Ouadrilaterals

(@)
(i1)

POINTS TO REMEMBER

Quadrilateral. A closed four sided figure is called a
quadrilateral.

It has four sides, four vertices, four angles and two diagonals.
Sum ofits four angles =360°i.e. ZA+/B+ ZC+ £ZD =360

Types of Quadrilaterals

Parallelogram. A quadrilateral in which opposite sides are
parallel, is called a parallelogram.

In the given figure, ABCD is a quadrilateral in which AB | DC
and AD || BC.

. ABCD is a parallelogram.
Its opposites sides are equal i.e. AB = CD and AD = BC.

Rhombus. A parallelogram having all sides equal, is called a
rhombus.

In the given figure, ABCD is a parallelogram 1n which AB =
BC = CD = DA. :

.. ABCD is a rhombus.

Rectangle. 4 parallelogram each of whose angles measures
90° is called a rectangle.

In the given figure, ABCD is a rectangle.
Its opposite sides are equal.

Square. A rectangle having all sides equal, is called a square.
In the given figure, PQRS is a square, in which

PQ =QR=RS =5P.

Its each angle is of 90°.
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5. Trapezium. A quadrilateral having two parallel opposite sides D s C
and two non-parallel opposite sides is called a trapezium.
~ In the given figure, ABCD is a quadrilateral in which AB || DC
and AD is not parallel to BC.
. ABCD is a trapezium.
If the non-parallel sides of a trapezium are equal, then it 1s called A < B
an isosceles trapezium. :
6. Kite. A quadrilateral in which two pairs of adjacent sides are
equal, is known as a kite. A c
In the given figure, ABCD is a quadrilateral in which AB = AD
and CB = CD.
.. ABCD is a kite. B
Results on Parallelogram D % C
Theorem 1. In a parallelogram : ,2}3
(7) the opposite sides qre equal ; ,’,f’
(if) the opposite angles are equal | f,-f"’
(iii) each diagonal bisects the parallelogram. 4.;{ y
Theorem 2. The diagonals of a parallelogram bisect each other: A =
Theorem 3. If a pair of opposite sides of a quadrilateral are parallel and equal, then it is a
parallelogram
EXERCISE 15 (4) ZD =110°
Q.1. In the given figure, ABCD 1s a Hence £B=110° £C=70°
parallelogram in which ZA = 70° and «£D=110° Ans.
Calculate 2B, 2C and £D. ~ Q.2. In the given figure, ABCD is a
bl 7 <7 C parallelogram, Side DC is produced to E
and £BCE =105
D J C andE
105°
70°
A c B
Sol. ‘.- ABCD is a parallelogram.
wZA=2C  and, /B=/D A ¥ B
o LC=LA=T70° Calculate ZA, £B, £C and £D.
But ZA + ZB = 180° _ Sol. ABCD is a parallelogram.
(Co. interior angles) Side DC is produced to E
= 70°+ £B = 180° and ZBCE = 105°
— «B=180°-70°=110° | But £BCE + £BCD = 180°

But /D= 4B (Linear pair)
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Q.3.

Sol.
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= 105° + ZBCD = 180°
= /BCD = 180°-105° = 75°
of  ZE=75"
But £ZA=ZC
(Opposite angles of a parallelogram)
LA =T75°
AB || CD
.. £ZBCE = £CBA
(Alternate angles) :
= ZCBA =105° or £B=105"
But Z£D=4B
(Opposite angles of a parallelogram)
ZD = 105°
Hence ZA =75°, ZB=105°, LC=175",
/D =105° Ans.
If an angle of a parallelogram is two-third
of its adjacent angle, find the angles of
the parallelogram.

D C
X
A B
In parallelogram ABCD,
Let ZB=x
2
then ZA = 3 X

But ZA+ZB=180°
(Co. interior angles)

:>—2-x+x=180“ = -5—x=180“
3 3
0 3 0
— x =180 x?=108

.. /ZB=108"and LA = %- x108° = 72°

But ZC=ZA
(Opposite angles of a parallelogram)

Q. 4.

Sol.

