ouadrilateral
and Polygon

quadrilateral

A plane, closed figure bounded by four segments is called
@pdrﬂarerzl_ There are different D 5
s of quadrilateral 50

aled  trapezium,  parallelogram,

Hombus, rectangle, square,

«wm of all the angles of a

guadnlateral is 360°. A B
s Here, ABCD is a quadrilateral. (£ A £B) (Z£B £C);

(£C,£D) (£D, £A) are four pairs of consecutive angles of
quadnlateral ABCD.

+ ACand BD are diagonals.
* (AB,BC) (BC.CD): (CD,DA) and (DA, AB) are four pairs of
adjacent sides,

Various Types of Quadrilateral

Plrallelngram A guadrilaceral in which opposite sides are
®9wl and parallel, then it is a parallelogram, written as ||gm.
&8..5quare, rectangle, rhombus.

 Properties of Parallelogram
) Opposite sides are equal.
®) Opposite angles are equal.
;} E_Ie o diagonals bisect each other.
n;ﬁ"i:;fbﬁyal in case of square and rectangle but

= i
}’:‘E'aﬂﬂnal of a parallelogram bisects one of the angles of
Pal:aﬂefugr;;m_ it also bisects the second angle and

i te two diagonals are perpendicular to each other.

s g g PUElOGraM in which all p c
betuggn, - 21d are parallel. Here, angle
L]

® adjacent sides is 90°.
Bonals of

*quare are equal,
AC= 8D

CHAPTER
* Diagonal bisects at right angle.
+ Diagonals are perpendicular to each other.
Rectangle The parallelogram in D g
which only opposite side are equal and
parallel and angle between adjacent L
sides is 90° Diagonals are equal and
bisect each other.
; A-l rE
Rhombus A parallelogram in which
all sides are equal, is called a D . c
rhombus, . __..-"
* Diagonal bisect each other at ey =
90°, 4
» Diagonals are not equal. - \‘\\
* Sum of square of sides is equal ro A%= ; /g
sum of the © square. of diagonal. ie.,

AB* +BC? +CD? +DA? = AC? +BD?.

Trapezium A quadrilateral in which two opposite sides are
parallel and other two sides are not parallel. It is called a
trapezium,

D c

A B
AB||DC and AD Jr8C
AC? +BD? =BC? + AD? +2AB-CD

Some Facts ahout Quadrilaterals

* The quadrilateral formed by joining
the mid-points of the consecutive D
sides of a rectangle is a rhombus,
Here, EF,G,H are mid-points of
AB,BC,CD, DA, respectively,
EFGH is a rhombus,

Here,

then M
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+ The quadrilateral formed by joining c
the mid-point of the consecutive !
sides of a rhombus is a rectangle. S :
Here, PQRS will be a rectangle. :

« The quadrilateral formed by joining i
the mid-points of the sides of a P :
square, is also a square.

+ The figure formed by joining the _
mid-points of the pairs of consecutive sides of a quadrilateral

is a parallelogram. .
Here, ARCD is a quadrilateral while EFGH is a parallelogram.

A

Two parallelograms on the same base and between same
parallel lines have equal areas.

+ One parallelogram and one rectangle on the same base and
between same parallel lines have equal areas.

» If a rectangle and parallelogram have same dimensions x and
y. then area of rectangle > area of parallelogram

» One rectangle/parallelogram and one triangle on the same
base and between same parallel lines are related as : Area of
rectangle =2 % Area of the triangle.

+ Two triangles on the same base and between same parallel
lines have equal areas.

Examaple 1. In a parallelogram ABCD, the bisectors of
ZA and £B meet at O. Then, the value of ZAOB is

(a) 55° (b) 75°
() 90° (d) 120°
Sol. (c) As ABCDis a parallelogram.
D c
0
A a8
ZA+£B=180°

%zm%zs:m“:z:muzom\:m*
 ZAOB=180° - (ZOAB + Z0BA)=180° — 50° = 90°

Example 2. In the adjoining figure ABCD is a
parallelogram and E, F are the centroids of AABD and ABCD,
respectively, then the length of EF is

D c

E

1 1
(a) AE (b) OB (c) EAE (d) 3Fc

Sol. (a)As E is the centroid of AABD and AO is one of its meg e
= AE: EQO=2 11

1
ED=-0A
3

1
Similarly, Fo= -3—0C

1 1
m+or=§m+§oc=5m:=az

[F=AE

Example 3. In the adjoining figure, ABCD is ,
trapezium in which AB || DC. If ZA =55 and £B =70° the
the value of ZC and £D is D c

{a) 75° and 85°

(b) 90° and 120°

{c) 110° and 125° 55" 0"

{d] 115° and120° A 3
Sol. (c) As AB||CD

So, LA+ LD=180"

= ZD=180° -55°=125°

Also, 2B+ £C=180°

= /C=180°— ZB =180° -70° =110°

S0, 2C=110%and £D=125%"

Example 4. If ABCD is a rectangle, EF are the

mid-points of BC and AD, respectively and G is any poil
on EF, then what will be the area of AGAB?

