Tender Heart High School, Sector 33B, Chd.

Class 9, Mathematics Date : 29.7.2024
Teacher : Ms. Reena

. Chapter -9
m.&~boinf and_, Egu_aﬁ Infey'cg}pfs meorems

Theorem 1 @l‘d— Point Theorem)

The -Ql'ne se@’nenf d‘oining the m/ol— ﬁo/nﬁs oz an

two sides of a 4r| lo ¢ '3 §
Sideand <pusd to thatt shit e pe O

Given:- A AABc in which
D and € are the. mid.- points £ F

of AR anol Ac res/oecfivej&/.
To prove :— DE || Bc and B / v

J)&z_?I:Bc C

Construction :- Through C, draw CF/IBA, meeﬁ'rzgy
DE produced at F.
Proof:~ In AAeD ang ACEF, we have
('?') AE = ce (Given € is the mid-point mgﬂg)
U LRED = £CEF (Vert. obp. 1)
() <EAD= LECF Alt. int. Z’s are e,zaaﬁ,.
<as BAIlcF and AC 1s the

transverval.
. DBED 2 NCEF [AA s -axiom]
= DPEFER apd ADACF . [eibiadd -l {1
iNL AD =BD [Given, Dis mid ~point of AR}2)
=  BD=cCF [From ¢1) and ()]

Sinte BD=CF agnd BD || cF [ba cOngi‘._]
s» DBCF is a /:amUeloaram
= DE | Bc and DF=BC

= e ||Be  and pE =_?L_ZDF=J9:BC

Hence., DE Il BC ard pe -1 ge
B
—-—Paaei——
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jLeoren\ 2 CConVerSe oﬂ ml’d«-Poinf mzoremj
A si’raigﬂ dine. drawn fhrouj/n the mid -point

of one side of a triangle parallel 4o the other
Side., bisects the third “side. A

Given :-A DABRC in wWhich D /A\

is the mid -point of BB and c

DE || BC meets AC at é. b f— T
To prove :-AE =Ec f \f
Construction :-raw CFJIBA, B g =

meefs'nj DE produced at F.

Proof:- BcFD isa }:amﬂeloamm DE |IBLGiven)
= CF =8D CF || BD Const.)

CE = 6% [‘—_-’ BD = 4AD @/‘Véngj
In DAED and ACEF, we haye
AD = CF [_-_Prowea/ a}povej
ZAED =L CEF [vert. obp. Z:<]
LERD ZL ECF E).@fernaﬁe interior 2's]
DAED v NCEF (AP s - axion]
= P& = CE (cbct]

Hence , € is the mid -point of Ac

Intercepts :—
If a line L intersects +wo Sércu'g}ﬂf bines ‘m’ and
'n’ (in the same Plane ) at points fﬂ/

A and B rasbec{-iveﬂef , then e > m
the -o_ine. Seﬁmeni' AB |s caﬂed,
the lnferc_e,éf on L made ba the

Lines ‘m” and ‘n: n
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Theorem 3 (Tnte t Arem
T el Cinteretd Beorem) | rtercepte an Yree

or more /:am,Ue,Q .Q('ne.s ) then an oﬂe.r* dine p
cuff!‘ng them will afse make eg%aﬂ mgerceﬁ e,

Given :- Three lines 2, mn o g/
Suc)’t fha{,‘ i“m”n. f
A transversel PA cuts them _B € _>m
ot )Do,'nfg AB,C re,:}recﬁ(/eﬂ(‘y c/ g /\F "

> Zn
such that AR =8c and an / / \
other Line Rs cuts them & S

at point »,E,F res}:eci'ive%n

To Prore :- DE = EF | 1Pe
Construetion - 'mrobtj}' £, draw a Line Seﬁme”f 2 ’

meeting L and n at ¢ and H ’reS}’ef—‘L"Veﬂﬁ"
Proofs- pseq is a bavallelogram  [AG 1|8 Given)
, BA |l €4 (Const.)
=2 GE = pp —-—U)@p,g. sides 6f a ||gm are ezuaﬁj
Also, Boue is o }:amﬁﬁeﬂo(]ram [Bé IcH (Given)
CBIllHE (Const.)
Sides of a Nam are eftmﬁj

