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Diagonals of a parallelogram WXYZ intersect each other at point O, If ZXYZ =
then what is the measure of £XWZ and £YZW ?

If HOY )= 5 cm then {WY)= 7
| : " B
&WE"I . I-J‘f ﬂnlﬂa HE  (atorsecst

et 0 , LXYE = 1367,

R(0Y) = S em

1. 135°

FIND | m LWz, m LY2W, ey) x y
SOLUTION:!
\n a r:wm'llr_'quamm, nfrns:’m N.,ﬂ.l.g,; ore t:aﬂﬂ-rutﬂ'\'
LXWE = [ x¥Y& = 315" m LXWZ = |35°
NE"“; ﬁ.:ljm;:.ﬂ"r Mﬂlts ﬂg o me”:'agmh ore
Eut::fr’lr.mu-ﬂ'n.f?'
mALAYE + mYEY = |g
= \go"

1257 + mLlVZW

m~LYEW = IR0 —jzs”

o miYyew = ‘1“5"]

Daﬁuﬂﬂk of a pavallelograna Biseckt gacdh ofuer
Rioy) = L A8 (wv)

2
= =i ik E{thl)
.

Bxa | = ¥ (wy)
10 = 2 (wv)

0 (WY) = VO con
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2. Ina paraliclogram ABCD, If ZA=(3x+ 12}, ZB =(2r - 32)" then find the value
of x and then find the measures of £C and £D.

GIVEN @ /A = (31 1—-.:.)
LB = (2= — 32)
FIND . 2., m/(C , (e +12) (2x-1),

SOLUTION®
&'ﬁ[:lnr.m-i‘ M'sh:i 'r'-{ oo Fm“:!-qjvu.n are
S-uFf-".mtm’i‘afy
wmZA 4+ w23 = \g80
LGRS & " +1) + (2= -—3.1:)' = _f8o"
L+l 4+ 2=-32 = (80
S - 130 = &0
= Sx = |so +20
S« — 200
40
" = 200 - L = &g
S
Howo, m/ A = [3-:_ + 1-1]‘ wal B = [_11 — 3:]"
= [3 (40) + :?_]ﬂ = [1{4—::} - _?,,.'a_]lr
= L'in_u + la_]' = [s0 —32]
= 5" = 4%

In a rﬂfn“'r.'lﬂﬂm , Opposite angles ave cnnﬂruu-’r
mMm/C = mlA = 132° SlmLc = 1320
M wmiD = wmLR = &8° mZD = 4¢°

’ﬂim valve ﬁF Z i 40 and tHee wrcasoves -:-F LC
L 2D ave 132° and 4%°



3. Penmeter of a parullelogram is 150 cm. One of its sides is grester than the other side
by 25 cm. Find the lengths of all sides

Eﬂlﬁ_‘“ . r‘:'rlh"lt.!'t-l ] .-.ll:.-la'a'lni—l
1€ VSO cm F -
One ¢ide Tuu..}n. Moo olbes L\f 1€
FiuD . ilaﬂz'“ﬂj aF all -HJ:..;
SowuTnioN’ % + 18

Let i~ Pa.vnﬂtlﬂﬂmtn AQCD | PiD) =

S Y

One aF— it Sides s 31.:1:“}:- thhens the clher side by
L5 cwn

AB = (w +25) cm

\n a fﬁ\?n“r.’laﬁm-: .
" AR = Lfp =
Ae AD = BC —

n'ro:ni‘: snr:.‘l.'.-.l are r:nnﬂ‘rutﬂjf
(24 29) cm

= 2z em
Now Pevimmeter n',; CJARCD = IS D Can {ﬂ‘-#tn}
AG + BC + CD + AD = |ISo
('::.+1:') +2 +xrzs)tn = Iso
r+2f +% 4+ mi2s tX = lIso
4x 4+ So = |59
G — isg — So©
G = |loo
> = 'liﬂﬁ % = 15
= al
AR = €D = (e 425) wm = (25+25)c~ = Socm
I A Ef. = Wiem = 2Scm
"L