(a) area of rectangle ABCD
(b) ~21- area of rectangle ABCD

(c) —; area of rectangle ABCD

(d) Mone of the above
Sol. (c) - AB||EF||CD. So. ABEF is a rectangle.

D [o
F G E
A B

S Area of AAGE = % (area of recrangle ABEF)

1 (1
s x [5 X area of rectangle ABC D]

X (area of rectangle ABCD)

e | =2

the
Example 5. If a square and a rhombus stand ‘:: |

same base, then the ratio of the areas of the squd
rhombus is

fa)1:2
(c)1:3

(b)2:1
(d)1:1



gl (@ ABCDis a square and BCFE is the rhombus on the same base

i Gnces ABPEand ACQF are equal in area,
o

< - Q
.
]
Square Rhombys ||
A T e P
E

Therefore, both square and rhombus have equal are,
+. Rario of their areas =1:1

Polygons

A polygon is 2 cto&ed._ plane figure bounded by W' straight lines
(n23) Each of the n line segment forming the polygon is called
its sides.

A polygon may be a triangle, quadrilateral, pentagon etc.

Palygons are classified according to the number of sides as
gven below

Number of sides Name
3 Triangle
Quadrilaceral
Pentagon
Hexagon
Hepragon
Ocragon
Novagon

10 Decagon

LU= v <R B = TV T

Regular Polygon A polygon is called a regular polygon if all
s sides are equal and all angles are equal.
f{-’lmex Polygon A polygon is
% to be a convex polygon, if each
side of the polygon, the line
©naining thar side has all the

S vertices on the same side of it. 4 c

* None of its incerior angle is more
than 189°
Concave p i
: olygon A polygon in s
ﬂthast_one of the interior angle is more than 180°, Then,
Polygon is said o be a concave polygon.

b c
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Important Results

If there is a polygon of n sides (n 2 3). then we can cut it into

(n=2) triangles with common vertex. Then. sum of the
interior angles of a polygon of n sides is (2n —4) X 90° or
2(n—2) X 50°

. [ 360
» Each exterior angle of a regular polygon of n sides is [T]a

* Each interior angle of a regular polygon of n sides is
(n—=2) x180° 8 C POy _
or interior angle =180° — (exterior angle).
n

* The sum of all the exterior angle formed by producing the

sides of a convex polygon in the same order is equ{al :c;]315{l°.
nin-

* Number of diagonals of a polygon of n sides is 2

F 4
a 1 ;
* Area of polygon = ﬂ:ﬁ- cot (E] where n = number of sides
n
and a = side length.

. R Area of polygan
+ Radius of incircle of a polygon = IR

Semi-perimeter of polygon

Example 6. A polygon has 35 diagonals. Then, the
number of sides of that polygon is

(a) 7 (b) 10 ) 11 (d) 12
Sol. (b) Let rumber of sides be n then
- ?.— -
gty -n=35 .n%=35

= n'=n-70=0= n’—100+7In—70=0
] n=10)+7({n=10)=0= (h=10){n+7)=0

= n=10and nz -7

+ The polygon must have 10 sides.

Example 7. The angles of a hexagon are x°, (x - 5)°,
(x=5)°(2x =5)°,(2x =5)® and (2x +20)°. Then, the value
of x is
(a) 60° {b) 75° (c) 80° (d) 90°
Sol. (c) Sum of interior angles of a hexagon =720°
S X% (=5 +(x—=5)" +(2x -5)° +£IJ|! —5)° 4+ (2x +20)° = 720°

9x =720° mE:--: BO®

Example 8. The difference between the interior and
exterior angles of a regular polygon is 60° Then, how
many sides are there in that polygon?

(@) 5

(b) 6 (c) 7 (d) 8
Sol. (b) Here, (interior angle) — (exterior angle) =60°
=5 m-ﬂ=ﬁu=&l[{n-z}x1m—m]=m
n n n

;
- ;{1Bnn—360—350]=60=1[15m—?20]=60
n

= 180n=720=60n =180n— 60n=720
= 121=720., n=6
Therefore, the polygon contains 6 sides.



Exercise

H e sides BA and DC of quadrilateral ABCD are
i ?Mucm as shown in figure. Then, which of the
following statement is correct?

