Quadrilateral

- ir properties
1. Types of Quadrilateral and their prop

ite sides of a quadrilatery;
- If opposite St taqg "
11 Parallelogral‘i]‘llellogifn_ Its opposite 513;35 aé? also eﬁuaj I-?ln]@ &E
cadleF1 a Pafznals bisect each other. In the a jacent ﬁgure Aﬂznm
and 1tsld;airam where ABIIDCand ADI| BC, Hence Ul';
a parallelo
1.1.1. AB=CDand AD=BC

1.12. AO=0C and BO=0D o
113. LA+4D=180° LB+ 4LC=1 .

B .
1.1.4. AAOB = ACOD and AAOD = ACO A
1.1.5. AABC = ACDA

1.1.6.

)

s

area of AAOB, ABOC, ACOD and AAOD are equal,

1.2. Rectangle gram is called a rectan le p
B if its all angles are 90°. Hence eve
parallelogram but eve

ry rectangle ig 4 (
ry parallelogram is not 4
rectangle. .
If diagonals of a parallelogram are equal (ie. AC =
BD) then itis a rectangle,
D

: A parallelo

1.3. Rhombus : 1¢ all the sides

of a Parallelogram are
equal it is a rhombus. Diagonals of 5 rhombuys
bisect each other at right a

i
ngle. i.e. A'«
(@) A0O=0cC and OB = OpD y ¥
(b) LAOB= /BOC £COD = £DO4 - 90°

14. Square : 1f o the sides of 4
, and all its angl

€ are 9(°
sides of 3 recta

B

parallelogram are equal
then it j

'S @ square, or jf 4]
gle are equal the

n nitis a Square, or jt
all the angles of 5 thombus are 90°

thenitis 5 Square,
EVery square is 5 thombys b
isnot a Square,

ut every thombuys
Trapezium I two sides of 4
are paralje] and

o
-~

1.5

)

quadrilateral

C
1 sides are non
> called 5 trapeziyum,_ Ina
trapezium tyq altitudes DM ang ¢f (see
figure) are equal,
1 1_6. - - = -

L N8

B o
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roperties of a trapezium :
nt
nalsof a trapeziumintersect each other inthe
ABCD, where AB| |
P‘gzlum b, DB ‘%‘
_ the figure
_planat® AB 11 DC
© ,CcAB=£ACD=0
4 LDBA=LBDC=a
a

= e bt grwreil
SR el o e

AR T A VA E

cigeded e |

] z

Sameratjg, Thus

AOCD ~BOAB = 54 ="5g

- onal of a quadrilateral intersect each o
22 I h at least on opposite pair of the quadri]
ce it is a trapezium

ther in the same ratio,
ateral are parajle] and

hen

o . This statement is converse of above Statement, If the tio i
F\plaﬂﬂ 1:1,itisa parallelogram sl

Jfaline isdrawn parallel to parallel sides of a trapezium, itintersects

5 8 the non parallel sides in same ratio. Thusin a trapezium ABCD with

AB |1cD, if EFis drawn parallel to AB and cp then Q;% = CF
FB

Bl AO _AE _OE
AMOE ~AACD = 5 =ED=TCD
O CF OF
AACF~AOCF = CA=CB~'AB
dividing (i) by (ii)
AE ocC _CF
Ac =ED °" OA~TFB
AE_EB (It can also be proved by Thale's Theorem)
o ED~=CF : y
| 4 Area of trapezium ABCD = +(AB+DC)x DL . 5
| Where DL is the distance between parallel lines
AB and CD

L B
3. Important properties of a rhombus : A

Suppose ABCD is a rhombus whose diagonals AC and BD intersect at
O, then

31. AO=0C and BO = OD

32. LAOB = £LBOC = £COD = £DOA = 90°

33. diagonal AC j is bisector of £A and LC
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3.4, diagor‘al BD is bisector of 2B and 4D

3.5. AOAB w AOCB = AOCD = 80AD

(It must be noted that in a parallelogram .
ABCD when AB = BC, diagonal AC doesnot

bisect 2A and £C and hence AOAB and AOCBH are ng,
ar (AOCB) — ar (AOCD) = ar (AOAD) %h&n\*
ual when ABCD is a para“elogr .