ﬁﬂu ﬂr sides of Hee Imfn.'uh.'mj-rn-
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4 If the o of measares of two adpcent angles of a panliclogram » | : 2, find the
meavares of all angles of the parallclogram

i IJJAr.ﬁd' Mﬂ‘“ #f o
Ff‘“dﬂ vaes £ I 2
D -

L N - ch all m-a’lu A
SOLUTION:
Let [JARCD be #He rnw-ll'-nl
The vahie of memsvves of HJ;M 2 of a
p.-.-..udnﬁ-.r...-. T i3 S
Let Hhe commnen muliple be =
miA =l E. . miilka i

Nod, mZA + miB = lgo° .. (nﬁ..-...r Oungiea of
a fl'-"-u“i-iaj""“ﬁ Ave il.rﬁbh-w-bn’

I 4 2« = g0

3x = Igo

= = Is0

3

= &0

A | == e s €0

mibh = 1a° = 2x¢o0 = l10°

wm L C = mJ/A = éo" j (ﬂprﬂui- ﬂn’lu

m LD — A = laO" "'F#' Pﬂmlld- e
=2 c“jL

s The measuves -f— Hee "3“ “F Hee
pﬁvn.“elw ave ‘ﬂ', 120", 60° and 120"
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8. Dagonals of a paraliclogram imteriect cach other af posnt O. ITAOQ = 5, BO = 12 and
AB = 13 then show that ABCD s a rhombus.

D -

GIVEN - \a Pa.-rtllddau.m ARCD
AO=5 , BO= 2 ,A=13
To ProvE: LIABLD is a. vhowbus
PROOF ( Lros =4a07)
n AAog,
AD=S , BO=12 , AR =1 .(6we) A
Alse,
A0~ + BO“ As®
S i = 1s*
= 25 4+ |44

= 169 —Q)
169 ®

AT = A~ + Bo" (Evem \ % 2)

DAL ¢ a Tialv-‘l'—-lnjiﬁnl +‘l‘im3l¢. : (ﬂmwﬂ -f-

13 B

/L Ao8 = 9o’
AC L 6&P
ﬁmja-‘\—]i .F I:hﬂ.r‘.“gl..zm DOABRBLP ave
|n+:f£:c:.t.'i'~3 eadh other af vight angles
LIABCD is a vhombus

HEV‘\ C.E.; ‘:"T’g utd =
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6. Inthe hgure 5.12, LIPORS and _JABCR P 0
arc two parallelograms. w B
If ZP = 110° then find the measures of C
all angles of CJABCR. g A 2

GIVEN Orges ¥ CJARCR eave Pﬁ.fﬂu“t.tga-rmj
LZP = 110°
FIND ! »enZA |, m/B, mLlC , mLlK

SoOLUTION!
COPARS s a Fam\mgj-fﬂm .. (Given)
“mlR =P = |IO° (Orrngﬂg azF
ln raﬁfﬁlhlﬂjﬁ"ﬂw‘ O ABCR a’qvallﬁtaﬁv@
w B =Lk = lI0° (OFI:vasH: les ‘F

anﬂllnlﬂﬂv@
Also,wl B +msC = 1807 . -(MJM:M' a.nﬂiu of a

o™ +mLC = Igo° pavallelogveam ave
mZC = 180 — 11p° Supplementary)
mZl = 3F0°
Now, ™mLA = mil = F0 ... (C}Frasi*: anslm of
anﬂlh-iaivi-n:)
m~LA = F0° wmlB = lL10°
m/C = F0° miZR =1
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1. In figure 5.22, CJABCD is a parallelo- A D
gram, P and Q are midpoints of side AB

and DC respectively, then prove DIAPCQ
15 a parallelogram. Ly Q

GIVEN . OABLD is n.l:la.vn"dﬂ*m

P & ove mi J‘Pom*i -f- side A‘L&TL <
TO PrROVE ! EIA.Pr.q T rn.-.-n“t_lnj-v—m
PROOF :
Nowo, AB = DC _.L(Oprosih: sides nF aniklan-m)
21_&3 -'-?l—bc- (M“Ihf”‘!‘“ﬂ botta Sides LY %)
AP = C—(0 ... (pl,& ﬂrrt!maiboinh of AL
DC T:-l-fcdwdy
&'iﬁ, AR “ p T aa e (ﬂrrﬂ'&ﬁt Entll.-l -Fn rg-u-'.p..“tLa-—:'
AP N Qe —@ .. (A-P-2& ¥ D -Q-¢)
AP = & ond Arllac ... (Fveum 122)

