 

2. <CJIYll~QQ {;'§' 
(a) (b) 

"' < 

~Q6Xll.~1 . · QOQiG' Qli> <CJY!l~Q 6'121 '<IQ <CJIYll~QQ 9§' 6fl~ ~~~gQ 

(Parallelogram) I 

0g 3. 5(b) 6Q ABCD ~~~~Q Q8Q19 QI~ AB II CD · '-QQ" AD II BC I Q~ ~2~~~ 

«11rn~QQ 0g ~21rn'<l 1 

0g 3.5(b)6Q ~QI «llYl!~QQ Og6Q Q8Q16' QI~ AD (3 BC Yl~QQ1 ~Q<O'I AM 

~Q0 AB (3 CD YJ~Q@f ~Q91 CN I ABCD '<llYll~QG0~Q BC C'.le.JQI AD Q-1~~ 

~~ §el1Q6Q AM ~ ggg1 ~68 §~lrn'G I 6~28Q AB ~eJQI DC ~~ G26Q 

«11rn~QG 0gQ Q~G'I CN ~"l 1 A D 
- ~ c 

(i) ZllQG'~§' : 6X:JQ ~~~gQ g6G'4Q· 6Ql'1 <CJY16~1'1 .'. 

9121 '<IQ ZllQG' {;'§' (Rectangle) I ~IQ~ <y0161 

GQl(JQ 6£; <y6G'YQ 6Ql61 «l06Ql61 626Q Q8Q19 

Ql~~11g «lfll~Q 6Q6Q I 696J. ~IQG' 0~ '<IQ C19~ "i:I B . 
<ylii'IQQ «JIY!l~QQ 0§1, fll21Q cy69%i' 6Gl61Q 8Q0161 

90° I 0§' 3.6 6Q '<IQ WQ~ ABCD <y009 621Q~ I 

(ii) QR«t_ : 6'1Q ~~"Q Ql!'Yll~ 6~Q4 ~Yll~ 
G'l"I '<JQ QR<q_ (Rhombus) I ZllQ§? ·<yY1161 GQl(JQ 

6£J Q1~1g1;m E>QciY «m1g 626Q Q~Qm Q1~01g 
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r • .11 CltY :'I cig v·•t:;i ~ lt;li~QQ 9q, Gi~IQ 
~RJ QJYll<J)Q 6~6Q I 696J_ Qr1.~ YI~ 61011'0~'1 ":I'-'~ ~1 'Q< o 

(iii) 

QISft;ll ~...,~Q 60ci~ ~men' I 9~ 3. 7 6Q ABCD 'GQ ~1ff~1. I 

~~ : 61Cl~ ~~~~Q Ql~f'll~--Q 6~d4 '<!f'll~ (3 ~6<U'4~ . ' 

6Ql€1Q OQf'11€1 90° 6'1~1 -<JQ QQ~~ (Square) I 'G~ 
QQ~q '<19 «1069161 Q~~ Q~'<l_ ('9J(;IQ' I 0G ~ X (Sl ,1\ HCD ' 

'<IQ QQQ~ I 
-·- - r- -·--
(~~ 3.8) 

· g86Q ~16QIQ9 92~~Yllcri'\q,'Q ~QIQ6QQ~ ~~ 91~6QQ~j£JIQ~, 6Q~-

9~~~ (91Q QI~ Q~~) . ',' 

" 
( Q~~ Grn~I QGQ10 QI~ ~<rll~Q) 

( 'O'l~l~~Q 6QQ~ '<l~I~) ( 61.i'l61rn6~ <;<:~6G.'1€1) 

Q~t;(J_ w~:w~ 

(6G.'161~1~ L· . _J. . (Ql~~l~~Q .· .: 
'<1~6G.'161) . • _ 6W~ ~rn ·,:;i ~ ·· : 

' 1" ., 

: , " QQ~ . . 

6Ql~'<l ~~~~ Eilc:JQ QQi '<!@EiQ '<JQ '<llf'll~QQ ~g QI Q~~ QI ~1~6'~~ 621QOl6Q, 

6'<JOQ 6Q66'Q QQi '<!@ §Y]Q~6' ~0£11~4 Yll~'Gil"6Q 0C'JllUIQ~ I 

fit~OIQ~ .-. - 20 

6Qt~ ~9Q ~~ ~Q1e Qli' '<l~H C3 «1Yi1~Q 6~6£1 9Wg~ -cQ '<ltYit~QQ 
92 I .(If two opposite sides .of a quadrila1£ral .. 11r~ congruent and parallel. tht> quadrilateral 
is a parallelogram.) 

- . -
AB ::: CD "<IQ0 AB II CD 

tylf11€14 : ABCD '<IQ '<JIYll~QQ 0g <'.J~IQ AD II Be"' 

~--g : Q~ BD <'.Jt,q,'~ QQ I 

tyfll~ Ll ABD (3 Ll BDC 6Q 

{ 

AB :: CD (t;;i@) 

·: BD '<lltJIQGl QI~ 

. IA -/~/17- B 

J_) _____::: :J I . 

