Chapter : 9. QUADRILATERALS AND PARALLELOGRAMS

Exercise : 9A

Question: 1

Three angle

Solution:

Let the measure of the fourth angle be xo0.Since the sum of the angles of a quadrilateral is 360°,
we have:.". 56° + 115° + 84° + x° = 360° .". 255° + x° = 360° .". x°* = 105°Hence, the measure of
the fourth angle is 105°.

Question: 2

The angles of a g

Solution:

Our given ratio of angles is 2:4:5:7. Let common multiplying factor be x°.

Hence, £ZA = 2x°, £B = 4x°, £C = 5x° and 4D = 7x°Since the sum of the angles of a quadrilateral
is 360°, we have:.". 2x + 4x + bx + 7x = 360°

5. 18 x = 360° .. x = 20°.". £A = 40° 4B =80°; 4C =100°; <D = 140°
Hence, the measure of the angles are 40°, 80°, 100° and 140°
Question: 3

In the adjoining

Solution:

Here given that ABCD is trapezium where AB || DC.

We observe that £ A and £ D are the interior angles on the same side of transversal line AD,
whereas <4 B and 4 C are the interior angles on the same side of transversal line BC.

As <A and 4D are interior angles, we have,
ZA + 4D =180°.". «£D =180° — ZA .. £ D =180° — 55° = 125°Similarly for £ B and <C,

£ZB+ 4£C =180°.". £C =180°- 4B .. £ C =180° — 70°
are 125°and 110° respectively.

110°Hence, measure of £ Dand £ C

Question: 4

In the adjo

Solution:

(i) Here it is given that in ABCD is a square and AEDC is an equilateral triangle.
Hence, we say that AB = BC = CD = DA and ED = EC = DC

Now in AADE and ABCE, we have,AD = BC ... given

DE = EC ... given£ADE = £BCE ... as both angles are sum of 60° and 90°

.. AADE = ABCE
Now by cpct,
AE = BE ...(1)

(ii) Here £ADE = 90°+ 60° = 150°
DA = DC ... givenDC = DE ... given
.. DA = DE

This means that sides of square and triangles are equal.



.. AADE and ABCE are isosceles triangles.
Hence, £DAE = 4DEA = 5(180° — 150°) = 30°/2 =15°

Question: 5

In the adjo

Solution:

Given: In ABCD, in which BM 1L AC and DN 1L AC and BM = DN.
To prove: Ac bisects BD ie. DO = BO

Proof:

Now, in AOND and AOMB, we have, ZOND = Z0OMB ...90° each4DON = £ BOM ...Vertically
opposite anglesAlso, DN = BM ...GivenHence, by AAS congruence rule,

AOND = AOMB.". OD = OB ...CPCTHence, AC bisects BD.
Question: 6

In the give

Solution:

Given: In ABCD, 4s= 40 and 8c =0cC.

To prove: (i) Ac bisects 24 and zc,

(ii) B =Dk,

(iii) zaBC = 24DC.

Proof:

(i) In AABC and AADC, we have, AB = AD ...given

BC = DC ...givenAC = AC ... common sideHence, by SSS congruence rule,
AABC = AADC

. £BAC = £DAC and 4BCA = 4DCA ...By cpctThus, AC bisects <A and < C.(ii) Now, in AABE
and AADE, we have,

AB = AD ...given<BAE = 4DAE ...from iAE = AE ...common sideHence, by SAS congruence rule,
AABE = AADE.. BE = DE ...by cpct(iii) AABC = AADC from ii
. £ABC = ZADC ...by cpct

Question: 7

In the give

Solution:

Given: ABCD is where -pgr =907, and PE=QC =DR,

To prove: (i) @& =RrcC, (ii) PQ=QR,

(iii) -opPm = 45°

Proof:

(i) Here,

BC = CD ...Sides of square

CQ = DR ...Given

BC =BQ + CQ

..CQ=BC-BQ

.. DR =BC-BQ ...(1)



Also,

CD = RC+ DR

.. DR =CD - RC = BC — RC ...(2)

From (1) and (2), we have,

BC — BQ =BC - RC

.. BQ =RC

(ii) Now in ARCQ and AQBP, we have,

PB = QC ...Given

BQ = RC ...from (i)

