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Chapter 8: Quadrilaterals

NCERT Exemplar - Class 9 - Maths

Exercise 8.1 - Textbook page 73

Question 1

Three angles of a quadrilateral are 75°, 90° and 75°. The fourth angle is
(A) 90°

(B) 95°

(C) 105°

(D) 120°

Solution

(D) 120°

Explanation:

According to the question,

Three angles of quadrilateral are 75°, 90° and 75°
Consider the fourth angle to be x.

We know that,

Sum of all angles of a quadrilateral = 360°

= 75° + 90° + 75° + x = 360°

= 240° + x = 360°

= X = 360° — 240°

= x =120°

Hence, the fourth angle is 120°.
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Therefore, option (D) is the correct answer.

Question 2
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A diagonal of a rectangle is inclined to one side of the rectangle at 25°. The acute angle between the

diagonals is

(A) 55°

(B) 50°

(C) 40°

(D) 25°

Solution

(B) 50°

Explanation:

According to the question,

A diagonal of a rectangle is inclined to one side of the rectangle at 25°
i.e., Angle between a side of rectangle and its diagonal = 25°

Consider the acute angle between diagonals to be = x

250

We know that diagonals of a rectangle are equal in length i.e.,
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AC =BD

Dividing RHS and LHS by 2,

=1L AC =% BD

Since, O is mid-point of AC and BD
=0D=0C

Since, angles opposite to equal sides are equal
= Ly=25°

We also know that,

Exterior angle is equal to the sum of two opposite interior angles.

So, £LBOC = LODC + LOCD

= LX=Ly+25°

= /[x=25°+25°

= /[x =50°

Hence, the acute angle between diagonals is 50°.

Therefore, option (B) is the correct answer.

Question 3
ABCD is a rhombus such that ZACB = 40°. Then ZADB is

(A) 40°
(B) 45°
(C) 50°
(D) 60°
Solution
(C) 50°

Explanation:
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According to the question,

ABCD is a rhombus

/ ACB = 40°
A
0
D 1% B
0
400
C
v LACB =40°
= /£ 0OCB =40°
**AD || BC

= LDAC = £LBCA = 40° [Alternate interior angles]

= LDAO =40°

Since, diagonals of a rhombus are perpendicular to each other
We have,

£LAOD =90°

We know that,

Sum of all angles of a triangle = 180°

= LAOD + LADO + £LDAO = 180°

= 90° + LADO + 40° = 180°

= 130° + LADO = 180°
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= /LADO =180° — 130°
= LADO =50°

= LADB =50°

Hence, ZADB = 50°

Therefore, option (C) is the correct answer.

Question 4

The quadrilateral formed by joining the mid-points of the sides of a quadrilateral

PQRS, taken in order, is a rectangle, if
(A) PQRS is a rectangle

(B) PQRS is a parallelogram

(C) diagonals of PQRS are perpendicular

(D) diagonals of PQRS are equal.
Solution

(C) diagonals of PQRS are perpendicular
Explanation:

Let the rectangle be ABCD,

We know that,

Diagonals of rectangle are equal

- AC=BD

= PQ=QR

. PQRS is a rhombus

Diagonals of a rhombus are perpendicular.
Hence, diagonals of PQRS are perpendicular

Therefore, option (C) is the correct answer.
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Question 5

The quadrilateral formed by joining the mid-points of the sides of a quadrilateral

PQRS, taken in order, is a rhombus, if
(A) PQRS is a rhombus

(B) PQRS is a parallelogram

(C) diagonals of PQRS are perpendicular

(D) diagonals of PQRS are equal.
Solution

(D) diagonals of PQRS are equal.
Explanation:

Since, ABCD is a rhombus

We have,

AB =BC =CD =DA

Now,

Since, D and C are midpoints of PQ and PS
By midpoint theorem,

We have,

DC =% QS

Also,

Since, B and C are midpoints of SR and PS
By midpoint theorem

We have,

BC =% PR

Now, again, ABCD is a rhombus

. BC=CD
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=1 QS =% PR
= QS =PR
Hence, diagonals of PQRS are equal

Therefore, option (D) is the correct answer.

Question 6

If angles A, B, C and D of the quadrilateral ABCD, taken in order, are in the ratio
3:7:6:4, then ABCD is a

(A) rhombus

(B) parallelogram

(C) trapezium

(D) kite

Solution

(C) trapezium

Explanation:

As angles A, B, C and D of the quadrilateral ABCD, taken in order, are in the ratio 3: 7: 6: 4,
We have the angles A, B, C and D = 3x, 7x, 6x and 4x.

Now, sum of the angle of a quadrilateral = 360°.

3X + 7x + 6x + 4x = 360°

=20x = 360°

= x =360 + 20 =18°

So, the angles A, B, C and D of quadrilateral ABCD are,

LA =3x18°=54°,

LB =7x18°=126°

£C =6x18°%=108°
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LD =4x18°=72°

AD and BC are two lines cut by a transversal CD

Now, sum of angles £C and 4D on the same side of transversal,

£LC +/£D =108° + 72° =180

Hence, AD|| BC

So, ABCD is a quadrilateral in which one pair of opposite sides are parallel.
Hence, ABCD is a trapezium.