Q.5.

Sol.

But ZBAD + ZADC = 180°

e G = 2
Similarly £D = ZB = 108°
Hence £ZA=72° ZB = 108°, LC=72°
and ZD =108 Ans.

In the adjoining figure, ABCD is a
parallelogram in which ZBAD = 70° and
ZCBD = 50°. Calculate :

(i) ZADB (i) ZCDB.
D ” C
70° S
AD B

ABCD is a parallelogram. BD is joined.
/BAD = 70° and ZCBD = 50°
AD || BC
.. ZADB = ZCBD
(Alternate angles)
= 50°

(Co. interior angles)
— /BAD + ZADB + ZCDB = 180°
= 70°+50°+ ZCBD = 180°
= 120°+ £CDB = 180°
= /CDB =180°-120° = 60°
Hence (i) ZADB = 50° and
(ii) £CDB = 60° Ans.

In the given figure, ABCD is a rhombus
in which ZA = 72°. If ZCBD =x°, find
the value of x.

D } —C
. i
b Y
LY
LY
LY
LY
“
LY
\'\
2 \{?1 \
Ao >
ABCD is a rhombus.

/A =72 and ZCBD = x°
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- ABCD is a rhombus

Q. 6.

Sol.

:. Diagonal BD bisects £B and £D
o ZABD=<7CBD=x, .
= ZABC=x+x=2x
But LA+ ZB=180°
(Co. interior angles)
= 72°+2 x=180°
= 2x=180°-72°= 108"
108

= —=54° .
X 5 Ans

In the adjoining figure, equilateral AEDC
surmounts square ABCD. If ZDEB =x°,
find the value of x.

E

xl.'l

~ ' B

In the figure, ABCD is a square and

ACDE is an equilateral. BE 1s joined.

£ZDEB =x°

In ABCE, BC =CE=CD

v 2ZCBE=ZCEB

and ZBCE = £ZBCD + £DCE
=90°+60°=150°

But £BCE + ZCBE + ZCEB = 180°

% — - (Angles-of a triangle)

= 150° + ZCEB + ZCEB = 180”

= 150°+ 2 ZCEB = 180°

=2 ZCEB =180°-150°=30°

i ZCEB = 33
But ZCED = 60°
(Angle of an equilateral triangle)
— x° + ZCEB = 60°

=15°

R 7

Sol.

Q. 8.

Sol.

=x°+15°=60° =>x°=60°-15°=45°
S x=45 Ans.

In the adjoining figure, ABCD 1s a
rhombus whose diagonals intersect at O.

If ZOAB : ZOBA =2 : 3, find the angles
of AOAB.

D ; C

A B
ABCD is a rhombus and its diagonal
bisect each other at right angles at O.
Z0OAB : ZOBA=2:3
Let ZOAB=2xand ZOBA=3x
But ZAOB = 90°
s, Z0OAB + Z0OBA =90°
=2x+3x=90°=>5x=90°
e 90°
5
s ZOAB=2x=2x 18°=36"
ZOBA=3x=3x18°=54°
and ZAOB =90° Ans.

In the given figure, ABCD is a rectangle

whose diagonals intersect at O. Diagonal
AC is produced to E and ZECD = 140°.
Find the angles of AOAB.

= 18°

14Q0°

ABCD is a rectangle and its diagonals
AC and BD bisect each other at O.

Diagonal AC is produced to E such that
ZECD = 140°



Q.9.

Sol.

ZECD + ZDCO = 180° (Linear pair)
= 140° + ZDCO = 180°

= £ZDCO = 180° - 140° = 40°

But OC=0D

(Half of equal diagonals)
5. ZCDO = ZDCO = 40°

Now .- AB || CD
(Opposite sides of a rectangle)
.. Z0OAB = 4£DCO
(Alternate angles)
= 4(°
Similarly ZOBA = 4(0°
Now in AAOB

Z0BA + Z0OAB + ZAOB = 180°
(Angles of a triangle)

= 40°+40°+ ZAOB = 180°

— 80°+ ZAOB = 180°

= ZAOB = 180° - 80° =100° Ans.

