Excise 14C
Solution 1:

Let us draw a parallelogram ABRCD Where F is the midpoint
Of side DC of parallelogram ARCD

To Prove: s gD is a parallelogram

D F 9
A E B
Proof:
Therefors ABRCD
AR || D2
EC| AD
AR =D0C
1 1
—ABR=_T
2 2
AE=DF
Also AD|| EF

therefore AEFC is a parallelogram.



Solution 2:

GWEN:ABCD is a parallelogram where the diagonal BD bisects

parallelogram ARCD atangle Eand D

TOPROVE: 4 o Isarhombus

Proof: Let us draw a parallelogram ARCD where the diagonal ED bisects the parallelogram at angle BT

Consruction :Let us join AC as a diagonal of the parallelogram

ABCD

Since ABCD is a paraillelogram

Therefora
AR =DC
AD=RC

Diagonal ED bisects angle Poapdihy

S0 00D = £ DOA

Agzain AC also bisects at A and O

Therefore S AOR = SBOC

Thus AR is a rhombus.



Solution 3:

Given ppom Isaparallelogramand g pp-fpo-

‘We have to prove at first that DEEF is a paralielogram.

Proof :From ALADE and ARCF

AE=FC
ATD=EC
LD=/F

AATE = ABCF [SAS]

Thersfore nE—rp

DC=EF [since AE+EF+FC=AC and AE=EF=FC]
Therefare DEEF is a parallelogram.

SoDE| FB

Hence proved

Solution 4:

Let us join PO

Consider the AAOQ and A BOF
LAOQ= ZBOFP [opposite angles]
LO0AQ = ZBPO [alternate angles]
= MNAOQ = A BOP [AAtest]

Hence AQ = BP

Considerthe A QOPand 4 AQB
LAOFE=Z00F [opposite angles]
LOAE= ZAPQ [alternate angles]
= AQOP = MAOE [AAtest]

Hence PQ =AE =CD

Consider the quadrilateral QFCD
DQ=CPand DQ || CP[Since AD = BC and AD ||BC ]
Also QP = DC and AB||QFP||DC



Given ABCD i< a parallelogram

To prowve: AB=2RC

D E L

) B
Proof: ARCD is a parallelogram

SA+ LD =S8+ S0 =1807
From the AAEER we have

:»ZE_A+Z_5+4E:180°

:»44—% +£D+-£E1=180° [taking E1 as new angle]

e Y S P B 18Iifl°+12—fEl

:451:% [Since £4+2D = 1807

Again,
sireilarly,

ZEE=%

NOW

AB=DE+EC
=AD+BC
=2BC  [since AD=BC]

Hence proved

Solution 6:

Given ABCD is a parallelogram. The bisectors of s Apcand s peeny meetat E. The bisectors of LABCEI rid S B meetat F



From the parallelogram ARCT) We have

(]

LADC 4+ 2 BCD =1807 [sum of adjacent angles of a parallelogram]

ZADC ABRCD
= +

2 2
= AEDC+ AECD =307

=agR

In triangle ECD sum of angles _ 120°

= AEDC+ ZECD + LS CED =1807
= SCED =507

Similarly taking triangle BiOE itican be prove that S BEC =000

MNow since

ZBFC= ZCED=50"

Therefore the lines DE and BF are parzli=!

Hence proved



Solution 7:
Gi\.-'en:ABCD is'a parallelogram

AE bizects ZBAD
BF bisects ZABC
CG bisects ZBCD
DH hisecsts ZADC

TO PROVE: LETI is arectangle

A G H
Proof:
ZBAD+ S ARC=180" [adjan:ant angles of a parallelogram are supplamﬁntarjr]

4BM=%ZB$D [AE bisects DEAD |

4&BI=%Z$BC [DH bisect DABC]

ZB AT ABI=E0° [halves of supplementary angles are complementaxy]

ALRT is.a right trigngle because its acute interior angles are complementary

Similarly
S0LC =80"
AN =907

Then 0I5 = 90° because AATD and AT are vertical angles

since 3 angles of quadrilateral 1R Jrare right angles,siis the 4t 56 and 5o 1LETI is a rectangle since its interior angles are all right angles

Hence proved



Solution 8:
Given: A parallelogram 4 -qy inwhich AR BR CPDP

Arethebisectsof /4 <R /(' »~Drespectivelyforming quadrilateralspQRs -
B E

Toprove: pQEg is a rectangle

D C

NA"

Proof:

LZDCE + 2 ARC =180 [co—interior angles of parallelogram are suppl Ementarj,r]
:;%ﬁDCB +%AABC= 90° Alsoin
= 2] S

ACOB A4 24/ COR=180°

From the above equation we get

ZC0B =180°-90°= 90°
ZROP=90° [LCQB = ZROPF verticaily opposite angles |
LORP= ZRSP= /5P0 =90°

Hence PORS is a rectangle



Solution 9:

D P
.