11 c 
'<]Q0 LABD :: LBDC ( "<IQl~Q 61il'IG1) 

I 60 J 
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:. ~ ABO ::: ~ 6CD ( Ql-6Ql-QI ~1Q1£JY) 

=> mLADB = mLDBC ( C(JQ'<JYI g~gQ ~~~8 6G.'161) IJ~ '<lrn6g '<JQl~Q 

=> AD II BC 

:. ABCD '<JQ '<JIYllUlQQ Qg I ( !JYll~g) 

~£]£) 1~4 - 21 

~IYll~Q"' 9~Q Q~Q16' Qli'Y116g ~9~YI I -..,. 

(The opposite sides of a parallelogram are congruent.) 

~O) ABCD '<JQ '<JIYllSQQ Qg, ~ell~ 

AB II CD '<JQ0 AD II BC 

<ylYl1€14 : AB = <;:I> '<lQ0 AD = BC 

~--~ : QtU BD ~~g QQ I 

<yYl1€1 : ~ ABD (3 ~ BCD 6Q 

{ 

LABD ::: LBDC ( '<1Gl~Q6QIG1) 
· · LADB ::: LDBC ( '<1Ql~Q6QIG1) 

'<JQ0 BD C(JICJIQ61 QI~ 

'.il:· 
D 

(~g 3.10) 

. . ~ ABD ::: .6.BDC ( 6Gi'l-Ql-6QI Q~81QY) 

=> AB = CD '<19° AD = BC 

Gl£l£J 1~4 - ' ~2 

6Ql~-<J ~~~9Q Q~Q16' Ql~Yllg ~9~YI 626Q -<J21 -<J"' ~IYll~Q"' 9~ I 
(A quadrilateral is a parallelogram if both pairs of its opposite sides are congruent.) 

Q~ : ABCD ~~~616Q AB ::: CD, AD :: BC 

g~l~4 : ABCD '<!Gil '<JIYIJSQQ 9g, ~al~ AB II CD (3 AD II BC 

~~'Ml : QEtl BD ~~g QQ I 

g~I~ : ~ ABO (3 ~ BOC 6Q 

{ 

AB ::: CD (Q@) 
'. AD ::: BC (00) 

'<19° BD «JICJIQGI 91~ . 

D C 

(9g 3.11) 
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: . ti ABO :: ti BOC ( Ql_:Ql-QI QtJrnQ4) 

~ mLABD = mLBDC '<1Q0 mLADB = mLCBD ( QQQYl g~bi'Q ~Jl~'Ll GQI~) 

~ B II CD '<IQ0 AD II BC 

@tltl IQ4 - 23 

((11911~Q<li' ~~Q 9£JQ16- 6<1i'l€19116~ '<JQ'<JYI I 
(The opposite augles or a parallelogram are congruent.) 

tyY11€14 LA :: LC, LB :: LD 

~~g : <li'~ BD ~~g QQ I 

- \ ' ... l. J 

gm€! : tiABD (3 .. ti~DC , Yl~GQ 

mLABD = mLBDC [ ·: AB II CD] 

·: {mLADB ' = mLCBD . [ ·: AD II gCl 

BD QlcJIQ61 QI~ I 

·: ti ABD :: tiBDC ( 6Ql-Ql-:-6QI Q8rn'ti'4) 

~ mLA = mLC ~ LA :: LC 

mLB = mLD ~ LB :: LD , , . 

Qtlt:JIQ4 - 24 

AD . . II BC 
. I • 

6Ql~'<I 9~~~Q Q£lQ1G' 6<1i'l€1Yll~ '<JQ'<JYI 6~6Q '<!i'I '<JQ QIYll~QQ §ig I 
-

-,r," 

(A quadrilateral whose oi>posite angles are congruent, is a parallelogram.) 

Qfil : 92~~ ABCD 6Q LA =: LC (3 LB := LD 

ty¥11€1 : ABCD '<JG QUl'iii' 'O>~~~ I 

:. mLA + mLB + mLC + m:LD = 360° o-..-----4-.:.+-. 

q~S4 : mLA = mLC '<lQ
0 

mLB= mLD ((ii~) ( 9<g 3.13) 

=> mLA + mLB = mLC + mLD == 
3600 

=18ou 2 
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=> AD II BC 
··· ···· ···· (i) 

mL'.A + mL'.O = mL'.B + mL'.C = 3600 =180" - 2-

=> AB II CD . . . . . . . . . . (ii) 

(i) (3 (ii ) ~ 81QQI ABCD '<JG «JlrnUJQG ~~ I 

Q(J~l~4 - 25 

'<JQ ((]IY'll~QQ ~~Q ~~~Q QQQQ~ '<191~~~ QQ~ I 
(Diagonals of a parallelogram bisect each other.) 

~IY11614 AO = CO '<JQ 0 BO = DO 

A AOB (3 A COD 6Q 

{ 

AB ::: CD 

. : L'. ABO ::: L ODC ( '<JQIUlQ 6Ql61) 

'<JQ0 L BAO ::: L OCD ( '<IQIUlQ 6Ql61) 

.: . A AOB ::: A COD ( 6Ql-Ql-6QI gm'.JIQ4) 

=> AO = CO '<JQ0 BO = DO ( ~~~£! QI£') 

Q(J(Jl~4 - 26 

6Sf.l~ 9~~gQ 9~~Q QQ~Qi '<191~~~ 9Q§ 6'1~1 '<19 '<11911~QQ ~~ I 

(A quardrilateral whose diilgonals bisect each other is a parallelogram.) 

