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CLlASS - qth
@t 3n quadvilateral ABCD Ac=AB and AG bisccts La- Show Lhat
Apec = AABD. What can you say about B¢ ond BD?

c
Sol:— 40 Ansc and aAeD , e have
AC=AD [Giiven]
Ache = LDAB A =

AB= AB
AAge = AABD
[By SAs c_on?'rucnc'c]

Therefore BC= BD (cpcr) Ans.

Q}- ABLo 1s a Clluadv;laiemﬁ ‘n wWhich ADZ Bt and LDAB= LCBA

Prove -that
) ARBD = ABAC
m 8p= Ac

m LAep = LBAC
Sol:— 4n +the a\‘vcn .F‘am ABCD IS @ (iuadﬂla}craﬂ N hich
AD =8¢ and (BAB = LCBA

4n AABD anﬂ‘ ABAC, e have A 0
AD = B¢ [-Gu'vcn’]
LoAs = [LCBA »
AB = AB [Common]

AaBD = ABAC [By SAS]

BD= AC [cecT]
and (B0 = L{BAc [CpeT]
Proved
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O3 Ab and B¢ ave equal perpendiculars +o a Line Page No. 03
Seamev\i‘ AR . Show that cD bisects AR.

Sel:— 4n ARoOD and AROC We have 8 c
LAoD = LEot
[vCrh'ca_My appsn"tc andlcs]
ACBO = LDAD [Ea(_p,___qg] /

ond AD = B¢  [Griven]
" ARob 2 ABoC [By AAS cmz'vucmc]
Also Ao,= Bo ECPCﬂ |
Hence, CO bisects AB ¥ A
P'rove_d.

Qﬁ' [ and m ave +no Pamﬂd Dines 'ntersected bz, avnothey
pai¥ 013 POT&UJ Lines p and q Show ~+hat AABC = ACDA

Sel: 4n the au‘ven .{’t'auve, ABCO 1S a Pqta@ﬁclo&mm (n wWhich Ac

L

IS a dl'aaonaj le AB|IDc and Bc [IAQ

YA S
4n AABC and NDCOA tNEhave i N .

A Lpac= LDcA @lﬂ*”afcavg&j :/ /c. .
laca = LOW » 6
Ac= AC [common ]|
APBC = ACOA [BY ASA cana‘rucncﬂ

P—rov&d

Q5 [ine L (s the bisector o]e an an&lc_ A and Bis any point
on 0, pP and BB ave Pcrpcnd;culav ,From B4o —the arMs 016
LA (See {'—1‘3) S how that

) AAPB = ARGE
n Bp = BO oY Bis

eiul‘dn‘shvd ,Fvom the arms of /A

SOl:"’ 4n AAPR and Aﬁ@g, WcC havc

L PAR = /JOAR
[k (s+he biscctor of LA]
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LAPR = LABG [Eacln cla"] Page No. 03
AB= AR [common]
AAPB = AAEB [By AAS conafrucncej
Also BP= Be @y cper
e B s ca’(ufdfsi'avd' _Fvom -the aArms o_f LA
Hence Proved

1§

86 3n the faure, Ac=AE, AB=AD and (BAD = LEAC. Show
that Bc¢= DE.

Solt—  /eno= LeAc [Griven]

=> [eao+ lphe = Lgaco lDAC

EAdd"ﬂa. LDAC 4o both Sldcsj
=D LBAC = LEAC —ci)
Now I'n AARC and AADE, e have A €
AB= AD  [Giyen]
AC = AE EG-n'ven']
=) /[@ac = LDAE [Fromi] B

Anpec = AADE [By SAS Cona‘TUCVlCC]

= B8c=DE [By CPCcT]
Hence Provcd.
\Q} AR s a [ine Seament and P 1s t4s mid- Pou\d D and € ave

points on -the game side 6f A Such Hat ABAD= LABeE
and LEPA = LOPP [See fig] Show -that