D c e
% e
b x
T A B

1 a® + b°
[31 zxq+rn._.an+bn Ih] x°+EY°= 2
) x°+y° = 0°+0° (d) x® +a°=y° +b°
2. In the quadrilateral ABCD, the line segments bisecting
ZC and £D meet at E. Then, the correct statement is
D c
2 1

A B
(a) £A+ £B = ZCED b) LA+ £B=2 ZCED
[c) ZA+ £B =3 ZCED {d) None of these
3. If ABCD is a quadrilateral whose diagonals AC and
BD intersects of O, then

(a) (AB + BC +CD + DA) < (AC + BD)
(6) (AB + BC +CD +DA)> 2 (AC + BD)
{c) (AB + BC +CD + DA)> (AC + BD)
d) (AB + BC + CD + DA) = 2(AC + BD)
4. 1If area of a parallelogram with sides pand g is R and
that of a rectangle with sides p and q is §, then
(&) A>5S b) R<S
) R=S {d) None of these
3. An acute angle made by a side of a parallelogram with
other pair ol paicllel sides is 30° If the distance
between these parallel sides is 10 cm, the other side is
() 10 em (b) 10 V3 cm

c) 20 em (d) None of these

7. If ABCD is a rhombus, then
(a) AC? + BD® = 4AB’ (b) AC* + BD? =pg?

(c) AC? + BD" =248’ (d) 2(AC? + BD?) = 3451
8. A point O in the interior of a rectangle ABCD j fong
with each of the vertices A, B,C and D. Thep,
(3) 08 +00=0C+0A (b OB + 04’ =0 4 gy
(c) 0B-0D=0C.0A (d) OB + 00% = 0¢? 4 g
9. In a trapezium ABCD, if AB||CD, then AC? 4 g
equal to
(a) BC? + AD? +2AB-CD  (b) AB” + CD* + 24D 5¢
() AB? + CD* +2AB-CD  (d) BC? + AD* +28C. 49

10. The parallel sides of a trapezium are p and ¢
respectively. The line joining the mid-points of j
non-parallel sides will be

2pg (p+gq) 1
(a) JE& (o) pT () = (d) ELP"'U]

11. ABCD is a trapezium in which AB||CD and AB=2¢D

Its diagonals intersects each other at O, then the rafis
of the areas of the AAOB and ACOD is

fa) 1:2 (b) 2:1

(c) 4:1 (d) 1:4

12. In the figure, ABCD is a parallelogram wib

AD = a units, DC =2a units and DE : EC =1:2.CEFGs
a rectangle with FE =3 AE. What is the ratio of the
area of a parallelogram and the rectangle?

F G
A L
D E : c
) 1: 2 e -
31 (b) 1:2 (e) 7 (d) 2:1
13. In the figure, AB|| PQ, AC|| PR and BC|| QR thea &
is
R
B A
——, I

(a) perpendicular to QR

(b) the angle bisector of Z0OPR
() a median of £POR
(d) None of the above




o How many points “P" in the plane of 4

L y rthomb
are SUCh that up 15 Equldisl‘_ant fl'ﬂ s ABCD

m the sides qf

ABCD?
() 4 (b) 2 fe) 1 (d) o
1. Let LMNP be a pnralleln-gram and NR be

perpendj':“l“ to LP. If the area of the
¢ix times the area of ARNP and gp
to?

@) 15em (B 12em (o) 9 em

pire ctions (Q.Nos. 16-18) Let ABCD pe o quadrilateral. Let

dwnnm's AC and BD meet ot 0. Let thE’ Perpendicular
from A to CD, meet CD at E. Further, AQ -0 - BO:0D

=30 ¢m, CD=40 cm and the area of the quadrilatercs

Parallelogram is
=6 cm whot is IR

(CDS 2011 )
{d) 8 em

ABCD is 1050 sq €m. (CDS 2010 1)
‘16, What is the value of BE?
{a) 30 em (b) 30 /2 em
[d) 3043 em (d) None of these
17. What is the area of the AADC?
(a) 300 cm’ {b) 450 em?
(c) 600 cm? (d) None of these
18. What is the value of ~AER?
] {a) 30° (b) 45°
[t) 60® (d) None of these
19. In the given figure ABCDis A - B
a quadrilateral with AB Y60 60
parallel to DC and _AD

parallel to BC, ADC. is a
right angle. If the perimeter
of the AABE is 6 units, what
s the area of the
quadrilateral?  (CDS 2010 I1)
l8) 243 sq units Pl
(b} 4 sq units
fc) 3 sq units
ld) 44/3 sq units

In the figure given below, ABCD is a parallelogram. P
is @ point in BC such-that PB:PC =1:2. DP produced
Meets AB produced at Q. If the erea of the A BPQ is
205q units, what is the area of the A DCP?

. (CDS 2010 Ill-

A Tk B Q 1
b ¢
fa) 20 S units (b) 30 sq units
N 40 sq units (d) None of these
" ABCD is a sqare, PQ, R and S are points on the sides
"qlﬂp BC. C.D and ".pé* resper_'uvel'r such that

AP=BQ=CR=Ds. What is the value of Z SPQ?
(CDS 2010 1)
fa) 3ge

(b) 45° {c) 60° (d) 0°

22,

23.

24,

25,

26.