~@ : A BCD <Ql~~~Q Q~ AC (3 BD Q 6U'QQ£ O; AO = CO '<JQ0 BO = DO 

~1~1€14 : ABCD -<!G «llYllUlQQ ~2 I ~ell~ AB II CD '<JQ0 AD II BC 
~ 

A AOB (3 A COD 6Q 

{

AO= CO 

·· BO= DO 

mL'.AOB = mL'.COD 

:. A AOB ::: A COD 

~ mL'.ABO = mLODC 

=> AB II DC 

(oo) 
(oo) 
( ~918 ()(iillGl) 

( Ql-6Ql-QI ~1Gl£i4) 

( «JQ«JYl ~~£il>Q ~~~8 6QIG1) 

6«JQQQ A AOD '<JQ0 A BOC 6<ri'Q ~rnGl QQlfJIQQl6Q 6~, AD II BC 

:. ABCD -<JQ «JIYllUIQQ ~~ I (~Yll~9) 
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~£1£JIQ~ - 27 

~IQG'~~Q QtQ~Q '<19'<1~ I (The diagonals of a rectangle are congruent.) 

QG:I : ABCD '(]Q ~IQg §g (3 AC, BO '<121Q Q~ I 

glrn61~ : AC ::: BD 

gf!l61 : ~ ADC (3 ~ BOC Yl<U6Q 

·: LADC ::: LBCD ( QY16Gi'l61) 
{ 

AD ::: BC 

'(]Q0 

DC QICJIQ61 QI~ I DL-L-------

:. ~ ADC ::: ~ BOC (Ql-6Ql-QI ~1Qlfl~) (§g 3.16) 

~ AC ::: BO ( ~Yll~Gl) .. 
' . 

~£1£JIQ~ - 28 

6~~ '<ll~l~QQ ~~Q QtQ~Q '<19'<1~ G'li?I '<IQ ~IQG'~~ I 

(If the diagonals of a parrallelogram are congruent, it is a rectangle.) 

glfll61~ : ABCD '(]Q ~IQGl~g ~1?.11~ LA. LB, LC. LD ~69YQ QYl()QIGI ! 

gfl 161 : ~ ADC (3 ~ BDC Yl<U6Q 

"''' {~:::BC , 
·: AC := BD (00) 

'<JQ0 DC QICJIQ61 QI~ I 

.. ~ ADC::: ~ BOC 

~ mLADC = mLBCD 

qgQ, AD II BC 
~ mLADC + mLBCD = 1800 

:. mLADC = mLBCD = 90" 

A ..---------_,,.., 

\ ' 

(Ql-6QH?I Q881QY) 

( «JQQYJ ~~~Q ~~~8 6Ql61 622) 

( «llYll~QQ ~~Q Q8Q19 QI~ 622) 

6«JQ8Q ~Y1161 QQl£11Q 81QQ 6~ mL'.DAB = mLABC = 900 
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Q£1£11~~ - 29 
6Ql~'<I Qfl~Q ~~~~ £JQQQ g~ Qfl I 
(The diagonals of . h b · ·' r om us arc pcrpcndkular to each other:) 

<Ci'@ : ABCI) c n1n,,1 r\nn , ..,r.o - -
<;)'QI u " uu ~>:J '<'Q ' AC , BO '<!~IQ Qg Q~ I ... 

~1911614 : AC 1- BD 

~911€1 : rn;~QQ AC 13 BD GQQQ~ O Q~6Q 6irQ QQ§ 

~ AOD '~ ..1 DOC 6Q 

,\O = CO 

{ 
AD = DC [ '.' ABCD .6£11£1-<J Qs:J.«lj 

'<IQ0 00 ~ltJIQ6J QI~ 
, . : A , , 
~ DOC (QI-QI-QI 9G81<0'4) ------..,..

8 
. . ~ AOD::: 

:::::> mLAOD = mLOOC 

Q~ mLAOD + 111LDOC =" 180'· 

1 I•) I •• •' 

• • 111 L . .\OD = ll 1L ' D()(' :~ U'fl' ' 

GJ~~~I~ -2 : 6£11£1-<J ~)g§gg Q4~Q «lQ«lYJ (3 GQQQ g9 Qfl. I 

GJ~~~I~ -3 : 6£1Q <CJIYll~QQ ~§IQ Q4~Q 8QQQ ~9 Qfl. ,0121 '<Jlil• G'J-1.'<l I .... 

C'J~~,~~1- en (b) 

(~) QQIQ 

J. 98Q~G g§~~Q i!liil ¢' 0~ 6\01~ I 

(a ) 0~i\~Q <;;116QI~· <Q 1 I~ ~o;~ Yl 626Q, 01~1 1 ~Q QQ§g 1 

1b, ~ c;X.,1%i W-2Xl "~ °Q ' ~ . ,1 1 '); Q1q,·~g I 

1 c i ~604Q <CJ 1Yll(J1Q9§Q '<IQ Qs:J.q I 

ll: 

fd ) 6£11~'<1 «J1Yi1~QG ~gQ 51g «J§2o Ql~Q 6QtJ4 «Jrn~ Ei2E;g , 0121 '<IQ Qs:J.q1 
' . 

