
(AREAS) 

4.1 6'1€l§'Yl~QI (Introduction) : 

«lQQ6Q~Q CJIQ~6~g (3 '<121Q 6~~8'Q «"] 0 8Q6Q q_iql 6~G116Q C'Jl6Ql<;tg1 . QQIKJllDli} I 

~lg '<IQ g~ C'JQ~l6Q «]£'~ «lQQ6Q~Q 6~grng~Q 6~~Q~~Q ~~6Q «l0 €JQ -Q~Q6Q 

C'Jl6QIQgJ, '<I C'J~IQQ w~§jli)}I 2'6~rn6~ 91~~ 6£1, ~6£'%i' 6~gQ 6~g8'Q ~I'<! I 6~g8'Q 

'<IQ CJglYJ_Q Ql~Q «"1°~41 £1121 6~g (region) '<12 9~6' I 2'6~ ~~ ~I~~, «"JQQ6Q~Gi' ~g 

'<JQ0 '<121Q C'JS6~Q '<J 0 6£Jl£16Q '<JQQ6Q~Q 6~gQ qij ( G£l8Q ~~~ (3 6'121Q W~6~Q 
'<1°6£l l£16Q g~91QIQ 6~gQ qij I) . 

- -·-·- · 
4.2 ~~g '<l9° (('JIYll~QQ6~~Q QbJ'G'I (Height of a T1.1langle and a parallelogram): 

(a) §~gQ 6'1~6'1 

'<IQ g~9Q 6£J6§1GJQ QI~~ ~?1 6gQ '<121Q Q8Q16' 6§l~g Q~~ ~?1 · g§ QFI. ('J~g 

Q6Q, C'J§G' QFl.Q 6QQ4~ §~gQ 6'1~6'1 ~21£ll'<l I A 

(~~ 4.1) 6Q ~ ABC Q §6g1§ Qgx;-1 ~1'<11 

BC g§ C'J~£' QFI. AD; AC g9 zi§g QFI. BE 

'<JQ0 AB g9 ('J~Q Qfl. CF I 

~ ABC Q Q\;i'£'1~Q AD, BE '<1Q° CF D 

(b) Qlrn~QQ E>~§'Q Q~G'I (~g 4.1) 

6§1GJQ -<JQ «i1rn~QQ 6~~Q 6£J6§1GiQ QI~~ ~?1 ~()gg£1 · '<1¥i.llQ WQ1£' Ql~Q 6KJ6§1GJ~ 