3.6. ar (AOAB) =

(These areas are also eq ; i | =
g ¥ x S
3.7. - Area of rhombus ABCD =72 % = 2 dldz
(where d,=BD and d,= Ac ate g
g
'—"_'d]d2=--8;dld2 D‘hjl‘

1
. Areaof AOAB= 42 |
s of sides of a rhombus = Sum of e

3.8. Sum of square =
diagonals. _ " = Iy
. A+ BCY4 CDP+ DA?= AC"+BD Ene e exany,
e. i
4. S important propertics about Areas of a parallelogran, !
1 Someoe .
4.1. Parallelograms on the same base and betv]\;een :rhe same S
lines are equal in area. - C b f
In the adjacent figure /; and [, are two &
parallel lines. AB is a base taken on [
line I, . Points M, C, N, Dlieonline 4 B , i
! suci; that ABCD and ABMN are parallelogram.
1
Thus we have, area (OABCD) = area (OABMN) as their basew
height are same.
4.2. The area of a triangle is half the area of parallelogram having the
same base and between the same P N
parallel lines. 'II‘ (
In the figure AAPB and parallelogram 5
ABCD have same base and same ! i
parallel lines AB and CD (or CP). Thus A B
Area of AABP = % X area of parallelogram ABCD.
4.3. If a parallelogram is formed by joining D N ¢
midpoints of sides of a given parallelogram
: ; P g
then its area is half the area of the original p M
parallelogram.
In the adjacent figure L, M, N, P are 4 g B |
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B Quadrilateral

ctively mid points of sides AB, BC, cp 8 227
r DA
rea Of paranelogram ST :1'7.' (Area of parajiq) -
A elogra
square and a rectangle have equal " gram ABCD)
fa reater than area of the rect er then area
447 are & angle. F of the
"0 givers PeIoW Of example, in the
fig" & s
c
4 5 :
gcDis @ rectangle whose unequal sides are 6 ¢ sk

meter of rectangle ABCD=2(6+4)=20 —

peri AT
PerimeterofsquareA B‘C'D* =4 %5 =20 cm
Area of rectangle ABCD =6 x 4 =24 cm?
Ared of square ABCD =5 x 5 =25 cm?

f rectangle. I .
arly ared of square > areao alailicon it
cle yles of the same peruneter. ed for other

rectansd
5 Ifa square and a rectangle have equal area then perimeter of s quare
4> 5 less than penmeter of rectangles
I
joining midpoints of opposite D R "

ines
4.6. Lin€ % & parallelogram divide the

sides € /

Parallelogram in four equal Areas. R

In the figure B Q, R, S are respectively / 0 Q
midpoint of sides AB, BC, CD and DA of 4

a parallelogram ABCD. Thus we have P B

ot (APOS) = ar (QPBQO) = ar (JOQCR) = ar (QORDS)

Types of quadrilateral formed by joining midpoints of a given

quad rilateral.
5.1. When midpoints ofsidesofa quadrilateral taken in order arejoined,

a parallelogram is formed. For different types of quadrilateral, the
shape of resultant quadrilateral will be as follows.

Quadrilateral formed by joining midpoints of

Original

quadrilateral sides
Parallelogram Parallelogram
Rectangle Rhombus
Rhombus Rectangle
Square Square
Trapezium Parallelogram

Scanned by CamScanner



am. E and £ are

I
am(:}e;ﬁjses AB and CD. If

5.2. Suppose ABCDisap :
d EC respectively

. : ints
respectively midpoi"® o

BD intersect diagc’“"z‘l AF
at P and Q then _ | EC
(i) DP=PQ=QB () AF'
(iii) AADF = ACBE

with AB || DCand E

6. 1f ABCD is a trapezit™

and F are r:er?-}:?ed"°"'5'l
then,

1. Ifangl .

angles of the quadril
. Let angles be 3%, 5x,
quadrilateral is 360°

9x and 13x

Solution
Sum of angles of a

3x + 5x + 9x + 13x = 360°

' or 30x =360° on x= o0~ =12°
Hence angles are 3x =3 x 12° = 36°
5x=5x12°=60°

9x =9 x 12° = 108°

and 13xr=13x12°=156°

b

2. One of the angle of a parallelogram is % of its adjacent an le. B
measure of both angles. & Fmdﬂ&

Solution : Let ZA and /Bbe adjacent angles of 3

parallelo
According to question 24 = % /B gram ABCD,
" Sum of adjacent an o i
gles of a parallelopram ; S
LA+ LB =180° gram is 180
ok %LB'I'Z.B: 1800
9 tromh
OF §4B=1g0° (£rom ()

0% LBw -5-3‘-%_8@ -
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:_.f.’j.:_’:' . : ! LimRe ml o

e gpan and BD of a parallelogram intersects at O. If
M g°and £COD=75°, then evaluate the following,

0%
”' 0‘0' i ,BpC (i) LACB (iv) £DBC (v) LADC
.. AFD tion ABCD is a parallelogram with 2COD = 75°,