1 c J Qs:J.qQ ~?\ll~Q ~~'><;.J.YI I 

(f) 6Ql~'<l (JJ IQO§gt;i ~. ~"1~:0. GQQQ~ «1Y1~~'21 QQG I 

(g) 6Q l~'<l Qs:J.qQ 6Ql ~'<l (;~16JQ GQ~I~ 9011 626Q, 0121 '<!Gi' QQ~g I 
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(h) 6Ql~'<l Qg9gQ Q~~Q GQQQ!f QIY16Ql616Q Q!Yl~~@ QQ§ I 

(i) ~~ '<lQ ~2~~Q Q~~Q GQVJQ ~~ Qfl. ~~§, 696Q 0~~~£' '<JQ QQ9g I 

U) ~6G4Q QllYll~QQ 9g '<JQ ~1{j§Qql 

(k ) ~6G4Q QQ9~ '<JQ ~IQGI 9g I 

(I ) Qfl.QI '<!Iii' QQ9g I 

2. §89g~~§i' 6Q~ "x"Q YJ_QY '6JQ QQ I 
D c D 

A 
Qfl.((J- A 

3. ~~4'621~ q_Q61 QQ I 
(9g 3.19) 

(a) ---- Q Q~~Q QIQQ!Yl '<JQ0 8QVJQ ~g QF1. I 

(b) ABCD 02~~6Q LA (3 LB GQVJQ GQq_QQ 626Q, 02~~£' - - - - I 

(c) 6£11£'-<J QY!QIQ Q~~Q QIQ«!Yl 626Q Qfl.«1£' --- I 

(d) ABCD ~2~~Q AB = CD, AB II CD 626Q 02~~£' ----1 

(e) ABCD ~ AB =BC '<l~ AC= BD '<l~ LB '<JQ QIY16Ql61 626Q ~ --1 

(f) 6Ql~'<l Qfl.QJ_Q 6£11~'<1 6Ql61Q GQY1161 90° 626Q, Qfl.QJ,£' ---·-I 

c 

• B 

(g) ABCD 0~~~Q AC (3 BD lii'~~Q (JQQQ§i' «!YI~~@ lii'Q§ '<JQ0 mLA = 90° 626Q, 

02~~§ ----1 

(h) ABCD ~~~~Q AC (3 BD Q~~Q 8QVJQ!f Q!Yl~~@ QQ§ '<JQ0 AC ::: BD 626Q, 

t;i~~~§ ----1 

(~) QQIQ 

4 .(i) ABCD «llY11SQQ 9~6Q mLB= (x+300) (3 mLC=(2x--600) 626Q mLA 6Q69? 

( ii ) ABCD '<IQ «llYll~QQ 9~ I LA (3 LB Q «IYl~~@Q~Q (JQQQ§i' P Q~6Q 6~QGQ§ I 
LAPBQ (JQY1161 6Q69? 

(iii ) 6£11~'<1 QY!QIQ ~G'Q Q~~ 6QQ4 '<IQ Ql~Q 6QQ4 «12 QYll~ 62ElQ, QY!QQ 

~29Q 6Ql61Q t:JQY1161 ElQ6G? 

(iv) 6£11~'<1 QliYllSQQ 9~Q ~g§ ~?IQ <fil1~6Q ~QQ Ellii'l61Yll~Q'Q t:JQY1161Q C'.J~£119 2 : 3 
~ . ... 

626Q, ~QQQ Ellii'IGIQ GQY1161 ElQ6G'? . 

(v) (;g1§-<J QIYll~QQ 9~Q 6£11§'<1 6Gi'l61Q t:IQY1161 '<121Q -QGi' 1()§29 61ii'l61Q ~ El26Q, «1§26' 

6Ql61~QQ (JQY1161 ~Q Gi'Q I 
5 
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5.(i) ABCD '<l~~@Q 0~~~ I '<leJ._EiQ LB, LC, LD .Q 8QYl161 kJel1~6YI LA Q 8QYl161Q 

2Q~61, ~~~61 , 01Q~61 Ei2Ei@, Q'5]j~ Eifl, '<!QI '<IQ ~IG§QYl_I 
(ii ) ABCD 0~~~EiQ ,LA (3 LB Q QYl~~~Q 8QYJ,Q~ 0 Q£EiQ 6~Q QQ§ '<!Qo LAOB 

'<IQ QYIEiQI~ Ei2Ei@ , gY!ISlQQ 6k:l, ABCD '<IQ . ~18§QY!_I 

(iii ) ABCD 0~~~EiQ L A DC '<IQ «IYl6Ql61 , mLBAC = mLACB = 45° '<JQ0 AD= DC 626'iii1, 

gYI 161QQ Eifl , '<121 '<IQ QQQ9 I 
"" 