ZRCQ = £QBP ...90° each

Hence by SAS congruence rule,

ARCQ = AQBP

.. QR = PQ ...by cpct

(iii) ARCQ = AQBP and QR = PQ ... from (ii)
.. In ARPQ,

£QPR = £QRP = (180° ~ 90°) = 2~ = 45°

. £LQPR = 45°
Question: 8
If is a poi
Solution:

Given: In ABCD, O is any point within the quadrilateral. To prove: a4 +08+0cC +00 > AC +80. Proof:

We know that the sum of any two sides of a triangle is greater than the third side.So, in AAOC,
OA + OC > AC ...(1)

Also, in A BOD,

OB + OD > BD ...(2)

Adding 1 and 2, we get,

(OA + OC) + (OB + OD) > (AC + BD).". OA + OB + OC + OD > AC + BD

Hence proved.

Question: 9

In the adjo

Solution:



Given: In ABCD, AC is one of diagonals.
To prove:

(i) AB+BC +CD +DA > 2AC

(ii) AB+8BC +CD = DA

(iii) AB+BC +CD +DA ~ AC +BD

Proof:

(i) We know that the sum of any two sides of a triangle is greater than the third side.In AABC,
AB + BC > AC ...(1)

In AACD,

CD + DA > AC ...(2)

Adding (1) and (2), we get,

AB + BC + CD + DA > 2AC

(ii) In AABC, we have,AB + BC > AC ...(1)We also know that the length of each side of a triangle
is greater than the positive difference of the length of the other two sides.In AACD, we have:AC >
DA - CD ...(2)From (1) and (2), we have,AB + BC > DA — CD.. AB + BC + CD > DA

(i) In AABC,

AB + BC > AC ...(1)
In AACD,

CD + DA > AC ...(2)
In A BCD,

BC + CD > BD ...(3)
In A ABD,

DA + AB > BD ...(4)Adding 1, 2, 3 and 4, we get,2(AB + BC + CD + DA) > 2(AC + BD).". AB + BC
+ CD + DA > AC + BD

Question: 10
Prove that

Solution:

Given: Consider a PQRS where QS is diagonal.

To prove: <P + £Q + 4R + 4S = 360°

Proof:

For APQS, we have,

4P + £ZPQS + 4PSQ = 180° ... (1) ...Using Angle sum property of Triangle
Similarly, in AQRS, we have,

" ZSQR + 4R + £4QSR = 180° ... (2) ...Using Angle sum property of Triangle
On adding (1) and (2), we get



LP + 4PQS + 4PSQ + 4SQR + 4R + 4QSR = 180° + 180°
. P 4+ £PQS + 4SQR + 4R + £QSR + 4PSQ = 360°
. LP+ £Q + <R + 4S = 360°

.. The sum of all the angles of a quadrilateral is 360°.

Exercise : 9B

Question: 1

In the adjo

Solution:

In ABCD, £A = 72°

We know that opposite angles of a parallelogram are equal.Hence, ZA = £C and 4B = 4D .. £C
= 72°£ZA and 4B are adjacent angles..”. ZA + 4B = 180°4B = 180°° — ZA 4B = 180° — 72° =
108°.. £B = 4D = 108°Hence, 4B = 4D = 108° and 4C = 72°

Question: 2

In the adjo

Solution:

It is given that ABCD is parallelogram and £DAB = 80° and £DBC = 60°We need to find measure
of £CDB and £ZADBIn ABCD, AD || BC, BD as transversal,«DBC = £ ADB = 60° ...Alternate
interior angles ...(i)As £DAB and £ZADC are adjacent angles,

4DAB + £ZADC = 180°.". ZADC = 180°° — £DABZADC = 180° — 80° = 100°Also,

£LADC = £LADB + 4CDB.". £ADC = 100° £ZADB + 4£CDB = 100° ...(ii)From (i) and (ii), we get:60°
+ ZCDB = 100° = 2CDB = 100° — 60° = 40°Hence, £CDB = 40° and ZADB = 60°

Question: 3
In the adjo
Solution:

Given: ABCD is a parallelogram. The bisectors of 24 and zs meet oc at P..To prove: (i) z4rs = oo,
(ii) 4o =pr and PB=PC =8C, (iil) oc =240.