In the given figure, ABCD is a kite whose
diagonals intersect at O. If ZDAB = 54°
and ZBCD = 76°, calculate : (i) ZODA
(if) ZOBC.

In the figure,

ABCD is a kite

.. AB=AD,BC=DC

Its diagonals AC and BD intersect at O.
Z/DAB=54° and <ZBCD=76°
In ABCD,

ZCDB'=ZCBD (" BC=DC)

But ZBCD + ZCDB + ZCBD = 180°
— 76° + ZCBD + £CDB = 180°
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Q. 10.

Sol.

— 76°+ 2 ZCBD = 180°
— 2 Z/CBD = 180° — 76° = 104°

/CBD = 1024 _ 50
or ZOBC=52°
Sitilariin AABD,
/DAB = 54° and ZABD = ZADB
(- AB = AD)

But ZDAB + ZABD + ZADB = 180°
— 54° + ZADB + ZADB = 180°

— 54° + 2 ZADB = 180°

— 2 ZADB = 180° - 54° = 126°

/ADB = 1226

or ZODA =63°
Hence ZODA = 63°
ZOBC =52° Ans.

In the given figure, ABCD is an isosceles
trapezium in which ZCDA = 2 x° and
ZBAD =3 x°,

D . C

= 63°

and

zxﬂ

3x°

A. B
Find all the angles of the trapezium.

ABCD is an isosceles trapezium in which
AD =BC and AB || CD.

£4BAD + ZCDA = 180°
(Co. interior angles)
=3x+2x=180°=5x=180°
iL. 180°
5
. LA=3x=3x36°=108°
ZD=2x=2+36°=72°
-» ABCD is an isosceles trapezium.
. LA=4B and £C=/£D
. £B=108°

=.36"
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{

~and ZC=72°

Q. 11.

Sol..

Q. 12.

Hence ZA = 108°, £B = 108°,
ZC=72° ZD =72° Ans.

In the given figure, ABCD is a trapezium
in which

ZA=(x+25)°, £B=3°, LC=95
and £ZD = (2 x +5)°. Find the values of x
and y.

D

- - C
(2x+5)° 950

(x+25)° y°

A f fé
In trapezium ABCD
ZA=(x+25)°, £B=)°, £LC=95° and
ZD=2x+35)°
ZA + £D = 180° (Co. interior angles)
= (x+25)°+2x+35) =180°
= x+25°+2x+5°=180°

= 3 x +30° = 180°
= 3 x = 180° = 30° = 150°
1502 0kslisy
X = 3 = ¥{)
Similarly, £B + £C = 180°
- y+95°=180°
= y=180° - 95° = 85°

Hence x = 50°, y = 85° Ans.

In the given figure, ABCD is a rhombus
and AEDC is equilateral. If ZBAD =78°,

calculate : (/) £CBE (ii) £DBE.
E

(i) AB=AD"

Q.13

ol. () ABCD is a rhombus and AEDC is an

equilateral triangle,
£ZBAD = 78°
;. £ZBCD=ZA =178°
(Opposite angles of a rhombus) -
.. £BCE = ZBCD + £DCE
=78°+60°=138°
N BC=CE
*. ZCBE = ZCEB
But ZCBE + ZCEB + ZBCE = 180°
__ “\(Sum of angles of a triangle)
:\-f\;_’CBE + ZCBE +138° = 138°
= A ZCBE = 180° — 138° = 42°

/CBE = 22

2
Now ingABD,

= 21°

(Sides of a rhombus)
;. ZABD = ZADB

- But ZABD + ZADB + ZBAD = 180°

= LZABD + ZABD +78° = 180°
= 2 £LABD + 78" = 180°
= 2 £ZABD = 180° - 78°=102°

s ZLABD = 1022

But ZBAD + ZABC = 180°
(Co. interior angles)

= 78°+ ZABC =180°
= ZABC=180°-78°=102°
= ZABD + ZDBE + ZCBE = 102°
= 51°+ £DBE +21°=102°
= 72°+ £ZDBE = 102°
= Z4£DBE =102°-172°

= 3(°

= 9]%

| Hence ZCBE = 21°

and ZDBE =30° Ans,

. DEC is an equilateral triangle in a square

"ABCD. If BD and CE intersect at O and
ZCOD = x°, find the value of x.
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M;

Sol.