(iv) ABCD 0~~~EiQ AD= BC = 3 6Q.~ , AB = 8 6Q~ I AB Q86Q E (3 F 2Q~ Q£1 

6fl8QQ A-E-F '(JQ0 EF = 2 6Q~ I mLBCF = mLBFC = mLAED = mLADE = 45° 

626@ grn51 QQ 6£l, ABCD '(JQ C'.JIQ9Q9. I 
""' 

(v) ABCD '<IQ «!IYll~QQ Qg I £JQ AB= 2AD '<JQ0 P, CD Q Yl~Q£ ~'{J, 6~6Q Q~j('J 6£1, 

L APB = 90° 

6. ABCD 02~'iii' 6Q mLABD = mLBDC -QQ0 mLADB = mLCBD 626'iii1, <gYllGIQQ 6£1, 

-Q21 '(JQ «!IYll~QQ Qg '{JQ0 dABC :: fl ADC . 

(Q) 9QIQ 

7. ABCD 0~~'iii'6Q BC II AD I AC (3 BD £lell§?6Yl LBAD (3 LCDA ~ QYl~~~ Q~Q6'iii1 

<gYllGIQQ 6£1 , AB = .BC = CD 

~ ~ 

8. ABCD QIYll~QQ 0~ I LA (3 LC Q QYl~~Q £leJl§?6Yl AP (3 CQ I -QYl16g £1~ BC 

(3 AD ~ £leJl§?6Yl P (3 Q Q5!'6Q 6~QQQ§, grn61 QQ6£l, APCQ '<IQ «JIYll~QQ 0g I 

9. ABCD QIYll~QQ 0g6Q M (3 N £leJl§?6Yl DC (3 AB Q Yl~Q5!' I gYJIGJ QQ6£l, 

(i) MCBN 6£11~'<1 QIYll~QQ 0g, 

(ii ) DMBN 6£11~'<1 QIYll~QQ 9g '<JQ0 

(iii) DB (3 MN t:JQYJQ~ «JYI~~~ QQ§ I 

10. ABCD «JIYll~QQ 9g6Q AC (3 BD Q4~Q t:JQYJQ~ 0 Q£6Q 6~Q QQ§ I 00 Q Yl~Q£ 

X (3 BO Q Yl~Q5!' Y 626@, gYllGJ QQ6£l, AXCY 6£11~'<1 QIYll~QQ 9~ 1. 

·11. ABCD 6£11~'<1 QJIYll~QQ 0g I AC Q86Q K, L ~Q§ Q£ 6£l8QQ AK= CL, <gYl161QQ6£l , 

DKBL '<IQ XllYll~QQ 9g I 

12 . ABCD 6£11§-<J «JIYl~QQ 9g I BD Q86Q P (3 Q 2Q§ Q~ 6fl8QQ AP II CQ I gYllGIQQ 

6£1, DP = BQ '<JQ0 APCQ '{JQ «JIYll~QQ 9g I 

13. ABCD QIYll~QQ 9g6Q DK J_ AC . BL j_ AC '<IQ° K (3 L £leJIS6Yl ~f].~QQ 81W£ I 

grn61 QQ 6£1, DKBL '<IQ QIYll~QQ ~g I 
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~ ~ 

14. ABCD '<JQ «11rn~QQ§g I AD Q86Q p '(]Q Q5? 6!Cl8QQ DC= DP, CP (3 BA 8QQQ~ 
Q Q5?6Q 6U'Q Q~eJ_6Q, g01Gl QQ 61(], 

(i) AQ = AP (ii) BC = BQ (iii) AD = CD + AQ 

l 5. ABCD «1101~QQ§g6Q DC QI~ Q86Q X '<IQ Q5? 6!Cl8QQ AD =AX I g01G1QQ 6!Cl, 

mLXAB = mLABC '<JQ0 AC = BX 

16. g01G1 Q~ 61() ' «11rn\11QQ §gQ 6QIG101g~Q «10~~~Q 6Q~1rng~ ~IQI QOQ <QI~~~§ 
'<JQ ~IQ~g I · 

I 7 · g~IGI QQ 61(), 6~11§'<! «11~1\11QQ §gQ Q4QQQ 6ii'QQi;/ ~tl%QQ ~"g (3 «1101\11QQ 
-" q .... 

§gQ Ql~Yilg~ ~IQI «11rnQ&' 6Q~l~tQ Q401g~ 6ii'QQ5?016Q QJ~~~~g ~'<11 
R C P 

18. 81.qjll §g 3.20 6Q RP 11 AB, RQ 11 BC 

'<IQ
0 

PQ 11 AC 626Q, 

' I 
Q<all~ 61(], BC = 2 QR 

Q 

3.7. Q~l~Q QQ~6Q~I '<llQ\0 2~~ (Parallel lines and Triangles) : 

(~g 3.20) 

~16Ql§9 «I~~ «Jlrn\11QQ. §g «lfl.~1Q Q881Q4Q «l21Q916Q W60' g~~ «lfl.~1Q 

6Q69'0J.~'<l Q816QQ Q881Q4Q ~16Ql<Qlgl '<1016Q QQQI I '<12 Q881Q4 'OJ.~~ 86Q ~g41g4 §g 