Q~~ ~2 ~~ g9 C'J~£' Qfl.Q 6QQ4~ QIYll~Q~ E>~§'Q Q"G'I ~21£11'<1 I 
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ABCD '<llYllGlQlil' 6~g6Q ~~ BC '<JQ0 '<121<i;l§ ~§9 A D 

~~~~Qfl AM I 6«128Q . ABCD QIYl!GlQG 6lagQ/[~ 
~YI CD '<JQ

0 

'<l21Q§ ~§9 ~~~8 Qfl. AN I _n_ IN 
69~ '<llYl!GlQlil' 6!aQQ QQ~ QQ91 ~~I B M ~ ) C 

. -" "- ( <O'g 4.2 

'<I 6lag6Q 6«1~91il' 626Q AM '<IQ0 AN I 

4.3 '<lrn~Q '<JQQ6Q~l~Q Attl6Q ~Q~bl 6~~fllg~Q ~\ii'Gll : 

2Q~ g~~ '<lYl!GlQ QQ~6Q~l~Q Y1~6Q ~Q~9 lil'Q6Q ~~QI~ 62Q 6fJ, 6Qf11g~Q 
~~ '<llil' QQ~6Q~I Q86Q ~Q~9 6WI Q0 6Q Q0 6Q '<!Yllg~Q ~1~Q~ ~8Q QQ~6Q~I Q86Q 

~Q~9 62Q I 

6«128Q QIYl!GlQlil' 6!agY11g QYllGlQ QQ~6Q~l~Q Y1~6Q ~Q~9 lil'Q6Q ~~QI~ 6W 6fJ, 

6Q@'<J QQ~6Q~I @86Q QIYllGlQlil' 6lag ~91il'Q 6Ql~'<l 6Q~I~ QI~ '<JQ0 ~8Q '<JAl~Q 
QQ~6Q~I Q86Q 6lag ~91il'Q Q8Qm Ql~~~lil' ~Q~9 6~;.,., · , . ., . 

•11>4s l~ ~ Li1A x !~ 
4

B p E QC F R B K C Q L R 

(Qg 4.3) - ' J • (Qg 4.4) 

~ H H ~ 
Q~YQQ ( 0§1 4.3) AG (3 BR 2Q£1 QYl!GlQ QQ~6Q~I Y1~6Q ~ABC (3 ~ DEF ~Q 

• • • ' I 

~--H <~ -
~QlJICfil Q~U'§ ; QIQGI '<121Q ~YI BC (3 EF , BR Q86Q '<IQ0 6~']Yllg~Q <t>11~ Q£ A (3 

D t6 Q86Q ~Q~9 I AP . (3 DQ fleJl~6Yl ~ABC (3 ~DEF ~QQ QQ91 I APDQ 

'<IQ <'.'.JIQ96~§1 622 AP = DQ 

H H 
Qg 4.4 6Q AS (3 BR 2Q QYl!GlQ QQQ6Q~I Yl~6Q ABCD (3 PQRS 

QIY11GlQGi'6~§1 ~Q ~Q~9 I 

AK (3 SL fleJl~6¢1 ,_ ABCD (3 PQRS QIYllGlQlil' 6~§l~QQ Q~91 I 

AK.LS '<JQ ~1Qg6~§1 622 AK=SL 

'<le@ ~Gl162'iii'll6£l, '<JYll~ '<l~~I ~ Yl~6Q ~~bl E>~§'Yll~ Q~I ~~Q '<JY!lgl 
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QXJQ19 ~6Y!, 6!()6Q ~Q 91 6'66'18~<i? 2~~ 91 <(]lfll~Q<i? 61a2Q ~~6'1 <(]Y!lg ~'<l 
'<l9° 6<(]Yl16g '<lQ <(]QQ6Q~I @£l6Q (3 G'l~IQ '<l<i? £ll~6Q ZJ9~6' ~~§, 66'69 6<(]Y116g 

<(]Yll~Q <(]QQ6Q~l~Q Yl~6Q ~9~6' 6~69 

ABCD ~IY!l~QQ 6~§1 '<JQ0 /l PQR 

'<IQ ~Q~6Q@ BR ~86Q (3 91li'IQ 

'<IQ 81.qj6Q ~Q~9 '<JQ0 DK=PL 626Q 

H H 
AP II BR 6W I 

QIQtSl DK (3 PL 'g694Q BR ~g Qtl.; 

A D 1" 
\ [\\ 2\ 

8 K C Q L R 

(Q~ 4.5) 
H H 

. . DK II PL '<JQ0 DK = PL 

, H H , H H 
' · :_. DKPL '<JQ ~IQ96!(l§' I DP · II- KL . ~eJI~ AP II BR 

4.4 -<(]Q<(]YI <(]Q96Q~<i? 6lagf1·1g'1"Q 61a~£l'9 : 

2Q~ <(]QQ6Q~Q 6iS2: 'QQ<(]YI 6~6Q ;' 6<(]Yllg'1"Q 61a2£l'9 <(]YJlg, Q~ 61a2£l'9 

<(]Y!I~ 6~6Q, 6<(]Yll6g <(]9<(]YJ gE)~IQ 91Q§ I 

~Qlli'QtSl '.(J~8 : 8 6'<!.?l. (3 3 6'<!.?l. QlQ '<IQ29 QI~ Q~~ '<JQ0 4 6'<!.?l. 
0

'3 

6 6'<1.?l. Q1Q '<IQ29 QI~ Q~~ ~6~4Q ~IQ~6~§'Q 6~§'8'~ 24 Q.6'<!.?l. 626Q 62 6'<1Yll6~ 
QQ'<!Yl ~2§1 -

........ . _. -
'<l<i?I ~~ ~£]6Q '<l9° '<l<i?I <(]Yll~Q <(]Q96Q~I ~Q Yl~6Q ~9~6' <(]IYll~Q<i? 

61a2~~QQ 61a2£l'9 ~m1g I (Parallelograms on the same base and between the same 
parallels are equal in area.) 

A E 8 F 

• D C 
(i) (Q§' 4.6) (ii) 

Q6'l : ABCD (3 EFCD ~g£1 '<llYJIU)QQ 6~§' '<!QI ~?l DC (3 '<!Yll~Q QQ~GQ~l~Q 
H H ~ 
AF (3 OC Y1~6Q ~QQ9 I 

~IY11~4 : QIYJIU)QQ 6~~ ABCD (3 EFCD Q 6~§'8'~ '<!Yll~ 

H H _ ( ) g~I~ : ·: AD II BC (3 AF 6'<!Yll~\;ii"Q 6fi'QQ ~ mLEAD = mLFBC ~~~8 

~ ~ H H ( ) 
. 6'<!28Q ·: ED II FC '<JQ0 AF 6'<!Yll~~Q 6fi'QQ ~ mLAED = mLBFC ~~~8 
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l\ AED (3 l\ BFC QQ6Q 
4 

{ 

mLEAD = mLFBC 

·: mLAED = mL BFC 

'<IQ
0 

AD= BC («1101~QQ 6~gQ Q8Q1G· QI~) 

:. l\ AED ::: l\ BFC (6Ql-Ql-6QI Q881Q4) ---
:. l\ AE~~Q = l\ BFC Q 6~g8'9 

:. r;aqQIQ 6~§1 ADCF Q 6~gg9c;r '<IQ ~Q g~9Q 6~g8'9~ Q~ Q~ QIQ6Q Q6Ql'Ol 
Q6@, OIQQI 

:\DCF Q ()~§18'9 - l\ BFC Q 6~g8'9 =:' ADCF Q 6~g8'9 - l\ AED Q 6,~g8'9 

~ ABCD ((]101~QQ 6la§'Q 6lag8'9 = EFCD ((]101nJQQ 6~gQ 6lag8'9 ( 'g01~9) 
,\ f ,.• • " J I .I l.J I 