Q. 14.

Sol.

ABCD is a square and AECD is an
equilateral triangle. Diagonal BD and CE
intersect each other at O, ZCOD =x".

.- BD is the diagonal of square ABCD

wZBPE= L 45° = Z0DC=45"
ZECD = 60°
(Angle of equilateral triangle)
or Z0OCD = 60° |
Now in AOCD,

Z0CD + £0DC + £COD = 180°
(Angles of a triangle)
— 45° + 60° +x° = 180>
— 105° +x° = 180°
x° = 180° — 105° = 75°
Hencex =75 Ans.

If one angle of a parallelogram is 90°,
show tha_’_t__j_a_ach of its angles measures 90°.

D e @
-
1 1
gQ°
A 0 B

Given : ABCD is a parallelogram and
ZA =90°
To prove : Each angle of the
parallelogram ABCD is 90°.
Proof : v LA=ZC
(Opposite angles of a parallelogram)
. LC=90° (. LA =90

(7)
(i1)
(iif)

Sol.

(W]

(i)

(#ir)

. In the adjoining figure, ABCD and

But ZA + £ZD = 180°
| (Co. interior angles)
= /D =180°-90°=90°-
and Z/B= /D
(Opposite angles of a parallelogram)
B NEZB =00
Hence ZB=~£C=4£D=90°
Q.E.D.

PQBA are two parallelograms. Prove
that :

DPQC is a prallelogram.
DP =CQ. -

ADAP = ACBQ.

O
@

>-

1

o

Given : ABCD and PQBA are two
parallelogram PD and QC are joined.-

To prove : (/) DPQC is a parallelogram.

DP=CQ (iif) ADAP = ACBQ.
Proof : () DC || AB and AB || PQ

(Given)
. DC || PQ

Again DC = AB and ‘AB=PQ
(Opposite sides of parallelograms)
- DC=PQ -
+DC=PQ and DC || PQ
s DPQC 184 paralleiogram
.. DA =CQ
(Opposite sides of parallelogram)
In ADAP and ACBQ
DA=CB
{Opposite sides of a parallelogram}
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AP =BQ ' AT
(Opposite sides of parallelogram)
PD = CQ (Proved)

.. ADAP = ACBQ

(S.S.S. axiom of congruency)

Hence proved. s
Q. 16. In the adjoining figure, ABCD is a Ty - u | Q r: |
parallelogram. BM L AC and DN L AC. Sol. Given : ABCD is a parallelogram. X is

mid-point of BC.

P that : (/) ABMC = ADNA. B |
e (r). AX is joined and produced to meet DC

(i) BM = DN. produced at Q. From B, BP 1s drawn
parallel to AQ so that AQPB i1s a
parallelogram.

To prove : (/) AABX = AQCX.

(7)) DC =CQ = QP.

Proof : (?) In AABX and AQCX,

XB = XC (. X 1s mid-point of BC)

Sol. Given :.ABCD is a parallelogram.  ZAXB=£CXQ
BM L AC and DN L AC. (Vertically opposite angles)
To prove : /BAX = ZXQC  (Alternate angles)
(1) ABMC = ADNA . * AABX = AQCX
(7f) BM = DN. (AAS axiom of congmency)
Proof : In ABMC and ADNA Hence proved.
BC=AD (ii) In parallelogram ABCD,
(Opposite sides of a parallelogram) AB=DC G
4M =ZN (Each 90°) (Opposite sides of a parallelogram)
£BCM = ZDAN Similarly, in parallelogram AQPB
(Alternate angles) | AB = QP (i)
() .. ABMC = ADNA . ‘ .. From (7) and (ii)
(AAS axiom of congruency) DC = QP ..(ii1)
(i) .. BM =DN (C.PCT) In ABCP,
Hence proved. X is mid-point of BC and AQ || BP.
Q.17. In the adjoining figure, ABCD 18 ' . Q is mid-point of CP,
parallelogram and X is the mid-point uf k2
BCLThE Tine AX preduced meets DC e Ul )
produced at Q. The parallelogram AQPB From (ii7) and (iv) |
is completed. . . . DC=QP=CQ
Prove that : S er DO = CO = QP
() AABX = AQCX. il  Hence pi'qved. e