L ues
ﬁ) .t Pe[; 9 40° and Z_OAB 20°
J’"‘m o gp =180~ (LOAB + LAOB) = 180° - (20° + 75°)
{i' . )AB - 20 11‘ld LCOD LAOB 757 vertlcally OPPOSItE ang]e)
L0700 -95° =85

g (alternate angle) D

(alternate angle)

CB=
LA ABC = 180° (adjacent angle)
A

DBC 1800
_/DAB=180°~- - 60° = 120° (adjacent angle)

eofa rhombusis5cmand lengthof oneofits diagonal

of each sid
of other dia onal.
gth & D

find the len,

is
LetABCD is a thombus with

- Jution ¢
» AB.—:BC=CD=DA—'5C1“
@)

sl AC=8cm
: OC_IAC 4 cm

Now, OD = JCD?—0C? =15%~ 4* (- AOCD is right angle)
_ J25-16

=9 =3
. BD=2-0D = =2 % 3=6Ccm

A B

BlICD. If AB =10 cm, CD =7 cm and

. ABCD is a trapezium with A
2 then find the height of trapezium.

area of trapezium = 102 cm®,

Solution : ar (trapezium ABCD) D «— 7em —* C
= %- (10 + 7) x x, where x is its height f
%—xl?xx =102, (given) i
A " B ,

b g AOEXD s
=7 =12 cm = height e 10em — i
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6. In the given ﬁgu_re ABCD isa parallelogram’ AE

= iD i
If AB = 16 cm, AE =8 cmand CF=10cm the“ﬁnd theclahd .
Solution : Since, ABCDisa parallelogram ) e"&ﬂl ; *‘qﬂ

AB=CD or, CD=16cm . )
Now, ar (JQABCD) = (CD) x (AE) E
~ 16 x 8 cm? D
= 128 cm?
Again, ar (JABCD) = (AD) x (CF)
=(AD) x 10 cm

from (i) and (ii) AD x 10 =128

128 _
AD = 10 =128 cm

i

7. In the adjacent figure P is a point inside the

A

parallelogram ABCD. Prove that " s

(i) ar (APB) + ar (PCD) = 3 ar (ABCD) D A‘

(ii) ar (APD) + ar (PBC) = ar (APB) + ar (PCD) L — C
Solution : Given that ABCDisa parallelogram and Pf'Open”.

P is a point inside it.

Draw : EFIIABand GHI|AD
@ - EFllABand AEIIBF (- ADIIBC) D/

AEFBisa parallelogram

Now, ar (AAPB) = 1 (4B) x (height) = 3 ar (QAEFB)

(. arOAEFB - AB) x he
(Here base and height of DAEFR and AAPB are sam
Agai =1
gain ar (ADPC) = 3 (DC) x (height)

ight)
e)

1
=7 ar (ODEFC)
adding (i) and (jj)
ar (AAPB) + ar (Appcy _ 1
(ADPC) = 2 lar (QAEFB) + ar (ODEFC))
= L
= 2 ar (DABCD); Proved

(ii) -.- GHHADandAGIIDH (- ABIIDC)

AGHD is a parallelc)gram
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NG ; TR . =T
=72 QAGHD)

i
aﬂd ar (ABPC) g (BC) x (height) i (iii)

= % (@BGHC)
adding (iii) and (iv)
1
ar (AAPD) + ar (ABPC) = 1 far (DAGHD) )

_1 ar @BGHCy)
=2 ar QABCD)

from (i) ar (AAPD) + ar (ABPC) = ar
CD);

- sven figure ABCD i . Pro
¢ In the given figu 1S a trapezium with gy, DCang ved

rove th'c'lt AD = BC
i) LA=LB (i) £C=4sD e e
(i) AABC = ABAD

(iv) diagonal AC = diagonal BD A

golution Given that ABCD is a trapezium with ABII DC ang D
=B
poduce : AB to E and draw CE|l AD C

B

A B

(@) ABIDC (given) :
and CEIIAD (by construction)

Hence, AECD is a parallelogram b

. AD=CE

o, BC=CE (.- BC = AD given)

» wWLCBE=ZCEB o (1)

Now, LA + £CEB = 180° D

o, LA=180°- CEB

o, LA=180°- £LCBE ' (. from (i) £CBE = £CEB)
or, LA=/LABC (linear pair of angles)

o, LZA=/B _ ... (ii)

(i) . AB || DC and AD is a transverse line

LA+ 2D = 180° ... (iii)