'O}.~Q6Q g6QIQ QQ Q~~ ~41~G\G 9eJ4Q ~QQIQGll QQ 81QQI I '<12 Q881Q4 'O}.~Q ~16Ql§Q 

Q881~~ . ~~Q~, g9~.IQ.6Q 2 grn~g 621Q~ I 

~£]£11~4 - 30 

. 6'011~ ~QQ '<IQ !Qlli'Q ~~~~~~'<IQ !Qlli' !Cl~ Q~l~Q Ql69 ~W QQ~Q~I 

~91Q 91i'i Q~~~.g Q6Q I 

(In a triangle, a line drawn through the mid-point of one side parallel to another 
side, bisects the third side) 

H - ~ ~ 
~l~lt,l~ : IXi (3 AC Q 6U'QQ5? E, AC Q H~JQ5? 62Q 

~--~ : E Yl~ 600 AB «12 «IYllOO «JQQ()Q~I BC~ F ~Q 6W ~I A 

~rnt,i : ·: DE II BF (Q@) (3 EF II BD (~<;qm) 

:. BDEF '<JG «11Yll~QG §g I 

~ BD = EF ~ AD = EF ( ·: AD = BD) 

[ 68] 



11 ADE (3 L1 EFC 6Q 

{ 

AD = EF . 

. mLADE = mLFEC 

'<19° mLAED = mLECF 

(qQ~ gYJl~G>) 

( (j~~8 61ii'IG1) 

( ~~~8 61ii'IG1) 

:. 11 ADE ::: L1 EFC ( 61ii'l-61ii'l-QI Q881Q4) 

=> AE = EC ((j~~8 QI~) => ACQ Yl~Q£ E (gYtr~aj 

fl~Q4 - 1 (~\] (jl6Ql!Qlgl ~~Iii' G>e.JI §Slll~ U'lgU'lg1~ QIQ Q~ 1) 

Q86Qlg Q881Q4Q gl9116146Q fi:i, AC QI~~ 6fi'Q QQQ 6QIQ 0g1~g ~~~ CJIQGll~ 
tiQ~(jlGIQ~ 1 rn~ q_Q~ tJ~eJ.QI ~11ii'lri4 (3 Q881Q~ rng~Q QJ121~4ElQ !J91161 lii'QlrnQrnE>Q 

. . 
~ 

6fJ DG , AC QI~~ 6fi'Q Q6Q ( !J91161 6Q~) 

H ~ ' ~ 
't]f11€1 : A (3 B, 00 Q Q8Q19 81.q)6Q ~Q'19 I ( ·: A-D-B) 

H , ~ - H 
'<JQ0 

B (3 C, 00 Q '<JQ 81'4]6Q ~Q'1\;' I ( ·: BC II 00) 

H ~ ' ~ 
: . A (3 C, 00 Q Q8Q19 81~6Q ~Q'19 I 

H -
=> DG, AC ~ 6Q'Q Q6Q I 

@£1£JIQ4_ - 31 

6Ql~'<I ~~~Q 6Xl 6~€1Q 2QQfi'Q ~~9~~ 6XJIQ "'~f.!QI 6Q~·,Q1~ -i'6'1.Q QI~ 
((]l? ((]~l~Q (3 '<ll?IQ 2'.J~-6~Q4 9~fi I 

(The segment joining the midpoints of two sides of a trlangle is parallel to the third 
side and its length is half of that of the third side.) A 

'(ii@ : ~ ABC 6Q D (3 E fle.Jl~E)91 AB (3 AC Q 91~QQ I I ... . 
~1~1€14 : ( i) DE II BC '<JQ0 (ii) DE = ~ BC 

~~1€1 : (i) 91E)gQQ _ D Qf' 91~ E)QQ ~~\;'; BC 
~ _ ~ B .__ _____ ____.. C 

!J\;' Q911~Q QQQE)Q~I, AC ~ G Q~6Q E)Q'QQ6Q I F 
(0~ 3.22) 

:. ACQ m.JQ2 G 

=> G = E => G (3 E Qf'~Q '<lQ '<JQ0 ~~~ I 

mg DG II BC (ci(i)§~lfl!Q~) => DE II BC 

(ii) Y!E)~ E ~ 91<U6QQ ~~ AB !;19 Ql91100 Q~Q~I~~ BC ~ F ~Q 6ii'Q ~Q I 

:. BC Q Yl<UQ2 F => BF = CF = ~ BC 
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:. DE = BF ~ DE = ~ BC 

3.8 Ei~~l0cm (Intercepts) : 

Q
0
1il : '<I~ QYIG'Q6Q ~QiJg I (3 m 2Q~ QQQ 6Q~I I £IQ '<IQ Ei~QQ n, QQQ6Q~I 

~Q~ P (3 Q ~Q~ Q~6Q 6~Q Q6Q, 696Q PQ ~ Eiii'QQ Q -<JQ Ei~Ql 0~ QI Ei~Qg 
~

0

~ ~~lfll'<l I QGl ~~ ~Q~ ~~~lg QQ I 

n 11 

(~g 3.23 ) 

fJQ '<IQ «1Yl9~6Q 2Q QI 96918CJ_Q «1QQ6Q'tlll ( 8Q'41Q «lrnSlQ Qf'!.I «lYllSlQ g 621QQ 