(if) DC = CQ = QP.
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Q.19. In the given figure, ABCD is a .
parallelogram and X, Y are poimnts on =
diagonal BD such that DX = BY. Prove ‘

Q. 18. In the adjoining figure, ABCD 1s a
parallelogram.

Line segments AX and CY bisect ZA

- and Z£C respectively.

Sol.

Prove that :

(i) AADX = ACBY

(i) AX =CY-

(iit) AX | CY

(iv) AYCX is a parallelogram.

D X C
g >

1 A3
A Y 2 AR
Given : ABCD is a parallelogram.
Line segments AX and CY bisect LA

and ZC I'CSPE.}CtiVB]y. +~ AO=0Cand BO=0D
Topuoye § (EADLS gl But DX = BY (Given)
(i) AX =CY  (iii) AX || CY .. DO-DX=0B-BY -

(iv) AYCX is a parallelogram.
Proof : (i) In AADX and ACBY,
AD=BC. . |
(Opposite sides of a parallelogram)
ZD = 4B "
(Opposite angles of the parallelogram)
/DAX = £BCY
{half of équal angles A and C}
.. ADX =z ACBY
(AAS axiom of congruency)

(i) .. AX=CY (C.RC.T)
(#ii) L1 =4£2 (Half of equal angles)
But £2= 43 (Alternate angles)

o2 li=3 |

()

But these are corresponding angles.
. AX || CY e
AX = CY and AX || CY

.. AYCX is a parallelogram.
Hence proved.

that CXAY is a parallelogram.
D | C

{ A B

Sol. Given: ABCD s a parallelogram. X and

Q. 20.

Sol.

Y are points on diagonal BD such that
DX = BY.

To prove : CXAY is a parallelogram.
Const : Join AC meeting BD at O.

Proof : . AC and BD are the diagonals
of the parallelogram ABCD.

. AC and BD bisect each other at O.

= 0X=0Y

Now in quadrilateral CXAY, diagonals
AC and XY bisect each other at O.

. CXAY is a parallelogram.

Hence proved.

Show that the bisectors of the angles of
a parallelogram enclose a rectangle.

Given : ABCD is a parallelogram.

Bisectors of ZA and £B meet at S and -

bisectors of ZC and £D meet at Q.
To prove : PQRS is a rectangle.
Proof : ' LA+ 4B = 180°

g —
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Q. 21.

* meeting AC at O.

| | .
-,.IZ:A +T£B 90

= ZSAB = ZSBA =90°
.. In AASB,

ZASB = 9(0°
Similarly we can prove that

ZCQD = 90°
Again ZA+ ZD = 180°

(Co. interior angles)
] |

—— | = d
2£A 2£D 90

ZPAD = ZPDA = 90°
~ ZAPD =9(°
But ZSPQ = ZAPD
(Vertically opposite angles)

s £ZSPQ =90° :
.+ Similarly we can prove that

ZSRQ =90°
"+ In quadrilateral PQRS, its each angle
1s of 90°
. PQRS 1s a rectangle.
Hence proved.
If a diagonal of a parallelogram bisects
one of the angles of the parallelogram,

prove that it also bisects the second angle
and then the two diagonals are

perpendicular to each other.

—

iven : In parallelogram ABCD,
R ZA. BD is joined
) Diago al AC and BD are

Q. 22.

Proof : - AB || DC

S Ll=4Z4 and Z£2=/3
(Alternate angles)

But £1 =22 (Given)

W L3=4L4

Hence AC bisects ZC also.