" 4B |l DC and BC is a transverse line

: ... (iv)
o B SO 180°
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Hence, LA + LD =B+ £C
or, LC=4D (. LA= LB)
(iii) In AABC and ABAD

AB = AB (common)

AD = BC (given)

and 2A = £B (already
5. AABC = ABAD
' AC =BD

proved)

From S-A-
(iv) *.- AABC = ABAD
(- corresponding part of congruent triang]e are

i Tuay),
ABCD is a trapezium with ABIIDC. A line paralle] ¢, A ); B,

ABat Xand BCat Y. Prove that ar (ADX) =ar (acy, Wy ﬂ:aﬂ

Solution : Given situation is shown in the adjacent ﬁgm_e
To prove : ar (AADX) = ar (AACY) A
Join C and X.
- ACI 1 XY ((given)
- (AACX) = ar (AACY) s ()
Again, ABIICD (given) D
ar (AACX) = ar (AADX) ... (ii) ¢

from equation (i) and (ii), ar (AADX) =ar (AACY), Pro\,red
10. E'is a point on the produced part AD of parallelo

gram Ap

intersects side CD at E . g
Prove that AABE ~ ACEB A D :

Solution : In AABE and ACFB E

LAEB=/CBF (alternate angle) B ¢

and ZA = -
el (opp Osite angle of Paraﬂelong
from A

-A criterion of similar triangle AABE - ACFB
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Ptéﬁru s

_pC*= QB? - QC? - (i)

Lorly inTiE" angled APRC and APRA
G2 - PA® = CR*— AR? -. (iif)
ghtangled APSAand APSp B
pA% - _pB? = AS*- SB? . (iii)

pB’

quatm“ (i), (ii) and (iii)
ing Q ch 4 CRZ AR? + AS2 _ SB? _
A*+BQ + CR?=BS? + CQ? + AR2
ol: abus prove that sum of Squares of sides j5

pdd

0

- lf; dia gonals or, In a rhombus ABCD prove that el “quare
: AB2+BCT+ CD? + DA% = AC? + BD?
. We know that diagonals of a rhombuys b; .
-.ol"‘u on angle. 1sect each other at right
Let diagonals AC and BD of arhombus ABCD intersectat P, then
J APB = LBPC = LCPD = LDPA = 90 D
C
" BD ¢
BP=PD="5"
.oht'angled triangle APB &
In righ , , B
AB? = AP?> + BP* = (%) +(%)
2 2
or, AB*= —_BE"" Ag .. (@)
In right angled triangle BPC, .
BC2=BP2+PC2=-};BD2+%AC2 .. (i)
Inright angled triangle CPD
CD?= PD? + PC? = & BD? + 3 AC? o )

Inright angled triangle AAPD

2 i
i DA D2 + AP? = BD" + AC (V)

Adding (i), (ii), (iii) and (iv)

2\ _ C2
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pC is parallel to (@)

Hence Fis midpoint of BC

14. In a parallelogr
respectively midpo
adjacent figure). Prove
EC trisect diagonal BD.

Solution : In AADF and ACBE
AD=BC

or, DF = BE

and £ADF = LCBE

Hence, AADF =« ACBE

or, LADP = £CBQ

and /DAP = £BCQ

Now in ADAP and ABCQ
AD =B,
LADP = £CBQ

¢DAP= /Bcg

ADAP = ABCQ
Scanned by CamScanner

Fand Ois midpoint of BD.

am ABCD, points E and F are D 5

int of sides AB and CD (see the c

that line segment AF and

[Learn the property] ‘

(parallel sides of paraﬂejom

(parallel sides of paraﬂefom

(opposite angles of Pparallelogra)

(from S-A§
(alternate angle) ol
(from CPCT) i

( Opposite sides of a para!]eloﬁ




235

i Y CPCT) .. i
P _AB (opposite sides of }

;ﬁaif“ 1 AB or, FC = AE ap arallelogram)

js a parallelogram (given)

co I PF- (from (iii))

pis als0 the HﬂqPomt of DQ

s (V)
(iii) and (V)

Henoefrom 1

othatlines joining the midpoints of opposite sides of a quadrilateral

, Py
15 blsect eaCh other.

son : SUppose ABCD is a quadrilateral. Points P, Q, R and S are
SOII; spectively midpoints of sides AB, BC,
cpand AD. Let PR and QS intersect at O.