LAPCA s a Puvmlltlc)ﬂvm [h guad-~i latead
15 a. ?a-rnﬂc.la:vm i a par
ﬂr kg ﬂrfans HAe sida ave ro-.-n“d &

f—dﬂﬁvum‘t]
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-{ Practice set 5.2
2. Using opposite angles test for parallelogram, prove that every rectangle is a parallelogram.
C

GIVEN ' [JABRCD is a veddongle »
, N n 0O
TO Prove : OARCD s o Pavallg\oavm

PROOF : o) =
LA E LC = q0° } | (A-nﬂ|q a{‘ a ‘r:dwa'lc) :
L LB 2 /D = 9o
Rec.{'ama\e.. ARCD s a l;avo-“r-‘oava'lm
g {k quadiletodd (s o Pafa\lc-\oivm

‘G 1hs OP‘JOQ\."’C a\v\a‘ﬁ axe COf\ﬂ-fucht']



3. In figure 3.23, G is the point of concur- ¥

rence of medians of A DEF. Take point
H on ray DG such that D-G-H and

DG = GH, then prove that CIGEHF is a

parallelogram. «

nF .ﬂ.uﬂ: Pe = GH D-G—H

TO PROVE: [JCEHF isa fAfn"llujﬂH

Let wmedian DG intersect side EF af ‘A7
5 AE = AF

Also, & divides DA (A tHhe

Let twme cCovenon h-uH'iF‘:- be =

D= 1 & &k =I% G]
Nows | DE = GH —2=--- (Given) @
Mow, GH = GA + AH i (G——-a_._H)

2 = he + A+ o (From §3%2)

Za — \o =— A

1 bl | = AH @
= AH = &-&--[Fm-.l&:i) @
Iﬁiaﬂunds uf- O¢eHF bisect eadh other




Practice set 5.3

1. Diagonals of a rectangle ABCD intersect at point O. If AC = 8 cm then find the length
of BO and if ZCAD = 35° then find the measure of ZACB.

GIVEN fbiﬂ..auﬂols ::F 'r:c.-\'nv'\a\g_ D ol
ABCD mg‘fd'o_,&c-:%tm) s
L CAD = 35° s .
FIND: Bo, LACB A &
CDS'E-’!L..L.l'l"li'_"ml:
ED:Aczgcﬂ--—(D;njannls aP Te.c:h:l-na\c. arc c.nﬁj‘run-ﬁ')
ﬁtlﬂ-"—"} B0 = IE_ BD -- (D;o.aaﬂals op ﬁci'aha‘t blgg_r_i-
eadn nﬂm:r)
= 1 X4
#,
= 4 cm BO = 4cm

D Opposite sides of a vedongle ave paralle|
. Side AD |l Be ¥ AC is thewr +ransvevsal
LACB = LCAD .- (Avecwnate angles)
LACB = 3s° oo (v £€AD =357)




Practice set 5.3

2. In a rhombus PQRS if PQ = 7.5 then find the length of QR.
If ZQPS = 75° then find the measure of ZPQR and ZSRQ.

R
GiveNd P = -5
. QpPS = AS”
FIND: fpe ZPQR K LSRQ
SOLUTION: P L @
; 3-S5

@ QR = PR - (Sides nf Yhombos  ave C_Oﬁﬂ‘rueﬂt)

R = Fis [-L| ([ ra@ |=7-8)

QR\ = F:5 vunits

N
n
7
L
I

£ QPS .. ( Opposite angles of Rhombuc)
3s]... ( ' LQPs = Fs*)
LPRR + £ QPS = |go° .- ( Adjaq;ﬁ+ mslmaﬁ
o vhombus ave gul;?‘cueuhy)
ZPQR 1 | 35° | = \ea' . (T Z QPs = F£°)

ZPQR — I\g0 — 3Fs”
ZPRR | = IS8T

(X
VA
'
O
|




Practice »ct 5.3

. Diagonals of a square IJKL intersects at point M, Find the measures of ZIMJ, ZJIK

and ZLIK . L K
GIVEN Dicgonals of squave intevied

AT M.