27,

28.
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The middle points of the parallel sides AB and CD of a
parallelogam ABCD are P and Q, respectively. Il AQ
and CP divide the diagonal BD into three parts 8X, XY
and YD, then which one of the following is correct?
(CDS 2010 1)
(a) BX 2 Xy =YD (b) BX =YD = XY
lc) BX = XY =YD (d) XY = 28X

A parallelogram and a rectangle stand on the same

base and on the same side of the base with the same

height. 1f I;, 1, be the perimeters of the parallelogram

and the rectangle respectively, then which one of the

following is correct? (CDS 2010 1)
(o] =4

(@) k<t
() 4> 1 but |+ 2, (d) § =24

Two similar parallelograms have corresponding sides
in the ratio 1+k. What is the ratio of their areas?
(CDS 2010 1)
a) 1:38 (b) 1:4# ) 1:# (d) 1:2¢

Consider the following stalements in respect of a
tmadrilateral
I. The line segments joining the mid-points of the

two pairs of opposite sides bisect each other at
the point ol intersection.

Il. The area of the quadrilateral formed by joinin
the mid-points of the four adjacent sides is ha
of the total area of the quadnlateral. (CDS 2010 1)

Which of the statements given above isfare correct?
(a) Only 1 (&) Only 0
(c) Both | and I (d) Neither 1 nor 1l

Let WXYZ be a square. Let P,Q and R be the

mid-points of WX, XY and ZW, respectively and K, L be
the mid-points of PQ and PR, respectively. What is the

area of A PKL
lue of 0
. area of square WXYZ (08 20981}
1 1 1 1
a) — b} — = fi | R
(a) 2 = (c) 5 (d) &

ABC is a trangle in which AB=AC. Let BC be

produced to D. From a point E on the line AC let EF be
a straight line such that EF is parallel to AB. Consider
the quadrilateral ECDF thus formed. If £ ABC =65°
and £ EFD =80° then what is the value of ~ FDCy

(CDS 2009 W)
(a) 43°

b) 41° (d) 35°

[e) 37°

In the given figure, ABCD is a square in which
AO = AX. What is # XOB? (CDS 2009 M)
D, c
A ¥ B
(a) 22.5° [b) 25°
(c) 30° (d) 45°



310

29.

0.

31.

32

33.

34,

cDS Pathfinder

In the adjoining figure, ABCD
is a quadrilateral in which AB
is the longest side and CD is
the shorlest side, then
fa) ZC> ZA and £D> £ZB
[b) £C> £A and £B> £D
() £C< ZA and £D< £B
[0) £C< £AandZD = £B

In the given figure, PQRS is s
a square and ZABC =90° If
AQ=BR =8C, then consider
the following statements.
I.QB=RC
1. AB=EC
IIl. £ZBAC =45"
IV AC=PS
{a) Only | and IV are correct
{b] I, 1 and Il are correct
fc) I, 1M and IV are correct
(d) All are correct

In the given figure, ABCD is a p c
sguare. A line segment DX cuts
the side BC at X and the
diagonal AC at O such that _
£LCOD=105" and ZOXC =x. . X

The value of x is
(a) 40 (b) 60°
(c) 80" (d) 85° A B
In the given figure, ABCD is a parallelogram and E is
the mid-point of AD. A line through D, drawn parallel
to EB, meets AB produced at F and BEC at L. Then,
"D

St C T PR PN

A
(a) AF =20C [b) 2AF =30C
(¢} 2DF =3pL [d) AF + DF =30C + DL
In the given figure, ABCD D c
1s a parallelogram, E is the
mid-point of AB and CE
bisecls ZBCD. Then, which
of the following is correct
statement? . f
(a) AE = AD A E B
(b} DE = £C
lc) AD=EC
(d) DE + EC = pr
Let ABCD be a trapezium D ¢

in which AB|| DC and let

E be the mid-point of AD,

Let F be a point on BC g

such that EF|| AB. Then, Z
A

consider the following
statements,

1
(a) F is the mid-point of BC (b) EF = EME + 0C)

{c) Bath (a) and (b) (d) None of these
35. In the figure given below, ABCD and pQgc

rectangles, where Q is the mid-point of AC, they
P = [
D =
Ll R
J'J" a "
Ak B
1t 3
(a) DP=PC EJEPR:EDB
(d) DP=PQ (d) DF:-;AC

36. Two sides of a parallelogram are 10 cm and 15 em
the altitude corresponding to the side of length 15

.

i
rm

is 5 cm, then what is the altitude to the side of length

10 cm? (CDS 2008 1
{a) 5 em (b) 7.5 cm
{c) 10 em (d) 15 cm

37. In the given figure, M is the
mid-point of the side CD of the
parallelogram ABCD. What is

ON :0B? (cos 2003 1) D M
fa)3:2 ) 2 :1
©3:1 (d 5:2 ot
38. ABCD is a rectangle of - A &
dimensions 8 units and
6 units. AEFC is a

rectangle drawn in sucha ¢
way that diagonal AC of

the first rectangle is one )
side and side opposite to
it is touching the first
rectangle at D as shown