~~~~I~ (l) : '<!QI ~~ Q86Q Q~IQYllg '<]Q0 '<!QI QID'91 Q~~ QJl01nJQQ 6la§'~lgt;q;Q 
6!8§18'Q r;arn~ 1 ('<!QI Qlii'91 Q~~ 62~ 6«J016g '<IQ «Jrn~'~ QQQ6Q~l~Q 0~6Q ~Q~G) 

~~~~I~ - (2) : '<!GI ~~ Q86Q -<IQ: '<!GI QJ01nJQ QJQQ6Q'611~Q 0~6Q ~Q~9 
((]IY!ISGlG· 6!8§' (3 WQ96~§'Q 6!8§'8'Q '<J01g I E A F B 

ABCD r;a1rns6\Q 6!8§' ' (3 EFCD 

WQ96~§' '<!GI ~~ DC Q86Q. '<JQ0 «Jrn<j)Q 

H H ~ 
((]QQ6Q'611~Q EB (3 DC 0~6Q ~Q'619 I 

D X 
EFCD ~IQ96~§' YI~ '<IQ ((]101\j)QG 6!8§' I (~§' 4.7) 

c 

:. ti_Q Q00IQ4 ~£kllQ1 QJl01QQG 6~g ABCD (3 EFCD ((]06~§'8'9 ~~I 

~~~~I~ - (3) 

E)Qlt§l~ t;(jj?fl~ G~§'Q Ei~~Q, 91~1Q ~~Q 6004 (3 ~~IQ~~~ '<]0 E)Q '<JY!I~ I 
q_<Q) ~£~~1<j)6Q Q<aiJrng~ 6kl, 

ABCD ((]IY!l@QQ 6~§'8'Q = EFCD ~IQ96~§'Q 6~§18'Q 

. . ABCD «JIY!l@QG 6~~Q 61H~8'Q = DC X DE 

· = DC x AX (e DE = AX) 

= ~~Q 6~Q4 x Q~91 
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tJ~Q~IQ - (4) 

«!Yllg «!Yllg ~~ '<JQ0 '<!GI «!Yll~Q «JQ~6Q~l~Q Y1~6Q ~QQ9 «llYll~Q~ 6~~~~Q 

6ia~o~ «!Yllg I ( ·: «JIYll~QG 6!8~Q 6!8~(?'~ = ~0 x QQ91) 

tJ~~~IQ - (5) 

6£11~'<1 g~~ (3 6Ql~'<I «llYll~QG 6!8g '<!GI ~0 Q86Q '<JQ0 '<!GI «lYll@Q «JQ~6Q~I ~Q 

Y1~6Q ~Q~9 (~mi~ '<JG QQ91 Q~~) 626Q, ~~~Q 6!8go~. «JIYll@QQ 6~2Q 61a~O~Q 
w;~ GQQI 