FIND @ /TIMJT LTIk, LLTK

SOLUTION: i J

() Seq LT L Seq Tk .. ( Diagenals of a squove
ave Ptfrﬁnd;-:u'lﬂf ‘o each ::‘H-Er)

. IT™MJT = q0°

@ L3Ik = ! /7L - (Diagonds <f a squove

V2 L :
i< ect opposite leg
i I
= L . q-at (LILL =90 p ﬂ'ﬁjl-i: n«F
F| A Eq,unnrr.)
FITLER = 487

LT1Jk - (Diaﬂor\ds ap A Squove
Liitr;.‘l_ GPFDSH: a-.nﬂk'.s)
= .} A Q0" ... (LI:IE. —qo°, h-nJI.g of

a Squave)
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4. Duagomals of a thombus are 20 cm and 21 cm respectively, then find the side of rhom-
bus and s ponmetcn

D
GIVEN Let CDAZCD be & ~hombus

AC = 2lcm, BD = 20 cm

0
FIND: gide and pevianeter v
ob rhowboug A
SOLUTION: 8
D Lk J{ganﬂajg intertecdt o O
) Bo = A BD - (_Diaﬂﬂﬂa.h ﬂF Rlhombus
l LIEEL+ each octher _)
= 1 x 20
2
= =B

o~

Also, A0 = | ac (ﬁiaﬂ.pﬁa.ls up Rhcmbas
= Lisech each cther )
)
- B
RO — 23 cin —®
- S

o (Dnaﬂmﬂ.lj. of Phombut ave
L ADR = “ID“ FMF“J'D}“—* 4o coch,. oites)

= (3_-_!) + (i_-g . {:F-nm | %2
2 z
= ¥11 5 09 _ _J007 ¥
+ & 4
= E4)
=
A = |‘_.H.__.. — . Y o 14 o
- 2

-



Practice set 5.3 =

?

5. State with reasons whether the following statements are ‘true’ or ‘false’.
(1) Every parallelogram is a rhombus. Falce
(ii) Every rhombus is a rectangle. Felse 5

(111) Every rectangle is a parallelogram. T~ue

(1iv) Every squre is a rectangle. e

(v) Every square is a thombus. Tvue

(vi) Every parallelogram 1s a rectangle. False
Rhombus — All sides should be congroent
Rectongle — AN anglea should be o
P&Ya“duﬂram — Opposite sides pavallel
Sgwmare — Al sides and """j'“ ave eq~ad



- Practice set 5.4 -
1. In OUKL, side 1J || side KL Z1 = 108° ZK = 53° then find the measures of
Z) and ZL.

Given © T7||wL T - 5
LI=10% [LK=53 log®

FiaD: LT &% /|

SOLUTION: e

-

O3 “ KL and TL Is Haeir hans.v:vs-d

LT + LL =180° .. (lntevior Angles)
0§+ ZL =\e0" ... (/%= log], qiven)
L = |80 — jos’
Fd {IESIlE 2%

® 17 ” KL ond Tk  is Heeivr transversal

LK 3| AT =188 ... ( |Atericr hnjl\:.i')
58° + LT =180 . (LK =53, given)
LT = 180 — 53°

LT = 19"
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2. In CJABCD, side BC || side AD, side AB = side DC If ZA = 72°
then find the measures of ZB, and ZD.
Glven - BC | Ap, B

ABZDC, LA= 12
FIND . /B, /LD

CONSTRUCTVON: Dya> B™M L AD
MCN L AD, A-M—nN—D
SoLUTION:

32

A
O BCIIAD and AR s their transversal
LA = LB = g8

(_ Interier hnﬂ"'--:_-:)
L L= 1\BC

b ( LA = -"'1: aum)
L &P

/B = |80 — 3.°
/8 = ok |

I:—r——nn—.

I

|

I

i
N
™

in Ti‘iht mﬂ‘lad th’ﬂ'ﬁﬁJ "
AEaMn B A CND

LBMA 2 /CND ... (fadhongle is907)
H)frni*:nusz BA 2 Hypotenvce CD .. (owen)
Side @M 2 gide CN ... (Distone between
an.-.,'.l.-.'l lines )
ALMA = ALCND ... (Hypetenose Side Test)
A TR 7 i iC Cimet)
LD =

Fz2° b 2 | = 11*13;,.,“)
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Praciler act 5.5