[Learn the property]
TCI prove . PO = OR aIId OS - OQ
Join AC and BD

In AABC
PQIl ACand PQ = 3AC (D)
Similarly in AADC
SR Il ACand SR = 1AC .. (i)
Hence PQ Il SR and SR = PQ (from (i) and (ii))

* Opposite sides of the quadrilateral are equal and parallel,
* ABCDis a parallelogram
\ Weknow that diagonals of a parallelogram bisect each other

H
| ce, PO = OR and OS = OQ; Proved.
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figure ABCD is a trapezium with 4p |
vely midpoint of AD and BC. Prove that, pr ED; B
4B

g,

ﬁolhﬁnn : Join Band D

In AABD
EM = .1?: AB (since £ ang
d
In ABCD - iy,
l

1 1
adding EM + MF =3 AB+ 75 DC
i E;:=-%-(AB+DC)

e Exercise 7A  rmress

i

ABCD is a trapezium length of whose paralje] sides 4p
respectively 10cmand 12 cm. If midpoint of AD and BC,, ang o
E and F then length of EF is. erespe‘:ﬁv:e l

(a) 11cm (b) more then 11 ¢, y

(c) less than 11 cm (d) nothing can be said
2. ABCD is a rectangle length of whose two conse
respectively 9 cm and 40 cm. E and F are respectiy
sides ABand CD. A isjoined of F and E is joined to s
intersect BD at P and Q. Length of PQ is—

31 41 49
(a) % cm (b) 5~ cm (c) cm
3 3 3 @) & o

CutiVe Sides
°lY midp;,
They Tespe

e
t5 of
(‘tively

3. Length of parallel sides AB and CD of a trapezium are respect
vely |

cm and 14 cm. If its diagonals AC and BD intersect a
t O th :
. €n AO: oc
(@) 5:7 (b) 12:7 (&) 7:h d) 7:1 .

4. AlineEFisdrawn parallel to the parallel sides AB and
CD >
ABCD where E lies on AD and F lies on BC. If AE - ED = ;fig?ep:aﬁ
FEU=2; what

is BF : BC ?
(a) 2:3 (b) 3:2 (c) 2:1 (d 1:2
5. If each side of a thombus is 10 cm then what is the square root of sum |
of square of its diagonals ? 1
@ 10410 em  (b) 20 em (c) 10420 cm  (d) 20410 m

6. s
?ESQD oa Pa-_l'allelogr am with base AB = 12 cm and height 5 cm. If Eand
respectively midpoint of AB and CD and diagonal BD intersec

AF J :
(a) aind CEz respectively at P and Q then area of quadrilateral PQCFis
e (b) 18 cm? (c) 20 cm? (d) 15 cm’
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joir ©
MBS, itk

. fmidpoints of sidesofasquare takep, i,

z o i - trapezium £, order form a rhombus

@ o & thombus

thombysg taken in order form ga

: ium with AB | | D¢ N
pis a trapeziu then whj ;
. if AB:f g ¢ AABC and area of AB cD. ch of the followmg is
tio .
a . ;
g ium with AB | | DC wh, ;
D is a trapezit whose diagonal
" Aic »CD then ratio of area of AAOB and acop i S meet at O, |f
Ab= . ;
@ 1:4 )4 ©) 1:42 d) 42:1
. In the ﬁgurecggir\;l:tl ?sw ohrj ; i)t:; midpoint of side CD of the paral-
jelogram ABCL: A—— B
(0]
DV M C
N
(3)3;2 (b) 2:1 (©) 3:1 (d) 5:2

/XOBis equal to

(a) 22.5° (b) 25°
(© 30° (d) 45° '
S X
12. The quadrilateral formed by joining midpoints of sides AB,BC,CD, DA
of quadrilateral ABCD is
(a) atrapezium but not a parallelogram

(b) aquadrilateral but not a trapezium

(c) aparallelogram
(d) arhombus

1. Inthe adjacent figure ABCD is a square with AO=Ax. D v C

13. Inthe adjacent figure ABCD is a quadrilateral. AB, DC are parallel and

AD, BC are parallel. ADC is a right angle. If perim- A B

eter of - : <l
of AABE is 6 unit, then what is the area of the
Quadrilatera] ?