D
D ADAP = AEeP
n  AD = BE

Sol :— 4n DOAP and AERP, WC have A = 8

AP = BP E@P 's mid- pot ol ]
[Aine segment AG] By Maneesh Sharma
LRAD = LABE [Given) M-Se
LEee = LDPA
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Page No0 4

ABPA 2 DEPS [Z\SA:I“
2 AD= BE (B8y cPper]

Hence pro ved

88 4n m?:t -hrv'analc ABC,rfahi an cd at C, Mis the rm.‘ol—Pon":ff
O-F h?PO nuse AB. C r's Joied to M and produced +o 4 poi
D c<uch +hat & DM =¢M - Point D is Foined +o point B
Show -that!

) AAMCE ABMD

m LoBC (s a frn'awt analc.
m  ADBC = A ACS 2
M) cm=lag

D A

Sol:— 4n ABMD and A AMC
DM=CM [Given]
BM = AM [ M s the mid- pomt Of AG ]

LomMD = LAMC [v.0:A]

AAMC = ABMD [By SAS]
HC'\CC_ P‘YOVCO(.

W Aclleo [ £D8M and LCAM ave altermafe angle]

b

= [0Bc+ [ACB = [80 [Sum o{ co- nterior analcs]

[oBC+ LAck = |80 LAk = 95 ]

LoBc =90
Hence Provccl-

i) 4n ADBC and AACB, We have
D& - Ac [cpcT]
BC= e [common |
Loac= LA [Each 40]
ADBcE DAch [éy 3sAS] Psoved
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Hence, {ﬁAB =CM I:CM: 5_Lco]

Hence vacd,

” Exercise 149 "

OL dnan rsosceles Friangle ABC, With AB= AG Hhe b gector of
L& and LC ntevsect each athey at O, TJoin A 4o O Shew that
Y 0b=0C §
M Ao bisect (a

Sol o AB =ac (Griven) .
= larc = LACB

8 = -LAAceB®
> LABL 3 8

=> lcBo= LBCO [0Band otare bisector
og L6 and L]

=Hog= 0C [Sieles opposu'k_-fo e_clua-l ana)cs are ciual]

ay L LABC = lsaca
Aa,am -1 £y |
/ACO [ 08 and 0C avye bisector o;fl&j

=) /ABO = [and LC fresped""dﬁ

4, AABO avnd AACO, We have
AB = AC [Given]
o8 = oC [Proved abovc]

LAgo = LACO C»]
AARD = DACO [Shs c:mawcmc]

-> alheo = LCAO
=> Ao bisect £A Hence Pﬁrov:d.
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©% 4n AABC, Ap is Hhe PchMGl"qua* bisector

B&C.

Page No. 0g

(see -Ffa.uvc)- Show +that AABC (S an 1Sosceles -hl'ana.(e
n which AB= AcC. A
Solt— 4n BAep and AACD,wWe have

{LHoB = LADC [Each4s)

BO= CD [[AD bigeet 8]

Ap = AD [common] /

" AABD = OALD [SAS] Z
'~ AB= Ac [BycpcT] ) ) <

Hence AARC is an IsoSceles -Mana,!c Proucd-

Q3:— ABC (s an Isosceles triangle 'n which alhtude RE and
CF ave Clscawn o ectual gides Ac and AB ’TcsPcd-r've.lz‘-show

dhat these alhtudes ave equal.
Sol:~ 4Jn A RacC

AR = AC [G\l'vcr;]
= Ila= LC [_AnaJcs opp ‘o cctual
Sides e {ﬂ'qna,lc ave. c:tlua.l]

A

Now, In 'rfahi‘ ‘{*rl‘anglcs arc and CER

[eFc = Lces [eachqs]
LFBC = LECB [Proved above]
Bc = B¢ [Z:ovnmoﬁj

AcEr [ARS]

[cpeT]

~
—

. O BFC
Hence, BE = CF

Q4+ Aeci

At and AR ave eoLuaJ Show that
D) AARE = OAKF
W) Ap = AC
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\Sgl?—*(f)_ﬂn AABE and ACF wWe
BE =cF [Givenl

have

LBAE = LCAF [common]

laen = LCFA [Bach 40)

