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CLASS IX: MATHS
Chapter 8: Quadrilaterals

Questions and Solutions | Exercise 8.1 - NCERT Books

Q1. Ifthe diagonals of a parallelogram are equal, then show that it is a rectangle.

Sol.  Given : ABCD is a parallelogram with diagonal
AC = diagonal BD

A D

B C
To prove : ABCD is a rectangle.
Proof : In triangle ABC and ABD,

AB=AB [Common]
AC=BD [Given]
AD=BC [Opp. Sides of a ||gm]
AABC = BAD [By SSS congruency]
= /DAB = ZCBA [By C.P.C.T.] (1)
[ AD||BC and AB cuts them, the sum of the interior angle of the same side of transversal is
180°]
/DAB+ ZCBA=180° ... (11)

From eq. (i) and (i1), ZDAB = ZCBA = 90°
Hence, ABCD is a rectangle

Q2. Show that the diagonals of a square are equal and bisect each other at right angles.

Sol. Given: ABCD is a square.
To Prove : (1) AC = BD (ii) AC and BD bisect each other at right angles.
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A B
Proof: In AABC and ABAD,
AB=BA [Common]

BC=AD [Opp. sides of square ABCD]
ZABC = ZBAD [Each =90° (*.- ABCD is a square]
AABC = ABAD [SAS Rule]

AC= BD ... (i) [C.PC.T]
In AAOD and ABOC
AD=CB [Opp. sides of square ABCD]
Z0AD = Z0CB
[Alternate angles as ADIIBC and transversal AC intersects them]
Z0DA = Z0BC
[Alternate angles as ADIIBC and transversal BD intersects them]
AAQOD = ABOC [ASA Rule]
OA =0C and OB=0D ..(i)) [C.PC.T]
So, O is the mid point of AC and BD.
Now, In AAOB and ACOB
AB=BC [Given]
OA=0C [from (ii)]
OB =0B [Common]
AAOB = ACOB [By SSS Rule]
ZAOB = ZBOC [C.P.C.T]

But ZAOB+ ZBOC = 180° [Linear pair]
ZAOB + ZAOB = 180°

[AOB = BOC proved earlier]

2/A0B = 180°

—~  J/AOB= 18%:900

U
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ZAOB = ZBOC =90°
AC and BD bisect each other at right angles.

Q3. In figure, ABCD is a parallelogram. Diagonal AC bisects ZA. Show that
(1) it bisects ZC also (i) ABCD is a rhombus.

D C

Sol. Given :

Diagonal AC bisects £A of the parallelogram ABCD.

To prove :

(1) AC bisects £C

(i1)) ABCD is a rhombus

Proof :

(1) Since AB||DC and AC intersects them.
s L1l=/3 [Alternate angles] ..(1)
Similarly £2 = /4 ..(ii)
But £1=2/2 [Given] ...(1i1)
s L3=/4 [Using eq. (1), (i1) and (iii)]

Thus AC bisects ZC.
(1) L2=L3=s4=/1
= AD=CD [Sides opposite to equal angles]
.. AB=CD=AD=BC
Hence, ABCD is a rhombus.
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Q4. ABCD is a rectangle in which diagonal AC bisects LA as well as ZC. Show that
(1) ABCD is a square
(i1) diagonal BD bisects /B as well as /D.

Sol. Given : ABCD is a rectangle in which diagonal AC bisects ZA as well as ZC.
D C

A B

To prove: (i) ABCD is a square
(i1) diagonal BD bisects /B as well as ZD.

Proof :

(1) ~» AB || DC and transversal AC intersects them.
so, ZBAC = Z/DCA [ Alternate angles]
But ZBAC = ZDAC [~ AC bisects ZA]
Z DCA = ZDAC

= DA=CD

[Sides opposite to equal angles of a triangle are equal]

But AB=CD and DA =BC [Opposite side of a rectangle]
AB=BC=CD=DA

Also ZA=/B=/C=/D=90°

[~ ABCD is a rectangle]

Hence, ABCD is a square

(i1) In A BAD and A BCD,

BA =BC [~ ABCD is a square]
AD=CD [~ ABCD is a square]
BD =BD [Common]

ABAD = ABCD [By SSS congruence rule]
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Z ABD=2ZCBD [By C.P.C.T.]
ZADB = ZCDB [By C.P.C.T.]
Hence, diagonal BD bisect /B as well as ZD

QS. In parallelogram ABCD, two points P and Q are taken on diagonal BD such that DP = BQ.
Show that :

(i) AAPD = ACQB (ii)) AP=CQ
(iii) AAQB = ACPD (iv) AQ=CP
(v) APCQ is a parallelogram

Sol. (1) In AAPD and ACQB, we have

DP = BQ [Given]

AD = CB

[Opposite sides of parallelogram ABCD]

ZADP = ZCBQ [Pair of alternate angles]
= AAPD = ACQB [SAS congruence criteria]
(i)  Then, by CPCT, we have AP = CQ
(iii))  We can prove

AAQB = ACPD [as we have done in (1)]

(iv) By CPCT, we have AQ = CP
(v) Now, we have AP = CQ and AQ = CP
Hence, APCQ is a parallelogram.

Q6. ABCD is a parallelogram and AP and CQ are perpendiculars from vertices A and C on
diagonal BD. Show that
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(i) AAPB = ACQD (ii) AP = CQ

Sol.  Given : ABCD is a parallelogram and AP and CQ are perpendiculars from vertices A and
C on diagonal BD respectively.

To prove : (i) AAPB = ACQD (ii)) AP=CQ

Proof :
(1) In AAPB and ACQD,
AB=CD [Opp. side of || gm ABCD]
ZABP = ZCDQ [.. AB || DC and transversal BD intersect them]
ZAPB = ZCQD [Each = 90°]
.. AAPB = ACQD [AAS Rule]
(i1) . AP=CQ [C.PC.T.]

Q7. ABCDis a trapezium in which AB||CD and AD = BC. Show that (fig)
(1) ZA = 4B
(i) £C = «£D
(iii)) AABC = ABAD
(iv) diagonal AC = diagonal BD

Sol. Given : ABCD is a trapezium.
AB || CD and AD = BC
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A B E_

To Prove :

(1) LA=4B

(i) LC=«D D
(iii)) AABC=A BAD

(iv) Diagonal AC = Diagonal BD

Construction : Draw CE || AD and extend AB to intersect CE at E.

!

Proof :
(1) As AECD is a parallelogram.

[By construction]

AD =EC
But AD =BC [Given]
BC=EC
= /3 =/4 [Angles opposite to equal sides are equal]
Now, Z1 + £4 =180° [Interior angles]

and 22+ /3=180° [Linear pair]
= L1+ /4=/22+ /3

= L1=22 [ L3 = /4]
= ZA=/B
(11) /3 =/BCD [Alternate interior angles]
ZD = Z4 [Opposite angles of a parallelogram]
But /3 =/4 [A BCE is an isosceles triangle]
/BCD = ZADC
o ZC=2/D
(iii)) In AABC and ABAD,
AB=AB [Common]
L1=2/2 [Proved]
AD=BC [Given]
AABC = ABAD [By SAS congruency]
= AC=BD [By C.P.C.T.]
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