1:.n the given figure. What F

is the ratio of the area of rectangle ABCD to that of

AEFC? (cos 2008 1l
(a) 2 (b) 3/2 (0) 1 (d) 89

39. ABCD is a square. The diagonals AC and BD meet &

O. Let K, L be the points on AB such that AO=

BO =BL. 18 = ZLOK, then what is the value of tan®

H
(a) 1143
(e) 1

(b) 3
(d) 1/2

2008 Il

40. Assertion-(A) If the side of a rthombus is 10 cm

diagonals should have values 16 cm and 12 €™

Reason (R) The diagonals of a rhombus cut at n

of A
A

angles. (DS
(a) A and R are correct and R is correct explanation
(6] A and R are correct but R is not correct explanation
(¢) Ais correct but R is wrong.
d Ais wrong but R is correct,

t
i




41, An equﬂg.teral triangle and a regular hexagon are
inscribed in a given circle. If a and b are the Iegl;ths of
their sides respectively, then which one of the

47.
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If one of the interior angles of a regular polygon is
found to be % times of one of the interior angles of a

followig '» Comects (cos 2007 1) ber of sides of the
= = 5 reqular hexagon, then the number o e
(&) o' = 2 (o) 0 =30’ (c) b =2¢? ld) & =38 polygon is
42. ABCD is a trapezium in which EF is parallel to BC. {a) 8 {b) 14 fc) 12 (d) 10
£x=120° and £z =350° then what is Zy?(CDS 2007 1) 48. Four angles of a 8-sided figure are each 154° If the
b " [} remaining four angles are equal, then the measure of
¥ each angle. .
fa) 100° (b) 110 [c) 116° (d) 120
0 x 49. The angles of a pentagon are in the ratio 1:2:3:5:9,
E F the largest angle is i
(a] 81° b) 135° [c) 243° (d) 249
50. The exterior angle of a reqular polygon is one-third +_ut
z its interior angle. The number of sides of polygon is
B c (a) 2 (b) 4 ) 6 (d) 8
(a) 50° (o) 60° c) 70° {d) 8o* 51. The ratio between the number of sides of two regular
43. An obtuse angle made by a side of polygon is 1 : 2 and the ratio between their interor
PORS with uu?er pair of ;arallzrlesige: i:f ﬂjfas.gslﬁ?fhn; angles 2 : 3. The number of sides of these polygons
perpendicular distance between these parallel sides are respectively
[PQ and SR) is 20 cm, what is the length of the side fal 4.8 (b) 5 9 ()4 10 (d68
RO? (CDS 2007 1) 52. The ratio between the number of sides of two polygons
fa)40cm () 50em () BOem  (d) 70 cm is 2:1and the ratio between their interior angle is 4:3.
44. The measure of each angle of a regular hexagon is The ;t'i““;h“r of sides of these polygons are,
fal 90° (b) 120° (c) 105° (d) 135° respectively
A - ; x fa) 8, 4 {o) 10, 5 (c) 12,86 (d) 14,7
" e St e S il 53. The ratio of an interior angle to the exterior angle of a
number of sides of the polygon is ; :
() 4 (b) 8 (c) 12 (d 16 regular polygon is 5 : 1. The number of sides of
2 3 polygon is
'46. How many diagonals are there in a octagon? (a) 10 b) 11
Answers
1. (¢) 2. (b) 3. (e) 4. (b) 5. (c) 6. (d) 7. (a) 8. (d) 9. (a) 10. (¢)
11, (c) 12. (b) 13. (b) 14. (¢} 15. (b) 16. (b) 17. (c) 18. (b) 19. (a) 20, (d)
21. (d) 22. (c) 23. (c) 24, (c) 235. (c) 26. (b) 27. (d) 28. (a) 29. (a) 30. (d)
. (b) 32. (a) 33. (a) 34. (c) 35. (a) 36. (b) 37. (b) 38. (c) 39. (c) 40. (a)
41, (d) 42. (b) 43. (a) 44, (b) 45. (c) 46, (d) 47. (a) 48. (c) 49, (c) 50, (d)
5. (a) 52. (b) 53. (c)
' . .
Hints and Solutions
1. As ZA+b°=180° = ZA=180°—b L1+ £24 LCED=180°
Also, £C+a®=180° (linear pair) ZCED=180° - (L1+ 4)
= ZC=180°"—-a"® Also, LA+ LB+ £C+ £D=360"
 Bur LA+ LB+ £C+ £D=360° LA+ LBH2L1+ £2)=360°
= (180°—b%)+ x° +(180° —a°) +y° = 360° LA+ £B=360°-2(L1+ £2)
=5 xn+,"&=an+ba LA+ LB=2 LCED

3. In AABC.AACD,ABCDand A ABD

AB+BC> AC
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CD+DA> AC
BC+CD=8D
DA+ AB=BD

Adding above inequalities
2(AB +BC+CD+DA)>2(AC+EBD)
(AB+BC+LD +DA)=(AC+BD)

4. Let h be the height of the parallelogram. Then, clearly h<g

50, R=pxh<pxg=5
%o, R<S

5. Here, ZEPQ=30% and also QE=10¢cm

P
MNow, cosec 30% = .Q_{i =3 (- coses 30°=21)

5 R

3 o
=PO=2xQEf =2x10=20cm

6. Two parallelograms on the same base and between the same
parallels are equal in area. So, the ratio of their areas is 1:1,
!