\> /4 N

D Bc=eH . ~('“')E°)’45-

NDW/ 'ﬁ)’om ) and Gi>

GE = G_H Eo' F)BZ Bc I.Veh.
In BGED and AHEER , we fave (3 )j
CGE =M ’
LGED = LHEF [Vevrt. opp. Lis |

~RGE = JEQE ALt int. 2's are egual |
&" Llln and GH /‘Safran_wenm.ﬂ

AGED AHEF E}HS axz‘omj

Ll ek CCle:C.i*.J
' -—Paae,s—-
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Examﬁﬁe 1:= Prove that the Fi

th 0 . ; Yure. obtained. bﬁ d’o/m‘y
m. = ] 1o £ ' > ; :
4 it dcent sides o o guntiloiont

Given:-P,Q,R, s are the mid —/Do:‘nfs of the sides
HB/ Bc,c D and DA resﬁecfiveﬂa D
of guad. ABCD

To Prove :- PARS s a}xzm//eﬁ?fmm

Construction : Join BD S

Proof:- Tn DABD,
Ps|IBD and PS=LBD ——-(> A

In D BcD, @éf mmL—}»othé/:eorenﬂ

ARIBD and AR = L B> i)

Now, from i) and i , we get

Ps [laR and Ps=aPp

= PARS is a ﬁara/[doﬁmm;
Exambﬁe Ri= Dt and £ are m:‘o(—/Do/ﬂ’-"S of the S/'a/e.:
Bc,cA and AB resjaecffveﬁ of an egulﬁa{emﬁ z‘n'a/y/e.
ABC . Show that DDEF s olep an eﬁuijaz‘emﬁ ﬁj‘a/yé.

Soﬂwfio)’)." 95 F ano(E are. rm'd- /Doinf_c A
of AB and CA res/nec{il/ejé{ of DABE.

Fe =1 Bc @ mid —ﬁoinffﬁeare@F E
Simidarly, FD =L Ac

ard. DE = ~ AR B £ ol
Given , DABC s egu;‘lm‘em[ -éru‘anfée.

« AB =Bc =CAhH

= £+AB=L8c =Ly
= Dg.=Fe = fp

Hence,/ DMDEF s aﬁ:a. an egu:‘lafemﬁ én‘ang/a/!,
— Pa@e b —
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ms.ﬁéeﬂq
M In the 3I‘V€n f/'aure,, ABLD js a
baralle loaram and €,F are' the mid -points of
the. sides AB, ¢ respectively . Show that the

line. segments AF and €c trisect the
cuagonaﬂ AD. D

Solution:~ As ABCD is & parallelogran | .
AB|| D P
= Re |lFc . a

A ) A
Alss pg=1c E/,'b sides of a llgm are epuol |
= LAs=12c

=  RE=Fc [V E is mid-point of AB and F
is mid —point of ¢

Thus , in the uodridateral A B .
pe = FC and AE | Fc

= Aecr is a parallelogram = AF Jjéc

In ADac , PFllac [ AF €c proved above ]
and F is mid- ﬁoinf of cD

* Pis mid- }ﬂoinll of YAl [L& conyerse of m/‘a’-
5 P =PA ———ql, [Pt theorem

In NABP, €Q|IAP C EC || AF, From above. ]
and € s the )ru‘d—}?oinf of AR

v 8 is the mid- point of BP b&l converse. of
= BQ = PQ

C

— (i) m:‘d—/Dofo' theorem
From (b and (i), we 9ot 2P = P4 = BQ
= 'U\,e, -Qine, Se(?men S AF and, EC -ér['Secf the
dxagonaﬁ RD.
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Exercicse 9
Solutiond:- Given EBEDE are the A
mio(-}aoinfs 0f the sides AB,

B¢ and ¢A res}aec{-ive,%/,

Bd using mfd-}?oinlL Theofem
l'e. The Line seCC]Yhenf d’ofm‘rg B i i c
the ml'd*boinfs of two sides oﬂaériar%/e, /s
parcllel to ard hall of the +third <rde.
(i) e AB and DE=L PR

Qiven AB =62cm =) DE z éx&zz 3.4 Chy
(') DF|lAc and DF=Lhc
Given DF = 3.8 = Ac

F‘.