Therefore, option (C) is the correct answer.

Question 7
If bisectors of LA and 4B of a quadrilateral ABCD intersect each other at P, of ZB and £C at Q, of LC
and 4D atR and of ZD and £A at S, then PQRS is a

(A) rectangle
(B) rhombus
(C) parallelogram

(D) quadrilateral whose opposite angles are supplementary
Solution

(D) quadrilateral whose opposite angles are supplementary

Explanation:
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We know that,

Sum of all angles of a quadrilateral = 360°

=LA+ LB+ LC+ LD =360°

Dividing LHS and RHS by 2,

=% (LA+ LB+ LC+ LD) =% x360°=180°

Since, AP, PB, RC and RD are bisectors of LA, £B, £LC and 4D
= /LPAB + LABP + ZRCD + ZRDC = 180° ... (1)

We also know that,

Sum of all angles of a triangle = 180°

LPAB + LAPB + LABP = 180°

= /PAB + LABP = 180° — LAPB ...(2)

Similarly,

S LRDC + LRCD + LCRD =180°

= /RDC + LRCD =180° - LCRD ...(3)

Substituting the value of equations (2) and (3) in equation (1),

180° — LAPB + 180° — ZCRD = 180°
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= 360° — LAPB — LCRD = 180°

= LAPB + LCRD = 360° — 180°

= /APB + ZCRD = 180° ...(4)

Now,

£LSPQ = LAPB [vertically opposite angles]

LSRQ = LDRC |vertically opposite angles]

Substituting in equation (4),

= LSPQ + LSRQ =180°

Hence, PQRS is a quadrilateral whose opposite angles are supplementary.

Therefore, option (D) is the correct answer.

Exercise 8.2 - Textbook page 75

Question 1
Diagonals AC and BD of a parallelogram ABCD intersect each other at O. If OA =3 cm and OD =2 cm,
determine the lengths of AC and BD.

Solution

According to the question,
OA=3cm

OD=2cm

We know that,

Diagonals of parallelogram bisect each other.

Then,

AC = 2A0
AC=2x3cm
AC=6cm
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And,
BD = 20D
BD=2x2cm
BD=4cm

Hence, AC = 6 cm and BD = 4cm

Question 2

Diagonals of a parallelogram are perpendicular to each other. Is this statement true? Give reason for

your answer.
Solution

The statement “diagonals of a parallelogram are perpendicular to each other” is false.
Justification:

Diagonals of a parallelogram bisect each other but not at 90°.

So, they are not perpendicular to each other.

Hence, this statement is false.

Question 3
Can the angles 110°, 80°, 70° and 95° be the angles of a quadrilateral? Why or why not?

Solution

The angles 110°, 80°, 70° and 95° cannot be the angles of a quadrilateral.
Justification:

We know that,

Sum of all angles of a quadrilateral = 360°

Sum of given angles,

110° + 80° + 70° + 95° = 355° # 360°
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Hence, 110°, 80°, 70° and 95° cannot be the angles of a quadrilateral.

Question 4

In quadrilateral ABCD, £ZA + £D = 180°. What special name can be given to this quadrilateral?
Solution

According to the question,

In quadrilateral ABCD, LA+ 4D = 180°

We know that,

In a trapezium,

Sum of co-interior angles = 180°

Hence, the given quadrilateral is a trapezium.

Question 5

All the angles of a quadrilateral are equal. What special name is given to this quadrilateral?
Solution

According to the question,

All the angles of a quadrilateral are equal.

Suppose all the angles of the quadrilateral = x

We know that,

Sum of all angles of a quadrilateral = 360°

=X+ X+ X+ x=360°

= 4x = 360°
= X = 360°/4
= x=90°

Hence, the quadrilateral is a rectangle.
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Question 6
Diagonals of a rectangle are equal and perpendicular. Is this statement true? Give reason for your
answer.

Solution

The statement “diagonals of a rectangle are equal and perpendicular” is false.
We know that,

Diagonals of a rectangle bisect each other.

Therefore, they are equal but they are not perpendicular.

Hence, the statement is not true.

Question 7

Can all the four angles of a quadrilateral be obtuse angles? Give reason for your answer.
Solution

All the four angles of a quadrilateral cannot be obtuse angles.

Justification:

We know that,

Sum of all angles of a quadrilateral = 360°

So, at least one angle should be acute angle.

Hence, all the four angles of a quadrilateral cannot be obtuse angles.

Exercise 8.3 - Textbook page 78

Question 1
One angle of a quadrilateral is of 108° and the remaining three angles are equal. Find each of the three
equal angles.

Solution

Let the remaining three equal angles be x.
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We know,

Sum of all interior angles of a quadrilateral is = 360°
108° + x + x + x = 360°

108° + 3x = 360°

3x = 360° — 108°

3x = 252°
X = 252/3
x = 84°

Each of three equal angles, x = 84°.

Question 2

examelite.com

ABCD is a trapezium in which AB || DC and ZA = £ZB = 45°. Find angles C and D of the trapezium.