Similarly we can prove that diagonal BD
will also bisect the ZB and ZD.

. ABCD 1s a rhombus.

But diagonals of a rhombus bisect each
other at right angles.

. AC and BD are perpendicular to each
other.

Hence proved.

In the given figure, ABCD 1is a
parallelogram and E 1s the mid-point of
BC. If DE and AB produced meet at F,
prove that AF =2 AB.

“‘.H.‘
“-H%‘.
h.'-. ‘E
> g
A B " F
Sol. Given : ABCD is a parallelogram. E is

mid-point of BC. DE and AB are
produced to meet at F.

To prove : AF =2 AB.
Proof : In ADEC and AFEB

CE=EB (*.* E is mid-point of BC)
ZDEC = ZBEF
(Vertically opposite angles)
£ZDCE = ZEBF (Alternate angles)
. ADEC = AFEB
(AAS axiom of congruency)
.. CD=BF RO PELT.)
But AB=CD

(Opposite sides of a parallelogram)
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AB = BF
AF = AB + BF
=AB+AB=2AB

Hence proved.

EXERCISE 15 (B

Q. 1. Constructa quadrilateral PQRS in which
PQ =4 cm, £ZP=90° QR =43 cm, RS
=3-6 cm and SP =32 cm.

Sol. Steps of Construction :
(i) Draw a line segment PQ =4 cm.

90°

P 4 cm Q
(i) At P, draw a ray AX making an angle of
90°.
(iit) From PX cut off PS =3-2 cm.

(iv) With centre Q and radius 4-3 cm draw
an arc.

(v) With centre S and radius 3:6 cm draw
another arc which intersects the first arc
at R.

(vi) Join QR and SR.
Then PQRS is the required quadrilateral.

Q. 2. Construct a quadrilateral ABCD in which
AB =45 cm, BC=5-2 cm, CD =35 cm,
DA = 4-7 cm and ZABC=75".
Sol. Steps of Construction :
(i) Draw aline segment AB = 4-5 cm.
(77) 1A't B, draw an arc BX making an angle
of 75°.
(iif) From BX, cut off BC=52cm.
(iv) With centre C and radius 5 cm draw an

f

3)(
Scm C

5.26™

wolV

75°

A 4.5cm B.

(v) With centre A and radius 4-7 cm draw

another arc which intersects the first arc
at D.

(vi) Join AD and CD.
Then ABCD is the required quadrilateral.

Q. 3. Construct a quadrilateral ABCD in
which AB=CD=5:1cm, BC=47 cm,
" DA =42 cm and £BCD = 60°.

Sol. Steps of Construction :
(i) Draw a line segment BC = 4-7 cm,

B 4.7cm c
(ii) At C, draw an arc CX making an angle
of 60° and cut off CD =5-1 cm.

(iif) With centre D and radius 4-2 cm, draw
an arc.
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(iv) With centre B and radius 5-1 cm, draw
*another arc intersecting the first arc at
A.

(v) Join AB and AD.
Then ABCD is the required quadrilateral.

Q. 4. Construct a quadrilateral UVWZ in
whichUV=6cm, VW=53cm,UZ=5
cm, ZU = 60° and £V = 75°

Sol. Steps of Construction :
(i) Draw a line segment UV = 6-cm.
(if) At U, draw a ray UX making an angle of

60°.
Y
X W
o
S
60° 75°
U 6cm vV
(iii) At V, draw another ray VY making an

angle of 75°.

(iv) From UX, cut UZ =5 cm and from VY,
cut off UW = 5-3 cm.

(v) Join WZ.
Then UVWZ is the required quadrilateral.

Q. 5. Construct a quadrilateral PQRS in which
PQ = 4:5 cm, QR = 5:6 cm, RS = 4-1
cm, ZQ = 60° and ZR = 120°

~ Sol. Steps of Construction :

(7) Draw aline QR =5-6 cm.
(i) At Q, draw aray QX making an angle of
60°. |

(iii) At R, draw another ray RY making an

angle of 120°.

Q. 6.

Sol.
()

5.6cm

Cut off from QX, QP =45 cm and from
RY, RS =4-1 cm.