7. As ABCD 15 a thombus, c
Sa, AD=0C= -; AC

c

BO=0D= %ED

ZAOB=190°
AB? =0A? +0B? %
2 ?
AEE=£+£
4 4
=  4AB'=AC'+8BD?
8. Draw EF || AB.
In right angled A EOA and A OCF,
O0A?=0F + AF® and 0C? =0F +CF
= 0A? +0C* =OF? + AE? +OF? + CF? (i)
In right angled A DEO and A OBF,
D c

A

0D* =0’ + DE, 082 = OF? 4 BF?
= 0D'+0B?=0€!+0F? +DE? 4 pf? i)
As FB=EA
and DE=CF
Here, from Eqgs. (i) and (i), we ger
0A’+0C? =0D" + 08!
9. In AABD, ZA is acute

So, aﬂ:m%;«a’-zaa-aq (i)
In A ABC, £B is acute,

So. AC? = BC2 + AB? —2AB-AD 0
ekl
D c
A ] P B

Adding Egs. (i) and (i),
AC? +BD? =(BC? + AD?) +2A8 (AB—BP - AQ)

=(BC* + AD")+248-PQ

=BC' + AD* +2A8-CD (+PQ=pq

10. Here, as ABCD is trapezium. D ¢
So,  EF= %{AB +D0) 7‘ %

1 v F

tF = E(ﬂ +q) %

(-AB=p,DC=q) A o
11. Let PQ be the perpendicular distance between the two paralel

sides A8 and CD. [*PO=20Q)
D Q [
A P ]
‘I iy
" Areaof A A0B _ 58X OP
A 1
rea of ACOD ECDXGQ
_2Dx20Q 4
Ox0Q 1

12. Area of parallelogram ABCD
=2 (area A ADE) + (area of rectangle AECH)

=2x§DEXAE+AExEC

=DE X AE + AE X EC :
— i .DE -
= AE x[D(] o I
_FE_3EC L DE+EC 3
[ $oa ¥ Soduisal e =
32 (€ !
_FEXEC pe 3
2 [T

_ Area of rectangle EFGC =

2

< Required ratio =1 : 2

13. ; _ i
EET;RABPC i5 a parallelogram, 0 AP is the angle bisec®

14. Only one pointi.e., the point of intersection of diagonals of th
rhombus, F



ndition,
e CO
5 N__ "
-
p_6em R L
liclogram = 6 area of ANPR
prea of para logr \
NRxPL=6><ExNRxPR
PL=3PR
- PR+RL=3PR
= RL=2PR =2%x6=12cm
8)
stions (Q.Nos. 16-1
4 Given, AD:0C=R0:0D
and AB=30cm andCD = 40 cm
[1 40 cm
E
C
(8]
A 30 cm B
A AOB~ACOD
= oc_ 8.3
OA (D 4

£0AB= £0CDand Z0BA = £0DC
it means DC ) AB.

%0, 115 a trapezium,

Aea of quadrilaceral ABCD= % (AB +CD)x AE

= 1'u5u=%[3u+ 40) X AE
k. AE=30cm
- ZBAE=90°
B Inrigh Agag,
; 8= AR 1 Ag? =307 +30% =3042cm
i
”““ﬂﬂM:%xcnxahlxﬁwm:mm‘
1, £

£BAE=90° AE = AB =30 cm

19, LAEB = ZABE = 45°
ABIIOC 3ng AD||BC fe=s
" Aagg,

s  CBB=sapragee
5 <AEB = ggo
ABEyg an BQuilareral triangle,

.'pﬂ'ang-{EI ﬁf -ﬂﬁnﬂﬁﬂtﬁ

Quadrilateral and Polygon 313
= AB+BE+EA=6 A — 4
= AB =2 units 60° 60
and in A ADE,
AE = AD? +ED?
= 4=AD+1
(" E is mid-point of CD)
= AD= \@ units
2 m| c
Hence, area of quadrilateral E
ABCD=AB % AD

=2xﬁ=2ﬁ 5q units

20. We know that ratio of the areas of two similar triangles is equal

to the ratios of squares of their corresponding sides.

Area(ABPQ) _ PB* s %
Area(ADPC) pc? Area{ADPC) 4
=) Area (ADPC)= 80 sq units
21. In AAPS and APBQ, (given) #

PE=AS
AP =8Q
and ZLA=/B=90°

AAPS and APBQ are S‘\,‘
congruent. \

SP=PQ % -

ZSPA= ZBQP -

and  ZASP= ZBPQ
£L5PQ =9%0°
22. By properties of parallelogram

BX=XY=vD
23. If a parallelogram and a rectan
on the same side of the bace with the

perimeter of parallelogram s greater [

h>1,

24, Let the sides of 3 parallelogram are x.y and xk,yk.