Se ARBE = LAcF [AAS]

i) Also Ae=Ac  [By cpeT]

Page No. 0%

e ABC is an [Sosceles 'lﬂ'ang/fc- X

05 A&¢ andpBC arve two -(*n'arglcs on —the

+hot LABD = LACD

Sol:—~ 4n 1sosceles ARBC
AB = AC

We have

LABC = LACR — W
[_ﬁnalcs opp 1o equal Sicke2

arve e,ctu

al]

Now, IV') ISosceles A DCQ;NC have

Bp = CD
Lpope= L&C&

<ome base BC. Shew

B

— D

mmorp +o ecLuaJ sieles

are e%ud&j
Addin D oaned Gy we have

LRBC+ LDBC =
=) LABD = A
P'rovcd.

8t:—~ AAsc (& an

BA 1S P-roo(uced 4o O Suth ~+hat A

LBecp i's a w‘au analc.
Sol:—~ A= AC [&l'vc;]
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lso ccelec Avianale 1n which AB=AC sde
D= AR . Show that
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Sol i~ 4n ARABC, WC have

laen = [ARC — m Page No. 08

[Angles opp to € ual Sidles ave
a i eiuzl] 0

AB = AD [Given]
AD = AC  [7AB = Ac]

[AcO = LADC —(V
U\ngles opp- to cclual sides

are alse c‘i““l]
pdding, @ and G
LAC® + LAcO = LABC+LADC ¢ c
=y IBco =4AABC+ LADC — (D

Now n ABcD,we have
Lecp + dpec+ L80c = 180" [Angle sum onpeﬂ-y oiq,-}ﬂ'a%ﬂc:’

Leo + LBCO = 186"
2.3C0 = 1800
LeeD = C‘]oo

Hence [ BcO = Qo° oY A 'Y‘l‘ahi' anaic

T+ ABC s o 'r"ah* analci %Yu‘an&tc n which kA= 90" and
AB = AC Find L& and AC.

0

LA= 9o ,
and AB= AC 3@;"“"]

e Know —that anales opf)osf{-c - \ B
eﬂLch Sides oﬁ an

[Sosce leg -{rian(?lc ore eczud.

Co LB= AC
Since LA = Fo ’H'rrcfo-fc sSum 018 ’remcu'm'n?, +wo ang les =90
,[B-? e = 4s°
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88 Shew +that e Onalcs O.F an €quilateral 4”'""’61’ Page No. 0q

ave 6o° each

Sol:—~ As Ansc is an Ae.clu!'lafcml -(rr'ana!c
So AB= BC = AC A
Now AR= AC
! [Aee = LABC —N)

U‘\nalcsopp-l-o c?qa_@ Sides

ave qlso eciud-ﬂ
Alkso Be= AcC

- & C
= [LBRAC = .(ABC. —(m) E‘amc YCQ_(,DV_U

Now tin AABCL,

Lagc+ LAtB + LBAC = (g [Analc gum propertyT
=D LABc+ LARC+ LARC = 180" [Fromcn 4]
=) 3ILABc = [80°

=2 [ARCc = J—E: o
.- , ‘ . ad
Hence each Ona,lc O‘f an eiUI(dCYOyI ‘(‘TIOY)J/{C 1S 6o

—

Exevcise 1.3

QL sRac and ppac are 4wo [sosceles -(onnd«ff-rs on 4he same
base BC and VerHees A and D are on -the Same side o,ﬁ Be.
4 A0 is extended +o Infergsect @c at P, Show —that

) AABD = BACD %
" aABP = AACP
") AP bisect LA as- -
wel) as LD
V) AP |s -the perpendiculay
bisector o#. 2Yd
B M c

Sel 4n AABD and AACW, wehave
AB = AC  [Gilven ]
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Bp = €O [[Given] Page No.410
AD = AD [common]