Join PS.
Then PQRS is the required quadrilateral.

Draw a quadrilateral ABCD in which
AB=AD =53 cm, BC=CD =5 cm
and diagonal BD = 6-4 cm.

Steps of Construction :
Draw a line segment BD = 6-4 cm.

C

(i1) With B and D as centres and radius 53

(iii)

cm each draw two arcs intersecting each
other at A above BD. '

Join AB and AD.
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(7v) Again with centre B and D and radius 5

cm, draw two arcs intersecting each other

below the line segment BD.
(v) Join BC and CD.

Then ABCD is the required quadnilateral. - -

Q. 7. Construct a quadrilateral XYZT in which
XY=XZ=57cm, YZ=45cm,ZX =
4-6 cm and XT =5 cm.

Sol. Steps of Construction :
(i) Draw a line segment XZ = 5-7 cm.

(i1) With centre X and radius 5 cm and with
centre Z and radius 4-6 cm, draw two arcs
which intersect each other at T above the

- line segment XZ.
(7ii) Join TX and TZ.

(7v) Again with centre X and radius 5-7 cm
and with centre Z and radius 4-5 cm, draw
two arcs intersecting each other at Y
below the line segment XZ.

(v) Join XY and ZY.
Then XYZT is the required quadnlateral.

Q. 8. Construct a parallelogram ABCD in
- which BC=6cm, CD=4cmand LZC=
60°.
Sol. Steps of Construction :
(i) Draw a line segment BC = 6 cm.

A _ 6cm

. Sol. Steps of Construction :

B- 6cm _
(i7) At C, draw aray CX making an angle of
60° and cut off CD =4 cm.

(7iit) With centre B and radius 4 cm and with
centre D and radius 5 cm, draw arc
intersecting each other at A.

(v) Join AB and AD.

Then ABCD 1i1s the required
parallelogram.

Q. 9. Construct a parallelogram PQRS in
which QR =4:7 cm, ZQ = 120° and PQ
=2-8 cm.

(7) Draw a line segment PQ = 2-8 cm.

X
2.8cm

120
P 2.8cm Q | :
(i) At Q,draw aray QX making an angle of
120° and cut off QR = 4-7 cm. I
(7ii) With centre P and radius 4-7 cm and with
centre R and radius 2:8 cm draw arcs
intersecting each other at S.

(#v). Join SPiand SR.

L 4
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i = -

Again with centre A and radius 35 cm
and with centre C and radius 4:-8 cm,

draw two arcs intersecting each other at
D.

Then PQRS is the required (iv)
parallelogram.
Q. 10. Construct a parallelogram ABCD in
which BC = 5 cm, CD = 3 cm and
diagonal BD = 6 cm.
Sol. Steps of Construction :
(1) Draw a line segment BC=5cm.

)

A 4.8cm B
Join CD and AD.
Then ABCD is the required parallelogram.

Construct a parallelogram ABCD in
which diagonal AC = 5-6 cm, diagonal
BD = 6:2 cm and angle between them 1s
60°.

Steps of Construction :

Draw a line segment AC = 5-6 cm.
Bisect AC at O.

B S5cm C Q. 12.
(i7) With B as centre and radius 6 cm, draw
an arc.
(iii) With C as centre and radius 3 cm, draw Sol.
another arc intersecting the first arc at .
. , ()
() Join BD.aui CD. (i)
(v) Again with centre B and radius 3 cm
draw an arc and with centre D and radius
5 cm draw another arc intersecting each
otherat A.
(vi) Join AB and AD.
Then ABCD 1is the required
parallelogram.
Q. 11. Construct a parallelogram ABCD m
which AB = 4-8 cm, BC = 3-5 cm and
diagonal AC = 54 cm.
Sol. Steps of Construction :
- (i) Draw a line segment AB = 4-5 cm.
(i) With centre A and radius 5-4 cm draw

an arc and with centre B and radius 35
cm, draw another-arc intersecting the first
arc at C.

(iii) Join AC and BC.