A B A T

] :._‘_ o — X —
Since, sides of two Parallelogram are in 1: k.

gle stand on the same base and
same height, then
han perimeter of
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Let

. Rario of areas of two similar parallelograms =

CDS Pathfinder

AABC~APQT

BC=zand Q i ..1,.

xkxzk kP

25. 1. PQRS can be shown parallelogram, so the diagonal PR and 5Q
bisect each ather.

0 R G© D R c
/ \
A P B A P B
II, Area (RSQ)= % Area (SQCD) ()

and Area (PSQ)= -} Area(ABQS)

(i)

On adding Egs. (i) and (ii), we get
Avea (RSQ) + Area {PSQ}=-% [Area (SQCD)+ Area (ABQS)]

=

Area (PQRS) = % area (ABCD)

Hence, both statements are true,

26. Area (PRQ) =% Area (WXQR) R

=

=

=

=3

=;[.;.mwm]

- -1; Area(WxYZ) ..(i)

NafRQ) RP:
Area (PLK) Lp? w
(by properties of similar triangle)

% Area (WXYZ) = Area (PLK) =

R

Area(PRQ) _ @aey?
Area (PLK)  Lp?
Area(PRQ)= 4 Area (PLK)

;—: Area (WXYZ)= 4 Area(PLK)

[from Eq. (i)]

Area(PLK) a
Area (WXYZ) 16

27. Here, £B= £C=65°

= © D

Ll= B =65"

(corresponding angles)

28.

29,

30.

31.

32,

In AFGD,
L1 + LF+ £D=180°
=65+ 80"+ ZD=180° = 2D =35°

Let £XOB =8

c
A 53 B
In AOXB,

LX0B+ L0BX + £0XB =180°
= 0+ 45° + Z0XB =180°
= LOXB=180°-45°-0 =135°-9
Here, ZOXA + £0OXB=180°
=5 LOXA+135° —08=180°
= LZOXA=45"+08
in AOXA,

AD=0X
& LOXA= LA0X=45°+0
Since, LA0X + £X08 =90°
= 45° +8+08=00°
= M0=45°=08=225°
Jein AC and BD,
As AB> AC = LACB> ZBAC
Also, AD>DC
=5 ZACD> ZCAD
LACB+ LZACD> £BAC+ LCAD
= LC> LA, similarly £ZD> 2B
. QR=RS
=5 QR=BR=RS = 5C
=3 QB=RC
Il In ARCB and AAQB
ZR= .20 QB=RC, AQ =RE
ARCB= AAQB
AB=BC
=2 AB=BC so ZBCA= £BAC
ZBCA + ZBAC=90°
2 LBAC=190°
ZBAC=45°
IV. AC||PS and AC=pPS
LOCK = 45°

ZCOD+ £C0X%=180°
= ZCOX=180°- £COD =180° — 105° =75°
In AQCX

LOCX + £COX + Z0OXC=180°
= 45° +75° + Z0XC=180°
= ZLOXC=180°-120°=60° x=60°

EB||DLand ED ||BL
= EBLDIs a parallelogram.
1
Bl=ED=-AD=lgc=(C
2 2

(g




= — —_—

Also, in ADCLand AFBL

LC=a8L
ZDLC= ZFLB and £CDL= ZBFL
ADCL= AFRL
DC=BF and DL=FL
o BF=DC=aAR
= 2AB=2DC
= AF=12DC

(> AF = AB)

| 33. As AB||DC EC curs, then

50, LBEC= LECD (" LECD= ZECR)
= EB=EBC
= AE=AD

34. Join ED, cutting EF at M
Sa, M 1s mid-point of BD,
-+ E is mid-point of AD and EM|| AB.

s EM= 2 AB
2
Similarly, F 15 rid-point of BC in ABCD.
L
2
1
EF=EM+ MF:E{AE +DC)

35. ZCRQ= £CBA=90°
= Qr|| A8
In A ABC Q is the mid-point of AC and QR|| AB.
s R ois mid-poing of BC
Similarly, P is the mid-point of DC
DR =PC
36. Area of parallelogram = base x height =15%5=75 59 cm

To
%\n

[m|
v B

15em———*

F
M

Area of parallelogram = base x height =10 *x DN
75 ;
.‘.'IDXDN:?S:}DN:aﬁ:?.Sm \

37. In ADMN and ABMC,
DM = MC

(given)
{vertically opposite)

ja.