((a) 243 sq. unit (b) 4sq.unit
9 35q. unit (d) 443 sq. unit E
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LMNF = =5 f ARNP ~ g
js 6 times area © PNCRP 6 gy M

14. Suppose i
¢ parallelog’ oL

area O pto 5 tl..""‘l L
is equal b 12em  © Fem @ 8y

15. Ifa transversal in€ Ny,
formed a (b) square
(a) rectangle (d) parallelogram
(c) rhombus ABCD, M is the midpoint of BD ang BM ;

16. In a parallelogram - 18 bi

' ¢ LAMB is. LSk
Of LB. The measufe o ( ) 900
(a) 45° (b) 60° . () 1200
ide of a parallelogram with .
7 The angle subtended by sl _ Pair
1 pa:allelglines < 150°. If distance between parallel sides p( and gp.
: is

cm then what is the length of side RQ ? 4
(a) 40 cm (b) 50 cm (c) 60cm (d) 70

18. Side AB of a parallelogram ABC D is produc'ed to E such that g _ A
If DE intersects side BC at Q then in what ratio point Q divides g de BC‘
(@) 1:2 (b} 1:1 (c) 2:3 d) 2:1 :

9. ABCDisasquare. Mismidpointof side ABand N is midpoint ofg; deRe

DM and AN are joined together to construct new sides which interseg

at O. Which of the following is true ?
(a) OA:OM=1:2 (b) AN =MD
(c) LADM = LANB (d) LAMD = /BAN

20. In aparallelogram ABCD, AB=24 cmand AD = 16 cm,. Distance betweey
sides AB and DC is 10 cm. What is the distance between sides AB and

(b) ABz+CD2=BC2+DA2
(c) AB? +AD?= Bc2 cp?

(d) AB? 2
B+ BC?=2(cD2 4 paye
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b paiBDofaparallelogram ABCD s 18 cm. If P and 0 are
£ > iﬁ%‘? of their AABC and AADC, then what is the length
iy oy

Pfes™ g 6em  © 9m (@) 12am

(!) gom dic Uapezium in which sides AD and BC are parallel. If
cP i € o then what is the measure of ZBCD ?

B L&) 0
" ':ABC;TZ " ) 18 (c) 108 d) 72°
) 16 o £ B of anon square thombus is 4 : 5, the measure of
tio © -
P ﬁ?f_‘ is— (b) 45° (c) 80 (d) 95°
@ 50” 4l angle of a cyclic quadrilateral is 50°. What is the measure
5 extef:nal opposite angle ?
e pits inté (b) 40° (c) 50° (d) 90°
@ ) acy ClictraPEZium with AD || BC.If ZABC =70° then measure
_ pBCDI% 7
o fLBCDT 700 (€) 40° (d) 80°
(@ ol rhombus is 10 cm, the sum of square of its diagonal is
. Eac.h;‘ e (b) 200 cm? (c) 400 cm? (d) 100 cm?
2 20¢
(a) .um ABCD, AB is parallel to CD. If E is midpoint of side AD
" : trlaiﬁzzdrawn from point E, parallel to the parallel sides cuts BC at
and a
F then i CF
o) BF= CFif AD=BC | (b) BF = CF is always true
() BF: CF is less than 1 if AD <BC
) BF CF is greater than 1 if AD >BC

i i i i B and CD of a

" F are respectively midpoints of sides A -
p LA f aEgCD. If line segment AF and EC respectively intersect
ostE then whatis the length of PQ if sides of rectangle

. oonal BDatPand Q,
s ectively 10 cm and 24 cm ?
o 32 ) 2 cm
(a) 10cm (b) 17 cm (c) 3 cm 3
31. Thearea of a parallelogram ABCD is equal to that right angled isosceles

trianglewhose hypotenuse is lcm. IfOisapointinside the parallelogram

ABCD then sum of areas of AAOB and ?EOD is. p

2
et @ Gt @ g’ @

|
;

e i b 53

e e P S

nswers 7/

B 200 o 4@ 50 6@ 78

0B 10.() 10 (@) 12 (0 18.@ 14O ;Z (;3) ;Z: (8%
06 8 @) 19 () 20 (@ 20 @ 26 5 5
L_Q,S_L(C) “26.&}27 (b) 28. (C) 209, (b) 30(d)'__,d__,_u_m
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o
—_—
j
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Recall that EF=2

1) __%(10+12)=11‘3m

le 14
3. (b) See solved examp

DP.—:PQ:'QB :_3-

Here 1 Bl 92

il

Q= QI
x
[1=9
—
(2]
3

i

=14
() Weknow thata line drawn parallel (© paralle
4. (a

cuts non parallel sides in the same ratio.
BE_AE_2
ICTED 1

BF = 2FC = 2(BC - BF)
BE _2

or,
or, 3BF = 2BC -E(—:=§
As in solved example 11, for arhombus, sum of squ

1 Sideg ,,

S

5. (b)
= sum of square of its sides

~ 102 + 10% + 10% + 10> = 400
Required square root = /400 =20

6. (d) area of quadrilateral PQCF D F<6qy
= -21— (area of quadrilateral AECF) V >
=%(2xarea0fAAEF) 5 cm
= % x area of quadrilateral ABCD L
= §x12x5=15 2 dssmSp )

" Method : e

Area of quadrilatera] PQCF -2]‘- (area AECF)

=“21‘><FC><DL

—_—
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241
ent (c) is correct. When we
Lare which is also a rhombus,.
7 sq

hen midpointsof atrapezium is
S0 statement (d) is wrong.