. AABD = Apcp  [sss Conaruencé_] proved ——w

m  dn OABPand 0ACP Wc have
AB = Ac [ Given]
L8AP = LcAP [ [BAD= LCAD, by CPCT] —iiiy
AP= AP [ eaviion]
AABP = pAcCP BASCowa'tucnc{]

m)  ARBD = AADC (From 0]
=> [ADR = LADC [cper]
=> |80~ LADB = |80 ~ LADC

LBDP = L coP
AP birsect LQ}

Also .ﬁ’rom etiua;h‘On(l.l')
leap = LcAP

rAP biscdﬂj

) Now RP= CP
and Lepa = LcPa [By cpcr]

But LBPA+ LcpA = 180 [Lincar paiv]

(¢}

Qo 2LBPA = [ 8o
oy L BPA -_-QOO

Since BP=CP, —H')‘*‘ﬁﬂ‘f‘ AP I's Pcnrpend’lquav
bicector Oiﬁ &C.
Hence Proved .
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02 Ao is an alkude of on [Sosceles -(vr'andlc ABC |page No. 14
m Which AR = Ac Show —that

D Ap bicects BC A
) AD bigects LA

Sol1— n4r AAGD and AAcD, ne have
LADR = LAODC [Each 45]
AB = AC Céu'vev;]
AD = AD  [common ] ) o S
AABD = AACD EQH‘S Conavqenccj
Bo = CO [cper]
Hence AD  bisects Be

1§

) Also [eAp = LCAD

Hence AD bisects LA
Hence p-rovca/

©3:— ThHe Sides A and 6C and wedian AM oﬁ ove {r(angc
ABC ave «cspeoh'vd?r eotual to gides Pe avd OR and median

A P

PN o{ APOR Show -that

) ApeM = APON

M DABC = APOR

B ©
M
c N
R

Soli— 4, papM and DPEN
WNe ‘\avt

BM=©~N [ Bc= of]

- 2

A& = P@ EG1;VC;'|__I
AM = PN I:G1|‘vcn__|

AABM = APON [SSS cmawmccj
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> [ABM = LPoN [cpc] it

Proved

D New, in AABC and APER , We have
AR = PO CG'n'veV\j

LABC= [PoR [ Provecl above]
Bz OR  [iven]
LABC = ApoR [sas cona'rucwcé:]
Proved

©4:—~ BE avd CF ave +o ecvm,! alttudes o{, a triangle ABC
U“"‘g R'HsS Conj'ruence dule, prove -that the +r|'ana,£c ABC IS
| SoSceleg .

A
Sol:—+ BE and CF ave qlhdudes oi a AABC
© legc = [cFe = qc
. F E
Now , in Tu‘au ABEB and CFB
Bc= B¢ L&ommoﬂ
BE=CF [oiwer] '

ABEC = AcCFs EB) R-H-S @na?ucncc rule ]
[BCE = LCBF  [CcPeT]
Now, In BABE Lo = /g
AB= AC  [gide OPPOSHC {o equal anaffcs are equd]

Henece , A ABC IS an |sosceles '{Yl'awa,(e
Hence Pfovcd.

05:— Aec /s an 1Sosceles 471'0»«5(: Wwith  AB = Ac.
Draw aAp L BC 4o Shew -thad
Le=Lc
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&L — Draw AP 1 B¢ Page No. 13

dn bABP and AACP. Liehave A

A& = Ac  [Griven]
LAPe = LAPc [ Eachqs]
AB = AP E&:ommwz)

ARBP = Apce [By RHs Cong“fuelﬂ(e yule]

Also [g= Le S
Hence Proved (cper]

F;

Exercise 7.4

Ot Show +hat Y"ZM anafed jrianafc, +Hhe hatpo+cmusc l s

e \on&cs’c side.

g A
Sel:— Arc ica 'rt'ak-f ~h|'cm5&, w‘atd- angled ot B

Now LA+ Le = qo°

= Amgles A and ¢ are cach
less Hthan 9o’