Proof:

. £ZA = £C and 4B = 4D ... Opposite anglesAnd ZA + 4B = 180° ... Adjacent angles.. 4B =
180° — £A 180° — 60° = 120° ... as £A =60°.". LA = £C =60° and 4B = 4D =120°(i) In A APB,

60° 120°
4PAB ="; = 30°and 4PBA =" =60°.". ZAPB = 180° — (30° + 60°) = 90°(ii) In A ADP, £PAD =

30° and ZADP = 120°.". ZAPB = 180° — (30° + 120°) = 30°

Hence,

£ZPAD = £APB = 30°Hence, AADP is an isosceles triangle and AD = DP.In A PBC,

< PBC = 60°

4 BPC = 180° — (90° +30°) = 60°and £ BCP = 60° ...Opposite angle of ZA.". £ PBC = £ BPC = £
BCPHence, APBC is an equilateral triangle and, therefore, PB = PC = BC.(iii) DC = DP + PCFrom
(i), we have

DC =AD + BC ..AD =BC DC = AD + AD

DC =2AD

Question: 4

In the adjo



Solution:

In ABCD, 840 =35, -pa0=40° and scop =105

(i) In AAOB,

4BAO = 35°

£ZAOB = 4COD = 105° ...Vertically opposite angels .. ZABO = 180° — (35° + 105°) = 40° ...
Using Angle sum property of Triangle(ii) £0DC and £ZABO are alternate angles for transversal

BD.. Z0ODC = ZABO = 40°(iii) £ACB = 4CAD = 40°° ...Alternate angles for transversal AC(iv)
ZCBD = ZABC — ZABD ...(1)

£ABC = 180° — £BAD ...Adjacent angles are supplementary
£4ABC = 180° — 75° = 105°4CBD = 105° — £ABD ... as £ABD = £ABO4CBD = 105° — 40° = 65°

Question: 5

In af|gm
Seoelutien:
H-is-giventhatin ABCD; 24 = (2x + 25 -and- 28 = (3x -5, We know-that .
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LA £B 120°

= 5 =00°




PP =0B-—asAr =%AD—&H€1—CQ=%BC,













Herein-248C.5- D, E, Fare-the midpeintsefthesides- 8C, CA-and- 45-respectively
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Selutien:
Let-the fouwrthangle bex
8_99
$:) A O \SJ
055 20 4 = 360°(Sum-of angles-of quadriateral
2_8;6 *e_gege |

34+ +-6x=360"(Sum-of anglesof a-guadrilaterab
—_ \e)
;8* —_ 869—9 |
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4

4ABT —ACT 4+ BbH




AC? + BD? = (BC? +AD?) +(AB® + AB®) - 2AB(AE+BE)

=—€B€2—+ﬂ°r9'2) 2AB(AB—AE - BE)}{Since,AB=AE EE + EB and AB—AE = BE]
=BG *+AD+2AB(BE—BH)

={BC*+AD?)+2ABEE

New,-weknowthat CD=EF

ThusACZ+BD? =(BC2+AD?)+2AB-CD
Question: 27







130°—+-70°+60°—+x°-=360>(angle-sum-of quadrilateral)
x° = 36()-9 (;899 709 } 6()9_)






Column I

Column II

(a) Angle bisectors of a
parallelogram form a

(q) Rectangle

(b) The quadrilateral
formed by joining the
mid-points of the pairs
of adjacent sides of a
square is a

(r) Square

(c) The quadrilateral
formed by joining the
mid-points

(s) Rhombus

(d) The figure formed
by joining the mid-
points of the pairs of
adjacent sides of a
quadrilateral is a

(p) Parallelogram










Selutien:

Column I Column 11

(a) Sum of all the angles | (s) 4 right angles
of a quadrilateral is

(b) In a ||gm, the angle | (p) Right angles
bisectors of two
adjacent angles
intersect at

(c) Angle bisectors of a | (q) Rectangle
|lgm form a

(d) The diagonals of a (r) 90°
square are equal and
bisect each other at an
angle of



