Quadrilateral and Polygon 315

Z3=2Z4+ 29  (alternare interior angle)
A DMN = ABMC (s A) ;
DN =BC=AD |
So, AN =2BC
ﬂ - 3. ...Ei}
= BC 1
In ACAN and AOBC )
L5= L6 (vertically opposite)
Li=L8 (alternate interior angle)
L9=210 (rest angle)
ADAN ~ AQBC
5o, the sides will be in same ratio
AN _ON
BC O8
= RN [from Eq. (i)
1 OB [
Let ED=x i
Now, AC= JB* +6° =10
A 8 8
10 '
& 6 <] {
' B
O c
)
™
F
In AAED,
AE = AD? = X
=36-x" )
And in ACFD,
cF =(8) - (10— x)° (i)
From Egs. (i) and (i), we get
36— x"=64—(10-x)" (- AE=FC)
=+ 36— x* = 64 — (100 + x* — 20x)
= Wx=72 =5 x= .‘;g

2
= From Eq, (i), AE* =36 - [%]

AF? =36 324 90032
= 5 25

Areaof rectangle ABCD _ 8% 6 _ 1
Areaof rectangle AEFC

24
5

39. Lert sides of a square be &

Then,  AC=avZand mnoc=:r?; i

Here,

a
AM==
2
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b c
(8]
aNZ £
HI
N
7
AT —w—Fk—'s
M=-2 -2and OM=~
2 2 2
; a_a 1
|ﬂﬁD‘ML* fan—= 2 2:——2_= —
T 3 V2 -1
2 2
2tan >
tan@= 2 22

1—@n?? 1-Q+1-241)

2
= Hﬁh.ﬁ} =H£_“ = tanb=1
1-3+242 222

40. H'=p?+8?
s ABY +BC +CD* + AD* = ACt +BD?
= (10 +(10)* +(10)* + (10)* = (16)* + (12)°
=3 400 =400

A 10 em B

Hence, both (A) and (R) are true and (R) is the correct
explanation of (A).

41. We know altitude of equilateral

5

AABCis —a.
2

C

M 3
h of OC =—aX—
Length © 2 5

Also, DF=b 50"
b D F
= DE=—
DE b2
60°=—=
In ACDE, cos oD a3
1V
= 2 2
= a=+3b
- 01'3!1:

.

42. ABCDIisa trapezium,

L AD||BC, £F||BC
Hence, EF]lAD n.3'.""'1]
Lx+ Ly=180° (inter:
Ly =180° - 120° = g0° 110r gl
43. Given thar, £5PQ =150° and PM=20 cm
In parallelogram PQRS,
LRSP + £5PQ =180°
= £RSP =180° - 150" =3g°
= " B8=30°
s R
]
20 em
150*
P
Q
In APSM,
: PM 1 20
Sn@=sin30°=— = -=— = 5p=
e SP=40em
iy RQ=5P=40cm
44, Here,n=6

Sum of interior angles of a hexagon
=(6—2)% 180° =4x180°=720°
Number of angles =6

=]
Each angle = HTG =120"

45. Each interior angle = (n=2)x180
n

(h—2)x180° _
n
(n—2)180=nx 150

150° {igwen

3m=3&0=n-§=&n112

46. Mumber of diagonals of a polygon of n sides
=n[n?-1}_n=8{8-1}_3=20

47. Exterior angle of a regular hexagon = 35%=60°
. Each of interior angles = 180° — 60° =120°
.., Each interior angle of the given polygon
=§K12ﬂ° =135°
. Each of exterior angle of the given polygon
=180°—135° = 45°

(-]

-]
_-‘3;‘0_-=45“ =n=—=8
n 45°

48. Let measure of each angle be x, then
measure of all angles =1080°

4% 154° + 4x = 1080°

4x = 1080°— 616° = 464°
-]

AN

4ﬂ

X=




IE‘i_: 49.

50.

51.

sum of all angles of a Pentagon =(r—2)x 180°
=(5-2)%180° =3 x180° =540°

Let the angle be x,2x,3x,5x and 9x.

x4 2%+ 3% + 5% + 9x = 540°

20x =540° = x=37°

-~ The Largest angle = 9x =0 % 27° =243°

Let number of sides be

Each exterior angle of regular polygon of n sides = -SE:

n
Each interior angle =£’1:1’l'|.__3lz
n
. 360 _1|(h=2)x180 .
) R (by condition)
N _3§E={n-2}+5ﬂ
n n
= 3ﬁﬂ=(n—2]60=56=n-2=:n=3

Ler the number of sides be n and 2n

And let their interior angles be 2y and By
< Exterior angles are (180 - 2)° and (180 - W)°
L]

ey ()

52,

33.

Quadrilateral and Polygon

o

i =180 -3y
n

Solving Egs. {1} and (i), we gecn=4

 Mumber of sides of the polygon are 4 and 8,

Here, let side be 2n and n so equation are

360

= =180
" iy

360

— 43 =180

n

Solving above equarions, we getn=5

So, number of sides are respectively 10 and 5.

By condition,
Interior angle of a regular polygen _ 5
Exterior angle aregular polygon 1
¢=2) *180°
= il = >
360° 1
n
= h-2)_5
2 1
= n=2=10=n=12

317

(i)

i)
. [ii)