BC 'SjQ AD (3 XE QfJ. ~~g GQ I 

, -~ ABC Q 6!8~0~ = ~ BC • AD 

-QQ
0 «JIYll~QG XBCY Q 6!8g0'~ = BC.XE 

P1Vy 
B · E D C 

.,, §~ ~ 11 ·· ~ . :., x_E =AD . . (~~ 4.8) 
. . .. 
. :. D. ABC Q 6!8~(?'~ = ~ BC. XE = ~ . (~IYll~QQ 6!8~ XBCYQ .6!8~0~) 

9:~ : ~~~~I~ (2) ~ ~1~6ii' , '<!GI %0 Qt:l~Q. '<JQ0 -QQI «JY,l@Q «JQt;;;16Qi;§ll~Q 

Yl~bQ ~Q~9 <CllYll~QQ 6!8~ (3 ~IQG'6!8~Q G!a~(J'~ 9JY11'n' I 

6G'SJ. ~~Q~I~ - 5 ~ 81QQI 6£11.£1'<1 g~~ .'<JQ0 6£11£'-Q ~IQG'61a~ '(]Ql . ·~0 ~86Q 

~Q~G' -QQ0 -QQ QQ91 Q~~ 626Q, g~~Q 6!8~(?'~ WQ96la~Q 6~~tr~Q ~6~Q 629 I 

~~:m1~4 - 34 

'<l(i?I ~~ ~£1EiQ '<19° '(]"I '<JYll~ '<JQ9EiQ~l~Q Ylt!EiQ tJ9~G' ~~~~QQ 6~~9 

'<JYll~ I 

(1iiangles on the same base and between the same parallels are equal in al.ta.) 

· ~ : D. ABC (3 D. DBC ~Q '<!QI ~0 BC Q86Q '<19" '<l~I «!Yll~Q «JQ~6Q~I Ab 
H 

(3 BC 0~6Q ~Q~9 I 

gl~l"'l : D. ABC Q 6!8~0~ = D. DBC Q 6!8~(J't;;;i 

tJ~~ : BC Q B (3 C Q5?6Q klell~6Y1 BX (3 CY 

QfJ. ~~g QQI 

~ftlct : XB (3 YC Q~GQ BC 'i:]Q QfJ. 622 

XBCY '(]Q ~IQ9618~ 
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A ABC Q 6~g8'Q = i ( WQ96~g XBCY Q 6~g8'Q) 

'<JQ
0 

A DBC Q 6~g8'Q = i ( WQ96~g XBCY Q 6~g8'Q) 

( '<JGI ~~ Qtl6Q '-QQ0 '<JGI ~Wll~Q QQQ6Q~l~Q Yl<U6Q ~Q~G' 62~) 

: . A ABC Q 6~g8'Q = A DBC Q 6~g8'Q 

~~~f.l'I~ : Qrng Qrng ~~ Qtl6Q '-QQ0 '<JGI QYll~Q QQQ6Q~I ~Q Yl<U6Q ~Q~G' 
~eir~ «Jrng gg91 ~~ g~~~~GQ 6~g8'~ «Jrng 1 

@£1rnQ4 - Js 

Qfll~ 6~~ ~~ ~~ fll~ ~~ Qfllcp' 6~Q, 6Qfll~Q ~~tl fil~I ~.fll~ I 

( Triangles with eqJJal areas and equal bases have _equal c~rre~pon~ing alti~udes) 
. . . ,_ " . . \1 ' j/. ··/ 1:-· . 1,.' 

~Gl : A ABC Q 6~g8'Q = A DEF Q 6~§18'~ . . , 
I I. ,' 

Q@ g~.,~Q Qfllg '<IYllg ~~ Q~~ ~ell~ BC=EF 
A D . 

glf11614: g~~~QQ . gg91 Qf11g1 ~ ~ 
~c;m : A . (3 D Q~a fleJl~6Y1 .I;Jc (3 EF "' . . · -.. 

at..~ I. E 
~g AM (3 DN Q~ ~~g GQ I B M (~ C ) 

~g 4.10 

gf'llQ : AM (3 DN fleJl~6Y1 A ABC (3 A DEF Q gg911 g~~ ~Q6Q BC=EF 

1 
:. A ABC Q 6~g8'~ = 2 BC . AM 

1 
-QQ0 A DEF Q 6~§10~ = 2 EF . DN 

§~ A ABC Q 6~g0~ = A DEF Q 6~g8'~ 

=> 4- BC • AM = 4- EF . DN => AM = DN ( ·: BC = EF) 

~ell~ A ABC (3 Ll DEF Q gg91~Q '<IYllg I ( !JY!I~~) 