In figure 5.38, points X, Y, Z are the midpoints A
of side AB, side BC and side AC of A ABC /\
respectively. AB = 5 em, AC = 9 cm and : 7

i o N '1." '
BC = 11 cm. Find the length of XY, YZ, XZ. /\/\

GIVEN @ X Y, & arc ﬂ'\iclr-nin"s ﬂ'? B Y {
Side AR BC L AC - AR = Sum ; AC =9 , BC =llem
FuD ! XY, Y&, X2

SOLUTION:
i} Foints X LY owe MEAFﬂiﬂJr.i "F sides &g & BC
Co
Xy = 1 ap CMidFum"r #hl'_'ﬂfau)(‘ VI:"I'.:J
pr
= L% 9 v €T ARG =T, 3i~.r:n\,l
— %-Scm
U‘) Fﬁqn'(_s 7 L aNE. W -El,Fﬂu'lJr.F ﬂF S'.Iclci BC 5.- AL
{G-n.rm-_‘)
YE = 1 BA (demmﬁ" ‘H"rl!ﬂ'-":m')
-~
= 3 %S SO N BA =5am, 31u¢n‘)

= A5 cm

W foints X L Z ave 'mi«len’ri ar sides AR &L AC

G
2 = 1 Bc (H?J.an"l' ’H"-Etr:l-rcm'){ i
r
= L x N - (0 BC =llam, ﬂium)
2

AY =4'5:-|"'l; T2 = 2:Scm , X&E — 5 Sam




Peaciics s 5.5

2. In figwe 539, TTPQRS and _..‘u*IHﬁ.L nn: < i R
rectangles. 1Tf pomt M 1s the mudpomnt of sade PR - =
then prove that, (i) SL = LR, (ii) LN = 7 SQ. et

GIVEN ' OPQrs & [(OMNRL ove o= M
'f:-ﬂ"u-njll:a} M is Hee M;eriﬁi ar-'p'., | Q‘
T1OPRoVE (DS =LA (i) LN = 1| ]

i

ProoF .

(i) £8 = £LL =9¢° - (Mnqles of veckangle

Orers ¥ [JMNRL )
But,

L5% L ave LWESF-:-\J.-ﬁa ongles
on Sides SP LM it RS 6L Hreir bremovers
SP || LM —{Y-- (Cw-r:.!-puﬁ&ma h-.ﬁka TeAt)

Nowa, n APRs,

Mis the midpeint of PR oo (qiven)

A L E o (Fom )

' Poink L is e ""“‘Fﬂ'“’r of RS ®
- { Lonuerse a[imfd‘:vmnl' Hheovem

2k - =LA
’l‘l) Siovmi lar ly in AORPQ,
M s Ho= mhcl?mﬂ.ln— -::li: F-.n'? — @

MNow, in SRS
L. 8 ™ ove m;clfnnﬁ{'.i nF RS S R (f--m-\ -L-l‘!.

L = | 1 X o ¥ EavEm
N L;q (Midpont )




3. In figure 5.40, AABC is an equilateral traingle. A
Points F.D and E are midpoints of side AB, side

BC, side AC respectively. Show that A FED is
an equilateral traingle.

GIVEN ° A ARL 15 on c.q‘;.-.i.’tnl'nnu.ﬂ.

41-1“1{5. " F, O,E ave wdpeinats B
ﬂF— .ﬂrﬂ‘ BC oad AC T:.&.F:thd)r
TO PROVE "

AFED 152 an c.q,u.i’ln.i'-:v-.l +-—1aﬂﬁ|¢-
FROOF ©

Foints F L E ave mi:aninh "F Sides he. A AC
(Given)

3 FBE = |I BC — @ .. (Mldl:m:n'l' Mar:n;)

Foints F & D o~e M\AFQiﬂ"‘I a‘: sides ﬁﬂ LEC
fri
fD = 1 Ac—@... (Midpoit theora)’ T
r N

foints D L B ove mi;an'.rﬂ-: aF sidec E.r_ & Ac

(-E"I'U'E.ﬂ')
= —_— idpoi v
DE - A% Q@ .- (H ‘*P nt theo :n-:)
Bt At = Bc = Ac — @ ... (aArsc isan
cquilaterad tiongld)
FE = Fp = D& 2= (From 1,2,1 &4)

AFED 1& on Eq_;uln:-ftrqﬁ %nnzic-