::i_‘.Le:AD 2
AR=2AT =2x

Also AP';sthe bizecicr‘iﬂ

] =

Mow

L2=s4 [alternate angles]
Therefore »4_ «5
MNow

AP=DP==x [sides opposite to equal angles are also equal]



Therefore

AB=CD [opposite sides of parallelogram are equal]
CDh=2x

= DP+PC=2x

= z+PC=2x

=PCl=x

Also, g o

ABRFPC
N = /6=r4 [angfé's opposite to equal sides are equal]
A AT

Therefore 3. /4

Hence gpbisect /5

(i)

Opposite angles are supplementary
Therefore

LI+ 224+ 73424 = 1807

L= 22
= 2/2+2/3=180°
LB:/LJ

= SRR

AAPE
L2+ A BER LG8

= L AFE = 1807- 907 [b}.r angle surm property]
= L APE ="90"

Hence provec



Solution 10:
Points M and 1 @re taken on the diagonal A of a parallelogram ARCD such that AM=CTT-

Prove that EMDN i5 a parallelogram

D £

N "

D

A B
CONSTRUCTION: Join g 4, 1 tomeet 4 ~in .
PROOF: We know that the diagonals of parallelogram bisect each other,
Now, p o .14 ppibisect&ach otherat .

Q=04

AM=CH

= QA-AN=DC-CH
= OM=0N

Thus inaquadrilateral gy mypydiagonal ¢ ., 4 pppare suchthat g —cprand op=oR

Therefore thediagonals A ¢ and P() bisect each other.

Hence EMDHN is a parallelogram



Solution 11:
5] i P

Consider a4 o TP and AECTP

AD=RC [sinu:e ABCD 15 aparallelogratm ]
DC=AE [sinu:e ABCD 1z aparallelogram]
Ll =2 [opposite angles]

Pty ¥ B e LAy B o [EMS]

Therefore APZBP

AP bizects Z4

BEF bisects 25

In AATPER

AP=PE
SAPR=-T1AP+-BCPE

Hence proved



Solution 12:
D

A o] B
ABCD s asquareand AD=D()

Consider & DAQ and &M ABFP
ZDAQ= ZABP=90
DQ = AP
AD=AB
A DAQ = A ABP
- /PAB= ZQDA

Now,
ZPAB+ ZAPB=90
also ZODA+ ZAPB=90" [LPAB= /QDA]

Consider £ AQQ| By ASP

Z QDA+ LAPB+ 240D =180
- 90"+ £A0D= 180"

= /A0D=80"

Hence AP and DQ are perpendicular.



Solution 13:
Given: ARCD isquadrilateral,

ARB=ATH

CE=CD

To prove: (i) AC bisects angle BAD.

(i) AC is perpendicular bisector of BD.

Proof:

A B

In AABC and AADC
AB=AT [given]
CB=CD [given|
AC=AC [common sida]
AABCEZAADC [S55]

Therefore A bisects S BAD

OD=0E
OA=OA[diagonals bisect each other at O]

Thus A is perpendicular bisector of ED

Hence proved



Solution 14:
Given s pomy Isatrapezium, AR || DC and AD=RC

To proveli) ,DAB= ,CBA

(i) ,ADC= ,BCD

(M) OA=0Band OC=0D

T S 14 I o o racnartivalio
Proof (i) Since AT || CE and transversal g cutsthemat » 4 5 respectively.