~~~fii'l'Y: «106~§'0~ Q~~ ~~~ Y11g~Q gg~1«1rng626Q 6«1Yil'ii'Q'Q ~~Yil'ii' «1Y11~ 
6W4 Q~~ 62QI 

~£1£JIQ4 - 36 

'<JQI '1?1 fil£16Q '<19° b'l~IQ '<I~ £11~6Q ~9iJ6' Qfll~ 6~2£1'~ ~~~ 2~~ ~I~ '<JQl­

Q~l'YQ QQ~6Qgjf~Q f1~6Q ~9iJ6' I 
( If triangles of equal area situated on the same base and the same side of it 

then they lie between same parallels) 
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QG) : QY16~g\J'9 Q~~ ~ ABC (3 ~ PBC ~(l, '<!QI ~?i BC @86Q '<IQ0 OJ21Q '<IQ 

rn.qf 6Q ~Q~O I A P 

H H 
~IY1161'1 : AP II BC B~C x y 

(~g 4.11) 

gY1161 : AX (3 PY fl2Jl~6Y1 ~ABC (3 ~ PBC Q @bi>OI '<JQ0 BC @~(l,Q <;(]ltJIQ~ ~?i I 

:. ~ ABC'.<. Q 6~go9 = ~ BC.AX '<JQ0 ~ PBC Q 6~gm;;i = ~ BC • PY 

§~ ~ ABC (3 ~ PBC ~(l, <;(]Y16~g09 Q~~ 

I I 
:. 2 BC. AX = 2 B~.PY => "AX = PY 

U ~ . ; ... 1
._ ... r ·~ . 

=> ~ II ~ 

H H 
=> AP II BC 

4.5·, 6~§1g"Q «JR~1Q 6~66'~ Q~I~ 

1. g~~ (3 <;(]lfll~QQ 6~g (QI 6<;(]28Q 6~§1 - ~IQ-06~g, . Q£i'6~g" -Q~Q) Ylliril'il'Q 

6~g(r~, 6<;(]Y!li;i!i;.,-Q ~~ ( 6£11~'<] QI~) '<JQ0 Qbi>'(;ll ( 6<;(]2 QIS£_Q Q8Q10 6QJ~Q Q£~ ~~'(;! 

QFl.) Q86Q §~fo Q6Q I 

2. '<l2 6~gY1liril'ii6Q ~?iQ 6QQ~, Qbi>91 (3 6~g09 YI~~ 6fl6Ql~~ ~Q~ '<JQI QI QYlliril 

626Q, ~om~ '<JQI QI QY!liril 62Q I . 

3. ~Q~ g~~ QI QIYll~QQ 6~g '<JQI QYll~Q QQ96Q~l~(l, Yl~ElQ ~Q~9 626@ 

6QY1li;il'i!'Q Qbjl'(;ll QYlli;il '<JQ0 QtJQ1'(;l ~691, 6QY!li;il'i!'Q Qbi>91 Qflli;il · 626Q '<JQ0 E)Q'Y!IE)i;il '<JQ 

~~Q -<JQ rn.qf 6Q ZJ_6Q 6QY116iril -<JQI QYll~Q QQ96Q~I Yl~ElQ ~Q~9 626Q I 

4. 6£119-<J ~~ (3 6£119'<l «JIY11GlQQ6~§' (QI ~l(l.9 6~g) '<JQI ~?i (QI QY!liril ~?i) Q86Q 

~Q~t;\ -<JQ0 '<JQI (QI QYlliril) @bi>91Q~~626@ g~~Q 6~gg9 QIYllGlQQ 6~g (QI 2'.Jl(l.96~§1) 

Q 6~§18'9 ~6~~ 62Q I 

5. '<JQI (QI QYlliril) ~?i '<JQ0 -<JQI (QI QY!liril) Qbi>91 Q~~ QIYllGl~Q 6~§1. WQ96~g. 
QFl.«J (3 QQ6~§'Q 6~§109 «Jrniril I 
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('J~~,~~1 - 4 

('"') - QQIQ 

I. ~~.9 §g ~~Q 0~~ 6Q~~6Q §gx;i (Shaded) g~~Q 6!8§'0'9 ~1Qx;i6!8§'Q 

6~~Q ~CJI? 