1

% *AB-h

2 D e
rea Of AABC = “"'1E
2 of ABCD  5-CDh

=AB:CD
~ ACOD

AAOB ~ A 2
a(nAOB) _ aB2_(2CD) 4cpe i
ar(COD) CDZ CD2 CDZ =4:1
/DNM = LCBM (alternate angle)

DM =CM
ANDM-ABCM
. pN =CB
. AD =BC=DN
AN =AD + DN = AD + AD = 2AD

em Jjoin midpoi
el ctat Points of 5 square it is a

Joined, aparallelogram is formed.

=

(a)

- --

(b)

j0. (V)

/BOC = LAON (vertically opposite angle)

L OCB = LOAN (alternate angle)

AOBC ~ AONA .. OB=BC -1

Let 2XOB =0 then LAOX =90°-6

AO = AX

LAXO = LAOX =90°-0

In AAOX, LOAX + LAOX + LAXO =180°

11. (a)

or, 45° + (90° - 0) + (90° — 8) = 180°

or, 20 =45°

oL, 0= 420

12 () When midpoints of a quadrilateral are joined, a parallelograms 1S

formed.

B.(@ - AB || DCand AD || BC

In AABE, LEAB = LABE =60°

1

-
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: = AABE is an equilateral triangle

| ‘Now: perimeter of AABE = 6

., AB+BE+EA=6 = AB=2unit

+nd In AADE, AE*= AD? + ED*
4—AD*+1 = AD=4{3 unit

=

( E is l'hid
Hence, area of quadrilateral ABCD=ABx AD < 5 , A

|
3

i
t
i

0j
l‘ataft
14. (b) According to question,
area of parallelogram =6 x area of ANPR .

|

. NRxPL=6 x5 x NRx PR .
— PL=3PR=3x6=18cm

RL =PL-PR=18-6=12cm g, L gi

15. (a) Given £1=1£2,£3=144,£5=1L6,L7=/§

|

L1+ £2= 27 + LB (alternate angle)

2/2=2LT7=2£L2=LT7 ... (i)
Similarly £3 =46 ... (i)
from (i) and (ii)

L2+ L3 =16+ L7

But, £1+ 22+ /3 + 24 =180° i
= 2(£2+ 4£3)=180° (From (i
= LMEN=90°and £2=1/7,/3=/6=EM | I NF ENI IMF
CJMENE is a rectangle.
16. (¢) Here midpoint of diagonal BD is M and it 5 ;

also bisects £B, so parallelogram is a rhom-
bus.

£LAMB = 90°

17. (a) Given £SPQ =150° and PM =20 cm
In parallelogram PQRS,
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. - o _ P+.£_5PQ= 180° S M e .
'#:P _ 180° - 150° = 30°
LR
8 us 300 . Oo — _E_.M 1500

20 ._.95P=40cm
3-8

( -

BQ=RQC

. - . A D
s BQQC-—].'I '
o ch side of square is a

(b) Letea

19 N .
M, N are midpoints

. M{sBN=% B e C

t angled ADAM,

. h 2
Inrig .2

MD?- =AD2+AM2=QZ+(%) =T .,_(i)

gimilarly in AABN ,

5q2 )
ANz =AB2+BN2=32+'(%)=—Z— N (u)
D
from (i) and (ii) AN=MD 5

. (c) Areaof parallelograrn = base x height
| =24 x 10 = 240 cm?

If required distance is x cm then 240 =16 x x

b x=%g=15cm P

. (2) From Thale's Theorem, D C
* ABIICD
. In AAPQ B
PC_PD _1 . ()

But, BC | | AD

BQ _QC
AR - C

= CpP

]

*+ Using Thale's theaorem in AAQP,
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2Z. D) v

Ocz 4 OD2= CD2
OD? + OA? = AD?
OA? + OB? = AB’

Adding, 2 2
2(OB? + OA? + OD?+ OC?) = AB™ + BC

= 2(AB?
— AB?+CD?=BC*+ DA?

23. (b) Since DQ: QO = 2.5, D
BP : PO=2:1and BO = DO
.-. DQ=2k,QO=k,BP=2k,PO:k
A
Hence PQ=PO+OQ=2k$%%x13=6cm |

() Since sum of opposite angles of a cyclic quadrilaterg
= 18{)0

+ CD?) = AB® + BC> + CD? + DA?