(iii)

At O, draw a line XY making an angle

of 60° and cut off OB = OD
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= -6—22— = 3-lcm,

(iv) Join AB, BC, CD and DA.

Then ABCD 1is the
parallelogram.

Q. 13. Construct a rectangle whose adjacent
sides are 4:7 cm and 3°2 cm.

Sol. Steps of Construction :
(/) Draw a line segment AB = 4-7 cm.

required

4 s
Irx 1HY
D C
5 o
o %)
™ 3

A 4.7 cm B
(ii) At A and B, draw rays AX and BY
making an angle of 90° each and cut off
AD =BC =32 cm.
(iii) Join CD.
Then ABCD is the required rectangle.

Q. 14. Construct a rectangle ABCD in which
AB = 4-5 cm and diagonal AC = 6 cm.

Sol. Steps of Construction :
(/) Draw a line segment AB =45 cm.
X

A 45cm B

(i) AtB,draw aray BX making an angle of
90°.

(iif) With centre A and radius 6 cm draw an
arc which intersects the ray BX at C.

(iv) Join AC.

(v) With centre A and radius BC and with
centre C and radius 4:5 cm, draw arcs
intersecting each other at D.

(vi) Join AD and CD.
Then ABCD is the required rectangle.

Q. 15. Construct a rectangle ABCD in which
diagonal AC = 6-3 cm and the angle
between the two diagonals is 50°.

Sol. Steps of Construction :
(/) Draw a line segment AC = 6-3 cm.

(ii) Bisect AC at O.

(iii) At O, draw a line XY making an angle
of 50° and produce it both sides.

(iv) Cut off OB=0D ='-%icm =315 cm

(.- Diagonal of a rectangle are equal)
(v) Join AB, BC, CD and DA. '
Then ABCD is the required rectangle.

Q. 16. Construct a square one of whose
diagonals measures 6 cm.

Sol. Steps of Construction :
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(/) Draw a line segment AC = 6 cm.

$ X

(i) Draw the perpendicular bisector XY of
AC cutting AC at O.

(ii7) From O, cut off OB = 0D = % =3cm

(.- Diagonals of a square are equal and
bisect each other at right angles)

(iv) Join AB, BC, CD and DA.
Then ABCD is the required square.

Q. 17. Constructa rhombus ABCD in which AB
=4-3 cm and ZA = 45°.

Sol. Steps of Construction :
(/) Draw a line segment AB = 4'3 cm.

(i7)

(iii)
()

(v)

Sol.

(7)

(i7)

(iif)

Q. 19.

Sol.

(7)
(i7)

(iif)

(iv)

At A, draw aray AX making an angle of
45°,
From AX cut off AD =43 cm.

With centre B and D and radius equal to _
4-3 cm, draw arcs intersecting each other
at C.

Join BC and DC.
Then ABCD is a rhombus.

. Construct a rhombus ABCD in which AB

= 5 cm and diagonal AC = 6-8 cm.
Steps of Construction :
Draw a line segment AC = 6-8 cm.

D

5cm . 5cm

6.8cm

5cm 5cm

B

With centre A and C and radius 5 cm,
draw arcs which intersect each other at

B and D i.e. on both sides of AC.
Join AB, BC, CD and DA.
Then ABCD is the required rhombus.

Construct a rhombus ABCD in which
diagonal AC = 5-8 cm and diagonal BD
=64 cm.

Steps of Construction :
Draw a line segment AC = 53-8 cm.

Draw the perpendicular bisector of AC
intersecting it at O.

From O, cut off OB = OD

= 6—24- = 3-2cm,
Join AB, BC, CD and DA.



262

Q. 20.

Sol.

(77)

Then ABCD is the required rhombus.

Construct a square one of whose
diagonals 1s 5-6 cm.

Steps of Construction:
Draw a line segment AC = 5-6 cm.

Draw its right bisector XY intersecting
it at O. |

(7ii) From O, cut off OB = OD

<28 <0, 8um,
2

(#v) Join AB, BC, CD and DA.
Then ABCD is the required square.
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