~E~C~E~~ 
A (i) B A (ii) B A (iii) B A (Iv) B A (v) B 

(§g 4.12) 

2. Q§' 4.13 6Q ABCD (3 DCEX . ~Q~ Ql01~QQ··. 6!8~, ·AB '= CF; ·B -' (3 · X 

Q£ A (3 E Q 0~~1 6~6Q, 

(i) ~~Q~G g§~~Q 0~~ 6QQ ~~Q 5~ g§ -

(a) ABCD (3 DCEX 6!8~Q Q¥16!8§'8'9 Q~~ I 

(b) ABCD (3 CFEX Gla~~Q · Q0~!8~8'9 Q~~ I 

( c) DCEX (3 EFCB · 6lag~Q ' «10()!8§'8'9 Q~~ I 

(d) DCEX (3 CFEX 6la§'~R· QY16la§'8'9 Q~~ I 

(ii ) §6~19 Q~Yllg~6Q ~Q ~6Q Q0 6<a!ICJg QQ I 

A 

(a) ~ XDC Q 6!8§18'9 = 

(b) ~ XCE Q 6!8§'8'9 = 

(c) ~ BCE Q 6!8~9 = 

(d) ~ CEX Q 6sa§'0'9 = 

.!.. ABCD 6!8§'Q 6!8§'8'9 I D 
2 

+ BCFE 6!8§'Q 6!8§'8'9 I 

+ BCFE 6sa§'Q 6!8§'8'9 I 

~ CEF Q 6sa§'8'9 I 

(e) ABCD Q 6!8§18'9 = 2 X ~ CEF Q 6!8§'0'~ I 

(f) BCEF Q 6!8~~ = 2 x ~ DCX Q 6~§'0'~ 1 · 

BX 

(~g 4.13) 

3. rn.qjll ~6: e H H ~A~. E - D - F 

AF II BG , AB II DC , ~ ~ 
H H H H 
BE II CF (3 AC II 00 B c G 

(a) qg4Q1g q_QGl Gl'Q : (~~ 4.14) 

(i) ABCD 6!8~~ ............... (3 ····•···•···· 6!8~~QQ 6!8~0''1i' i<m1g I 

(ii) ~ ABC 6!8~«12 · · · ·· (3 ·• ·· • · · • · ·· 6!8§'~QQ 6!8~0'~ «lYll~ I 
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(b) ~rn61 QQ 6£1 : 

(i) tJ.. ABC Q 6~gOQ = T (ACGD 6~gQ 6~gOQ) 

(ii) tJ.. ACD Q 6~08'Q = .!.. (BCFE 6~QQ 6~QOQ) 
~ 2 ~ ~ 

(c) E £1Q AD Q 0~Q~ ~'-Q, 606Q g681g 6~g01g~Q 6~gOQ 0~6Q Q0 t.JQ §~fo. QQ I 

(i) tJ.. ABC (3 tJ.. BCF (ii) tJ.. AEB (3 Ql01~QQ ABCD 

(iii ) tJ.. BCF (3 BCFE 6!ag, (iv) tJ.. DFC (3 Ql01~QQ BCFE '-QQ0 

(v) tJ.. ABE (3 tJ.. DCF. 

4. §g 4.15 (i) (3 (ii) 6Q §~o <:J 0cai~rJ.Q 6!agOQ Ql2Q Qrng ? 

-E-----8 ~"" -- ·~ 

(i) (ii) 

(~) - QQIQ 

5. §g 4.16 6Q ABCD '(jQ Qlrn~QQ 6!ag; ex J_ AD' BY J_ ct '-QQ0 

cz 1- B.!.. §8§~0 g§rng~~ 6QQ g§ 6~ ? QIQ61 <ti' I~ 1 

(i) AD.CX = BZ.CZ 

(ii) AD.CX = CY.BY 

(iii) BZ.CZ = AC.BY 

(iv) BC.CX = AB.CZ 
B~~~~~~~~ 

(v) AB.CZ :::: 2AC.BY (§g 4.16) 

6. !!,. ABC6Q BC (3 AC Ql~Q 6QQ4 £leJl~60 16 6Q.~. (3 12 6Q.~. I 

A ~ BC Qt.J6Q t.190 QA.Q 6QQ4 9 6Q:~: I 

7. 