Now /@5 LA B

D AL >BC  —D)
[Sl'o{c oPFoS"{c % ?Yc.«d‘cf analc £S lonau—]

Again [R > LC
. .
Ac >AB  — (i

[side opp to afca}cr av\ajc Is (onau']

Hence ‘r'rom ® and (e cawn qu +hat Ac CH7Po+cvmsc)
15 —the lonacs-{- Siole
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_@_2- =~ 4n —the :f—q‘ yve Side AR and Ac o@ AAB ¢ ave |PageNo. 44
extended 4o peints Pand & Tespechively Also

LPBC < LOCB. Show +that Ac>AB

Sol t— /ABC + Lppc = |80 [Uineay Paiy] ;
D LABc = jg6- [Pac  —us
Sc'm:l_a'rl'a LACB = 180- [BCcp —ip
44 s 8u‘vcw +hat  [pac < Lo
|80~ LocB £ 18c- LPBcC p
=  Lace < LAase [Fromo and w ]

= AR <L AC

or [Ac zh8]

03 :—=  4n +he .]91‘8“6 LB LLA cinel LC< LD. Show +hat Ap <8¢

Sol t —
~—A

[B< LA [Given]

B0 > A0 — A D
[side opp 4o greater
anafc s lona‘fj
Also L2 LD o
Co >Do ——W
A
E-Sam( YCGS"“] -

Adah'nz M o+ () we 3‘1
Bo+Co > Ao+DbO
Re > AD

AD < B¢
Hence P-tchal-
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©4 AB and co ave 'rcspcc}\'velz» +he Smallest and Page No. 15
(onacswl Side o_f Qa CLuadrrl'laic'raﬁ ABCD . Show 'Hwaf D

In>lc ond (B3 LD

Sol (- Jein Ac

Mat k +he an €S as Shown in -p‘a. A
4n ARnac :\
BC> AR [AR I's the shortest side] ™
= [2 >4 —uw \\ g
[‘Anaﬂe opp to [ona,cv Side (s 3*:«*“"] B : ’\c
4n bAOC

CD > AD [co I'she lon&cﬁ side]
L1 >L3  — i |
EAna«lc oPPosfk +o lon?cv Side 1's ?‘rc&ka
Adol;na, th and () we have
[o+14 > l4 +13

In > Lc|

Sfm;(avla b)’ Jofm‘n?- 80, we can prove —tHhat

[Ze > LD

Q§t~ 40 —the :Faure PR>PO . and Ps bigects LOPR. Pvove that

LPsr > {PS® 0

Sol:= PR > po
LPOR >[PRO —)

Dna{cs opp to Ionaef Sicle
1S a'se,dﬁ_]

LOPS > [RPS [ Pg bisecks LoPR] —0) (
6 3
In DPOS, LPos-+ LOPS+ Lpse = |80 )
= [pPso = 180~ (LpPes+ LOPS) i)
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Sl'wu'(af,} 'n APRS, O PSR= (80— (LpPRS + LOPS) Page No. 4¢
EF‘rom ]

=) APSR= |80 - (LPR5+LGPSJ —
Fvom (!')

We know +Hhat LPOS < LPSR

Seo .F*rom tiy anal (l.V). LPsO ¢ ZPSR
=> /PSR > LPS®

Hence P’rovci_

06 — Show —that of oll +the Segments dyawn from a 8A'vcn Po.‘vﬁ
mot on 4 —the PeYPend;c‘uJa'f ['ne S'Cameu:{- I's +he Shortest .

Sol:—~ We have A Line L and 0 isa point mot ow L
o L ¥
We have o pove +hat OP <068, OP £ OR awnd
0P<oOS
9n bOPG o
LpP= Qo°
LO1s an acute cmalc
le Lo <q0°
Lo £ (P P .
P 5 & 8

Hence OP £ 00
(s l'olcoPPos;Jrc +o 87cd’cY angle IS (cw\g,cr]
Su‘m;[ar’\/ , we Can prove tHaat OP 's4he Shoviey than OR, 0S

etc- Hence Provee
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