Therefore, Zﬂ'i‘é.g = 1800
Since AB|| CD and AD || BC
Therefore ARCD is a parallelogram

LA=LC
LB=.0 [sinu:e ABCD 15 aparallelogram ]

Therefore <048 = 2 CRA
SADNC =800

In AABC and ABATD We have

BC=AT [given]
LB=RA& [common]
LA =28 [proved]
MABCT= ARAD [SAS]

o DABC=ARAD
ince

Therefore AC=ED [corresponding parts of congrient tnangles are equal]

. DA=CE
Again
QC=0D [sinu:e diagonals bisect each other at O]

Hence proved



Solution 15:

D G
., o
ol |
.-'n“""-\ " ’ ,'I
|" o H\"'m:/ ."l
e~ ]
a4l __ - ~

Join A to meet BDin Q)
Y| withat + Aine = = r=llelagram bi P ther Thaerefar i
We know that the diagonals of a parallelogram bisect 2ach other. Therefore A and BD bisect each other at O

Therefore

QOBE=0D
Eut
BO=DF

OB-PQ=CD-DP
= O0=0P

Thus in a quadrilateral ApcQ)diagonals 4 and PO suchthat OQ=Cpand s o -Since diagonals A and P bisect each other.

Hence Ap(yis a parallelogram
Solution 16:

ARCD is a parallelogram ,the bisectors of S ADC and
7 ponmeetata point Eand the bisectors of S BCD AND ~ Ape meet at F.

We have to prove that the SOED = 9[]'35'”” SR = 900
Proof :In the parallzelogram ABCD

SADC+ A BCD =180° [sum of adjacent angles ofaparallelogram]

LZADC  LBCD
= + =90
2 2
= LSRN+ LA BCD 4 ACED = 1807
= LOED =807

Similarly taking triangle BCF it can be proved thatZBFC" —ane

Alag LEFC+ LUFG=180° [adjacent angles on aline]
= SOFGF=90°

Nowsince /CFG = ZCED = 90° [it means that the lines DE and BG are parallel |

Hence proved



Solution 17:
A , D

1
Ll

-
-

B C

Toprove : ABCD s asguare,

thatis, toprove that sides of the quadrilateral are equal
and each angle of the quadrilateral is 909,

ABCD s arectangle,

= b =B = 20 = 2D = 90 and diagonals bisect eachother
thatis, MD =BM...(i)

Consider AANMD and AAMB,

MO =BM (fromi(il)

ZAMD = ZAMB = 90° [ given)

AM =AM (common side)

AAMD=AAMB (SAS congrusnce criterion)

= AD = AB(cpote)

Since ABCD is arectangle, AD =BC and AB = CD

Thus, AB =BC=CD =ADand-A = /B = AC = 2D = 90°
= ABCDIs asguare,

Solution 18:
ABCZDIis aparallelogram

= opposite angles of aparallelogram are congruent
= sDAB = £BCD and £ABC = £ADC = 12(r
In ABCD,
Z0AB + £BCD + ZABC+ ZADT = 360
....... (sum of the measures of angles of a quadrilateral )
= LBCD + ZBCD 4+ 120° 4 1207 = 360°
= 2BC0 = 360°F - 2409
= 2o/BCO = 120°
= ~#BCD = 60°
PORS s aparallelogram
= <PQR = £ZPSR = 70°
In ACMS,
LCME ¢ ZCEM 4+ ZMCS = 1800 L (angle sum property )
= x4+ 70+ 60°= 180°
= ¥ = 50"



Solution 19:

ABCDIis arhombus = AD = CD and £A0C = ZABC = 5E°

DCFEis asquare = ED = CD and £#FED = #EDC = #DCF = #CFE = 9CF

= AD=CD=ED

In AA0E,

AD = ED = £DAE = ZAED...(i)

ZDAE + ZAED + £ADE = 18Cr

= 2/DAE + 146° = 18P .. .(Since £ADE = £ZEDC+ £ADC = 9(P + 56° = 146°)
= 2Z0AE = 34°

= ZDAE = 17°

= <DEA = 172,000}

In ABCD,

ZABC+ £ZBCD + £ADC + £DAB = 360°

= 5E° + 56° + 2-/0DAB = 360F (. opposite angles of arhombus are equal)
= 2088 = 2480

= 08B = 1247

We lknow that diagonals of arhombus, bisectits angles.

= /DAC = %= 620

= SEAC = ADAC - #DAE = 627 - 1797 = 45°
Mowi, #FEA = ZFED - Z#DEA
= QP - 172 .. .(fromi) and each angle of a square is 90°)

- 730
We know that diagonals of a square bisectits angles,
= /CED = ggn _ 450
S0, AAEC = ZCED - £ZDEA
= 452 - 17"
= 28"

Hence, ZDAE = 172, ZFEA = 737, ~EAC = 45° and ZAFC = 287,