(i) tJ.. ABC Q 6~gOQ ~Q Gi'Q I 

(ii ) B ~ AC Qt.J6Q t.190 QFl.Q 6QQ4 §tUQ QQ I 

ABCD <,(]10J~QQ 6~g6Q AN 1- BC '<IQ0 AM _l_ CD A D 
~----~ 

BC = 25 (:)<,(].~.; · AN = 10 61,(] .~. 

CD = 15 61,(].~. 6Q6Q 

(i) AM 6Q60 6QQ ~Q QQ I 

(ii ) tJ.. ABC Q 6lagOQ ~Q Gi'Q 

(iii ) !!> ADC Q 6lag8'~ ~Q QQ 
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92 4.18 EIQ ABCD '<IQ C(]IYlllj)QQ El~Xi' I 
.=. 

8. 

PQ II AD' XY II AB 

gYil61 QQ Elf]' 

(i) POYB (3 XOQD 6~2~Q QYlEl~gOQ Q~~ I 

(ii) AXYB (3 APQD El~g~Q QY16~§'0Q Q~~ 1
8 
~ ~1c------~ 

(iii) PBCQ (3 XYCD 6~2~Q QY16~§'8'~ Q~~ I (~§' 4.18) 

9. ~ Yll~ ~~fllQ1 §Y,1§~9 QIYll~QQ El~§'~~QQ 6~§18'~ §~Q QQ- f.1121Q, 

(i) ~~91 5 6«1.?i. (3 ~?iQ EIQQY 10 6«1.?i., 

(ii) EIQl.~'<1 Ql~Q EIQQY 18 ?i. (3 Q9Q19 QYlllj)Q Q1£l01~ 9121Q ~Q~I 7 El'<l:?i: I 

(iii) ~?iQ EIQQY 120 EIQ:?i: (3 9121Q Q9Q1~ '<19 E;§l~g Q2~ ~§'~ Qs:t 22 EIQ:?i: I 

10. 92 4.19 EIQ AP J_ BC' CQ J_ AB '<IQ0 XBCY '<19 QIYll~QQ El~g; 

·§Y,1 Q61 Yll~ ~~fllQ1 A ABC (3 XBCY '<llYll~QGi' 6~~0'~ §~a GQ '<IQ0 

11. 

12. 

13. 

14. 

15. 

Q~I~ Elfl, A ABC Q 6~28'~, XBCY . 

QIYll~QQ El~§'Q 6~20~Q ~6~9 I 

(i) BC = 16 El'<l:?i:, AP = 6 6«1:?i: 

(ii) AB = 12 . El«l:?i:, CQ = 8 6«1:?i: I 

t (Q) - QQIQ 
EIQI~ ~fE>iag (3 Elb!I~ Qs:tQ '<!QI ~?i ~96Q (3 9121Q '<IQ 91~6Q ~Q~g ; EIQYll~i;;;"Q 

Elia~~ (C]Y!I~ ; gYilSl ~ 6fl, 6«1Y11Elg '<19 QYll~Q QQ~GQ~l~Q Y1~6Q ~QQg I 

A ABC Q' BC g9Q~ D '<19Q '<IQ Q2 Elf.19QQ BD = I DC I 

'gY1161 Gi'Q Elf.l, A ABD Q 6~§10~ = ~ X A ABC Q El~§'OQ I 

g~·1161 GQ ·6f.l, 6§161~ ~~~Q Yl~Yll g121fil ~Q «1Y16~§'8'Q Q~~ ~~~EIQ Q~~ GEIQ I 

gf1161~6f.l, (C]IY!l~QG El~~Q EIQI~ G~ El~~fil ~6QI~ QY!El~~~ ~~ ~~EIQ 
QQ~ _.QE>QI 

92 4.20 EIQ ABCD '<JG '<llYll~QG 6ia§' I grn61 GQ Elfl, 

(i) ADQP (3 BCQP El~§l~Q Qf16iago~ Q~~ I 

(ii) AAODQ Elia§'O~= * ABCD QIYll~QG Ella§'Q Ella§'O~ I 
~--......... --.-._ 

· ~ · H H 
16. · ABCD '<JG ~1{]~Q0,; '<121Q AB II DC; gY1161 GQ Elfl, (9~ 

(i) A , 
0

\.DC (3 A BDC QY!Ella20~ Q~~ I 

(ii) A ADB (3 A ACB '<1Y16~2tr~ Q~~ I 
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17. A ABC Q E (3 F £leJl~6Yl AB ($ AC Q Yl~Q~ I 