= 3.8X2 =7.8
() CGiven perimeter of AARc = 21cm
=) AB+ BCc+ AC = 21icm
=) 62+BC+F6 =2'm = BC = 2(1—13.8
=) BC =fZcm
Now, €F |l B¢ and €F = L(72)= 3.8

R
Sodution [2. Given ABCD is a D : ¢
yrhombus and P, 4,R,S are

the m:‘o[—boinl{‘! 0f the sides
AB, BC.,CD and DA res}aec‘f/'ve‘é/, A p B

We need to show that PARs /s o recf&rg&_,
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Lef LL}\e_ d,.‘a,jonaﬂ,s Ac anﬂ[ AD 0/7 the rhombus
ABCD Intersect at 0.

In AF)BC} Panclﬁl are /:/w_ m:‘_d—}:oinfs af &'/'de_
AR and Bc r‘e,:/:e_cfil/el(y,

o By mid - point theorem,

Pa |l Ac and Pa =L Ac

i
Simidardy, SR /| Ac and SR=L AC
= Pa |l sR and pPQ =<Kk
Thus, in guadrilaterad PQRs, PQIISR and
PQ =sR = PQRs is a bam//elofram.
In D ABD , Pand s are mid-points of AB
‘and AD respectively., .. pPs I BD
Thus, € P|]oF and PFJl€o
o OEPF s a #amﬁjeéogram

But < €oF = 9p° diagonals of o rhombus
| : /'n?er_cecf at rfg/'nf‘ angﬂeJ

ﬂﬁs&, n a /Jardﬂﬂeﬂojmm opbosite anyﬂe.: are egmﬂ
. L EPF = Zeof = 9y

Thus, PARS is a ,bamﬂﬂejoé?ram in which one a/y/e_
le. 2P =9
 Therebore, PARS is a reafary[é.
Solution 9

hD,draw aline paroll. YA
]-ero;fgl to meet AC at /bq ;

In NAGD ,E s the m:’d'-}winf of

side. AD and DG ) BF a

ie. DPGIEF ‘

5 by converse. of mid- point theorem, F is the
mid point of AG je. AF=FG --—-Cio

page /
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In DBCF, D is mid- point of side Bc and 3¢ 11 BF,
therefore. , by converse of mid-point theorem,

G is mid- point of CEr. e, G 2GE e e g,
From @> and «1) , we et

HiE =R e e, 2k e e Loat il i)
Now, Ac = AF+FG+ Ge.

AF+ AF+AF @:iybg Grry]
3AF

= Ag = L Ac

I

Selution 1) D " s
Given ABCD is a recfarﬁé_
ard e, R,s are mid-}oo:‘nf_c s " &
of the sides AB, B¢, cDand
DA res}oecfiuefa/. A’ " B
We need to prove that PQRs s a r/zombu_c,

In D ABC, Pandg are mid-points of the S /des
AB and Bc respectively, theredore bY mid-pomt

the
M Palpe and PA=Lge

Sl'mf,ﬁquat} SRl de ard sR= L pe

=  PE||sR and PQ =sp

Thus, in guadridateral PaRs , PQIISR and Pé)=SsR
> PARS is a /oamﬂéelojram,

Tn BABD , Pards are wmid-points of the side,

AB and AD re_r}aecéiveﬂag/
e PSH BD ard s = égl

But Ac = BD [’ob onals of a ye.tangd,
S P& = Ps arf egual . 4 j
Thus , PARS is e rhombus,
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