24.
72° + o = 180°
a = 180°-72° = 108°
6 = 180° - 108° =72°
25. (c) " 4x+5x=180°
= x=180° = x =20°
£LC =4x =80°
26. (c) External angle is equal to internal OPposite angle

27. (b - °
(b) LADC =10g° 70° = 110° and ZADC + £ZBCD = 180°
= 4BCD=10g° _ 110° = 7q°

28. (¢) see solved €xample 12

29. (b) see solved €Xample 13

30. (d) see solve
d exam
Ple14 pQ - -é-x 2102 + 242 =2—?f’

3L (o) If thet
Perpendj : are
TPendicular sides of right angled isosceles triangle a%¢ *

x2+x2=12 = xz 12
T2
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e “';;5P+.45PQ= 180° .
I- R5P==180°-150°=30°

o £ 0°
o e B o

psM, sin30" = "5p 3 0

Ind
20 sp =40 cm
-8

Seethe ﬁguref

(b) 5¢°
i In ACDQ al’ld BEQ

DQ;QEand CD = BE

=121

encer BQ: Qc ! .

H ) Let each side of square is a
,

19 ) .
M N are m]dpﬂlnts

. AM=BN=‘2£

n right angled ADAM,

MD? = AD? + AM? = a’+
arly in AABN

2
(3)-% )

Gimil )

5 2
R

)and (ii) AN =MD
arallelogram = base x height
=24 x 10 =240 cm?

from (i
) (c) Area ofp

If required distance is x cm then 240 =16 x x

. x=%g=15cm P

. (a) From Thale's Theorem, D C

+ AB || CD ) J y
In AAPQ
2C _ED 1 kD
PDC=DA™2

But, BC | | AD

BQ .QE,%

*+ Using Thale's theorem in AAQP, 2R = CP
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"  areaoftriangle = 1oy _ 3 2 p %5
L s e = area of
f Asin solved example 7, _ Parallelogram ABCD
Jrea of AAOB + area of ACOD

i the length of the side PQ of the thombuys

1. g 1200’ then the ]ength Of QS, in cm; iS PQRS is 6 cm and LPQR
@@ 3 (b) 5 (©) 4 @ 6
[SSC Tier-1 2012)

ide AB of rectangle ABCD is divided int
e (AXYCl)n o four equal parts by points

XYz Then ratio of the

Area (Rectangle ABCD) 1s
D C

-d—b-x-i—)-y-i—)-zq-_p.

® 7 ® § © 3§ @ 3

[5SC Tier-I 2012]

3. ABCD is a trapezium, such that AB = CD and ‘AD |IBC. AD =5 cm,
BC = 9 cm. If area of ABCD is 35 sq. cm, their CD is

(a) 429 cm (b) 5cm (¢) 6 cm (d) 421 em
[SSC Tier-I 2012]

}. Thearea, périmeter and diagonal of asquare area, b, c respectively. Then

the value of % is.
(a) 4 (b) 2 (c) 442 (d) 242

. The length of the side of a square is 14 cm. Find out the ratio of the radii
of the inscribed and circumscribed circle of the squal(‘g-) 0.1
() 42 :1 (b) 1:42 (c) 42:3 [SSC Tier-I2012]

m, a thombus and a triangle

.
IfP, R, T are the area of a parallelogra the same parallels, which of

standing on the same base and between
the following is true ? () R=P=2T

@ R<P<T (b) P>R>T (o) R=P=T [SSC Tier-I 2012]
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mswers—m -

L@ 2@ 30

bea

—-""g' "~ Explanation T ——

o ot P “"'ﬂ"‘"’w—w g %‘.‘_‘_;'-«‘,, |
—aaa ‘ o o WMN"‘:*:.\“
. (d) LSPQ= 180° - 120° = 60 S N
£SQP = §%120°=60° k
and £PSQ = 180° — 60° — 60° = 60°
.. APSQisan equilateral triangle P 5
Hence, SQ = PQ =6 cm D s
area (Axyc) %—-xy-height ¢
_2wBC
~ 4xyBC ~ 8 Sl
VT

(. height of triangle = height of rect
3. (a) Seethe figure, Let AM = DN = G then

A 5!21'11 D
. h
’ AL N c
Tm—_‘““—-—-b
™

T (AABM + DAMND + ACND) < 35 (2
o ‘]"'2~h 1 =35 cm
2°&¢n+5h+ 32h=35
or, 7h=350r’ h=5 .

Y ke
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4. () 5 .() 6. (9 '\\

angle ang ABH%
4y