(i) Q~i~6£l , EBCF '<JG ~1{]§Qq I 
(ii ) A ABC Q. 6~09 50 Q.6«1 . ~. 626Q, Q'51i~ 6£l , EBCF ~1{]§QqQ 6~g09 

37 .5 Q.6«1.~ . I 

18. A ABC Q E (3 F £leJl~6Yl AB (3 AC Q Yl~Q~ I CE (3 BF Q 6~QQ~ 0 626Q, 

·ooi~ 6£l, A OBCQ 6~g09 = AEOF Q2~~Q 6~g09 I 
19. Q'511~ 6£l 6Ql~'<I «llY'll~QG ,6~gQ G~~Q «llY'll~QQ 6~g~ QIQ6QI~ QY16~g09 

Q~~ g~~6Q 8QG19 G6Q I 

20. 6!ag09 «l!=l.~1Q Q8£JIQ4 g6QIQ GQ gY11Gl GQ 6£l, 

(i) ~~Q 6QIGIQ ~Q QI~ Yl~Q~ 6£llQ G~eJQI QQ96Q~I ~91Q QI~ Q0 6Q QY'll~Q I 
(ii) ~1{]§~Y1Q ~C(]Y119Q QIWQQ Yl~~ 6fCllQ lii'~l?J.91 C(]Q~6Q~I QY119Q 91W0. C(]W C(]YJIOO I 

21. P, ABCD QIYJl~QG ~gQ '<JG ~~8Q Q2 626Q gYJIGl GQ 6£l, 

A ABP Q 6!ag.09 + A CDP Q 6~~09 = ~ ABCD QIY'll~QQ 6~gQ 6~g09 
22. ~g 4.21 6Q eJ_QI A ABC 6Q AB = AC; . A 

BC Q8QQ P 6QIGIQ '<IQ Qfi.' I ... 
PX l_ AB , PY l_ AC (3 

CQ 1- AB 626Q grnGl GQ 6£l, PX +. PY = CQ B p C 
(~g 4.21) 

23 . AABC «JYlQI~; 0 '<121Q ~~8Q '<IQ Q2 ; OX, OY (3 OZ £JeJ°l~6Yl AQ 

Ql~Yllgl;i g§ Q!=l. ; gY11Gl GQ 6£l, OX + OY + OZ = ~~~Q Qb,'gl I-. 

24. Q<t;ij~ 6£l, 6Ql~'<I Q!=l.Q_Q £!ag09, ~IQ G~~QQ 6QQ4Q ~Gl09Q ~6~G . 1 
25. A ABC Q AD Yl~Yll Q86Q X 6£l 6QIGIQ_ '<JG Q2 626Q gYllGl GQ 6£l, 

A ABX (3 A ACX QY16~g09 Q~~ I 

26. . A ABC Q BC QI~ Q86Q P 6"'71Gl~ '<JG Q~ ; AP Q Yl~Q~ - X 626Q, 

gYllGl GQ 6£l, A XBC Q 6~gg9 = } · ( A ABC Q 6~gg9) I 
· 27. ABCD '<IQ QIYll~QQ 6~~ ; P. (3 Q £leJl~6Y1 AB (3 DC Q Yl~Qfi.' I . ... 

gY1161 QQ 6£l, PBQD 6!a~Q 6~~09 ABCD QIYll~QQ 6!agQ 6~g09Q ~Cll I 

28. gY1161 QQ 6£l 6Ql6JQ ~~~Q Ql~Y11g1;;Q YJqJQ~ ~~~ 6£llQ G~eJQI 6Q~I~~ gQ 

~~~~~ Ql6QI~ QYllg 6~~09 Q~~ ~~~6Q QIY)~ QQ§ I 

29. . ABCD Q2~~Q AC (3 BD G~~Q t:JQQQ~ 0 Q~6Q 6~Q GQ§; AO= CO 

6~6Q, gY1161 QQ 6£l A ABD (3 L\ BCD ~Q QY16~gg9 Q~~I 

30. D, E (3 F fleJl~6Yl A ABC Q (3 Q Yl~ Q~ I Q'51j~ 6fl, (i) FDCE '<1.Gi' «llYll~QG;I 

~~ '<IQ0 (ii ) FDCE QIY!l~QG;I 6!SgQ 6~~09 = +A ABC Q 6~g09 I 
••• 
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