81Q§)~ 6£11~'<1 6~QQ 2Q QI 96£118CJ_Q Q~6Q 6ii'Q Q6Q, 6£16Q 6ii'QQQ 6'&i:Q91°<til 

(Intercepts) YI~ ell'<! I §~ Qg~ '<121 q}_Q& I 

(Qg 3.24) 
g694Q 6~g6Q PQ '<IQ0 QR 6'ii:Q91°<til (intercepts ) ~'01§ I 

~QI: (I) g694Q 6~g6Q 6~Q91°<til QI 6ii'Ql 0 <til Q 6QQ4 «lYll~ QI WCIYll~ 621~l't:JIQ§ I 

(2) '<1016Q Q~4 lii'QQIQ Qell 6£1, 6ii'QQQ 6~Ql0<til Yll~\ 6'ii:Q9 1(1Qi;ni6Q@Yll~\Qi QIQI 
~ 

@Q~ 621Qell'<l I 

Q€l£ll~4 - 32 

§{? 91 GlEi~m~~ Q~l~Q QQQ6Q~I~ 6~Q Q~e!91 '<IQ 6U'Q~Q 6U'QG' ~0~~~1ii' 

QQQ~ 626Q, ZJ~~ 61U 6QI~~ 6U'Q~Q 6U'QG' ~i'~O ~0~ ~~Iii' ~~ '<IQ'<!~ 62Q I 

(If three or more parallel lines have congruent intercepts on any transversal they 
have congruent intercepts on any other transversal.) ' 

(@OOIQ4 ~ Gl6~1~ 1(1Qi;ni6Q~I 81Q ~Y1161 Q6Q fCJ6e.J~ I) 
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QG'l : Y1
6
gQQ L I II L2 II L1 ; Tl 6~QQ LI , L2, LJ ~ fle.Jl~6Y1 A, B, C6Q 6U'Q G6Q 

'<lQ
0 

AB :::: BC Cle.JI~ AB = BC I L
1
, L

2
, L

1 
~ ('.Jg4 '<JG 6U'QQ T

2 
fle.Jl~6Y1 

D, E. F 6Q 6~Q Q6Q I 

'iJIY1!614 : T2 Q 6~Q9 CJ 0
<t>l ~0, 'JQ<JYI <'.Je.JIQ DE = EF 

~--~ : E Q£ Ylctl 6QQ Tl «12Xi «lYll~Q «1Q~6Q~I LI (3 LJ ~ p (3 Q 6Q 6U'Q Q~ I 

'iJY'1161 : L1 II L2 (r;:t@) (3 T
1 

11 ~ (c%;1g) 

:. APEB '<JQ 'JIYll~QQ QXi => AB = PE 
-" 

6'<128£\ BC = EQ => PE =EQ ( ·: AB=BC ( Q@)) 

~ DPE (3 ~ EFQ ~Q 

mLDEP = mLFEQ ( !J~186Gl61) 

·: { mLDPE = . mLEQF ( '-<IGl~Q 6Gl61) 

'<JQ 0 PE = EQ ( q_Q~ 'iJYll~Xi) 

:. ~ DPE := ~ EFQ ( ElGl-Ql-6QI Q8t:JIQ4) 

=> DE = EF => DE ::: EF 

<'.Je.J TQ T 
2 

Q 6~Q~ r'.J 0~~Q <JQ<JYI I ( 'iJY'11~9) 

-----------LI 

---+------;r--~L2 

I F 
----+--Q~/--+-~LJ 

I 

(0g-J,. 3.25) 

tg~Q4: Q86QI~ Q881Q4- 32 Q «121Q916Q Q8t:JIQ4- 30 "6Ql~'<J ~~Q '<JQ.Qli6Q 

Yl~Q~~ ~~4 -<JQ QI~ '<12 '<lYll~Q Qf6Q ~~g '<JQ96Q~I, i'91Q QI~~ '<lYI~~~ Q6Q I" 

Q gYI 161 .((]9Q I 

QG'l: D, AB Q Yl~Q£ '-<IQ 0 DE II BC I 

!JIYl1614: E, AC Q Yl~Q£ I 

~--~: A Q'i Y1~6QID!, BC «12 «1Yll~Q GQ .... 

H - -

x .. 

B 

A 

c 

y .. 

!JYll61: XY II DE· II BC ; (0<g 3.26) 

AB (3 AC, ((]Yll~Q ((]Q~6Q~l~Q~ ~e.Jl~6Y1, A, D, B '<JQ0 A, E, C 6Q 6U'QQ6Q I 

AB 6~QQQ 6~Q'O'l 0<t>l (intercepts) ~Q AD (3 BO Q 6QQ4 <ClYll'n' I ( Q@) 

<'.Je.JiQ AD = BD I 

Q881Q4 32 r'.l£rn0i1 ~'n'NQ 6~QQ AC Q 6~Q91°~ ~Q AE 
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~~~1~~1- 3(c) 
(Q) QQIQ 

~ ~ H H 
I . ~8 Q§'E>Q L 1 II L2 II LJ II L

4
, AD II PS (3 AB=BC=CD 

(a) ~~y _ IWI~ q_Gisi QQ I 

(i) AQ = .... = .... 

. . I 
(11) PQ = 3 ( ... ) 

(iii) EF = ~ ( ... ) 
. I 

(1v) BQ = 2 ( ... ) 
I 

(v) RF = 2 ( .... ) 

(b) ~8Q~9 g§ ~lg~ ~CJY~ ~Q (3 6~ g§ §~I~ I 

(i) AQ = ~ AE, 

(iji) AF =2AQ, 

1 
(v) RE = 2 SF, 

I 
(ii) BQ = 2 DF, 

(iv) AP = DS, 

(vi) 3QE = AF 

2. 81.qjlW 0g 3.28 E>Q FG II DE II BC '<JQ0 

AB Q ~CJYQ£ D, AD Q ~<UQ£ F E>QE>Q, 

~8 ~£819~~~ ~Q QQ I 

§g 3.27 

A 

(§g 3.28) 
(i) AG:GE (ii) AG:GC (iii) GE:EC (iv) AG:AC (v) GE:AC (vi) EC:AC 

3. ~gYIWlg q_QGJ QQ I 

(a) E>Ql§'<J Q2~~Q QI~ ~ll!i'~Q ~~Q£~ ~~l~QE)Q El~IQQE)Q, QQ_~ ~~~g ~ .... 62Q I 

(b) E>Ql§'<J ~IQ~QgQ Ql~~ll!i'~Q ~~Q£~ ~~l~QE)Q El~IQQE)Q, QQ_~ Q~~g§ ... 62Q I 

(c) E>Ql~'<l QgQgQ Ql~~1g~Q ~~Q£~ §'~l~QE>Q E>rnQQE>Q, QQ_~ ~~~~§ ... ... 62Q 1 

(d) Q~~Q 8QVJQ~ ~WlE>QIGIE)Q E)~Q Q~(>J_QI ~~~9Q Ql~rng~Q ~~QS?~ ~rn'«Q6Q 
6~1QQ6Q, QQ~ Q2~~§ .. .... 62Q I 

(e) 6£11§-<J <Cllrn~§G 0~Q Ql~~l~~Q ~~QS? ~ §'~l~Q6Q 6rnQQ6Q, '1lQ.~ Q~~9~ 
..... 62QI 
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(~) 9~1Q ... 

4. '<JQ '<IYIQI~ L\ ABCQ Ql~Yll~bii"Q 91~Q£ D, E, (3 F 626Q, Q~j~6£1, L\DEF QJY1QI~ I 

5. 6Ql~'<l g~~Q Ql~rn'nlbii"Q 91~Q£~~~ 6£11QG?61iil, 6£1@ '011Q6QI~ ~~~ @Q~ ~'<l, 
6Q1Y116'nl '<JQQ1YJ I 

Q~ 3.296Q ABCD '<JG? ~1£l§aq I DC II AB, E, AD Q 91tJYQ£ }-----~ 

EF II AB 626Q, Q~i~6£1, F, BC Q 91t!YQ£1 LL-----j~B 
A (~~ 3.29) 

6. 

7.' JlSJ C, AB Q 91~Q£ 6261iil CD = CE I 

~ D E 
.,. I 

(Q~ 3.30) 

(Q) 9QIQ 

8 . L\ ABC 6Q M (3 N AB QI~~ QJY1~~@ G?Q§ I MP (3 NQ g69Y6Q BC '<12 QJY1115lQ 

'<JQ0 6QJY116~ AC ~ fJeJ1~6Y1 P (3 Q Q~€;Q 6~QG?Q§ I g911GlQQ6£1, P '<JQ0 Q, AC~ 
QJ91~~@ QQGQ I 

9. L\ ABC 6Q M, P (3 Q rJeJl~GY1 BC , AB (3 AC Q Yl~Q~ '<JQ0 PQ ·(3 AM Gl 6~QQ£ 

R I gYilGl QQGrJ, AR= RM, PR = RQ 

10. ABCD ~1911~QQ Q~6Q x (3 y £1eJl~bY1 AD (3 BC Q Y1~Q£ I 'ex (3 AY, BD ~· £1eJl§'691 

P (3 Q GQ G~QQGliil gY11Gl QQ6£1, DP = PQ = QB I 

- ~ ~ . -· · ~ . 
11 . L\ ABC 6Q AM Y1~Y11Q Y1~Q£ R I BR (3 AC 8QQQ~ S Q£6Q G~Q Q~eJ_Gliil, grn61 

QQ6£1, AS = ± AC 

~~ - ~ ~ ~ ~ 
12. ABCD QJIY'll~QQ 'Ol§'GQ BC Q Y1~Q£ P I DP (3 AB 8QQQ~ Q Q£6~ ~~Qlii'61iil ~91161 

QQ6£1, AQ = 2AB I 

13 . L\ ABC 6Q CM . AB !i' M Q£6Q '<191~~~ lii'6Q (3 BQ, CM !f' P Q£6Q QJYI~~~ 

QGQ I Q, AC @86Q 2'.JQ~g G261iil, gYilGl QQ 6£1, AQ = 2QC 
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