Solution

According to the question,
ABCD is a trapezium

LA=/LB=45°

45°

459

A >

We know that,
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Angles opposite to each other in quadrilateral are supplementary.
Then, we have,
LA+ LC=180°
45° + £C =180°
£C =180° —45°
£LC=135°
Similarly,

We have,

LB+ LD =180°
45° + £ D = 180°
4D =180° —45°

4D =135°

Question 3
The angle between two altitudes of a parallelogram through the vertex of an obtuse angle of the
parallelogram is 60°. Find the angles of the parallelogram.
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Solution

600

According to the question,

ABCD is parallelogram,

DP L AB

DQ L BC.

£PDQ = 60°

In quad. DPBQ,

Using angle sum property of a quadrilateral,

We have,

LPDQ+ £Q + LP + £B =360°
60° + 90° + 90° + /B = 360°
240° + LB = 360°

4B =360° — 240°

4B =120°

Since, opposite angles in parallelogram are equal,

ExameElite - examelite.com
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We have,

LB =/,D=120°

Since, opposite sides are parallel in parallelogram,
We have,

AB||CD

Also, since sum of adjacent interior angles is 180°,
We have,

LB+ £C=180°

120° + £C =180°

£C =180°-120°

£C =60°

Since, opposite angles in parallelogram are equal,
We have,

LC=LA=60°

Question 4

ABCD is a rhombus in which altitude from D to side AB bisects AB

ExameElite - examelite.com
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Solution

According to the question,

We have,

ABCD is a rhombus.

DE is the altitude on AB then AE = EB.
In AAED and ABED,

We have,

DE = DE (common line)

LAED = £LBED (right angle)

AE = EB (DE is an altitude)

. AAED = ABED by SAS property.
~.AD = BD (by C.P.C.T)

But AD = AB (sides of rnombus are equal)

= AD =AB=BD
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- ABD is an equilateral triangle.

s LA=60°

Since, opposite angles of rhombus are equal, we get,
= LA=LC=060°

We also know that,

Sum of adjacent angles of a rhombus = supplementary.
So,

LABC + £BCD =180°

LABC + 60° = 180°

LABC =180° - 60° = 120°

Since, opposite angles of rhombus are equal, we get,
LABC = LADC = 120°

Hence, Angles of rhombus are:

LA=60° LC=60° £B=120° 4D =120°

Question 5
E and F are points on diagonal AC of a parallelogram ABCD such that AE = CF. Show that BFDE is a
parallelogram.
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Solution

Construction:

Join BD, meeting AC at O.

According to the question,

Since diagonals of a parallelogram bisect each other,
We get,

OA=0C and OD = OB.

And,

OA =0C and AE = CF,

OA-AE=0C-CF

OE =OF

So, BFDE is a quadrilateral whose diagonals bisect each other.

Hence, BFDE is a parallelogram.
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Exercise 8.4 - Textbook page 82

Question 1

A square is inscribed in an isosceles right triangle so that the square and the triangle have one angle in
common. Show that the vertex of the square opposite the vertex of the common angle bisects the
hypotenuse.

Solution

C

N [3]4]
A D B

According to the question,

AABC with ZA =90° and

Since, ABC is an isosceles triangle,

We get,

AB =AC ...(i)

Let ADEF be the square inscribed in the isosceles triangle ABC.
Then, we have,

AD = AF = EF = AD ...(ii)

Subtracting equation (ii) from (i),

AB —AD =AC - AF
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BD = CF

Now,

Considering ACFE and AEDB,

BD =CF

DE = EF

LCFE = LEDB = 90° (Since, they are the side of a square)
ACEF ~ ABED (By SAS criteria)

Hence, CE = BE

Therefore, vertex E of the square bisect the hypotenuse BC.

Question 2
In a parallelogram ABCD, AB = 10 cm and AD = 6 cm. The bisector of ZA meets DC in E. AE and BC
produced meet at F. Find the length of CF.

Solution

6cm

According to the question,

We have,
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ABCD is a parallelogram

AB =10cm

AD = 6cm.

The bisector of ZA meets DC at E.

AE and BC produced meet at F.

Since, AF bisects ZA,

We get,

LBAE = ZEAD ... (1)

LEAD = LEFB ... (2) [Alternate angles]
From equations (1) and (2),

We get,

LBAE = LEFB

Since sides opposite to equal angles are equal,
We get,

BF =AB

Here, AB =10 cm

So, BF=10cm

=BC+CF=10cm

6 cm + CF =10 cm [BC = AD = 6 cm, opposite sides of a parallelogram]

=2>CF=10-6cm=4cm

= CF=4cm

Question 3
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P, Q, R and S are, respectively, the mid-points of the sides AB, BC, CD and DA of a quadrilateral ABCD

in which AC = BD. Prove that PQRS is a rhombus.

ExameElite - examelite.com

Page 23 of 35



ExamElite - Textbook Solutions

Solution

1L

S¢

1L

According to the question,

We have,

P is the mid-point of the sides AB
Q is the mid-point of the sides BC
R is the mid-point of the sides CD
S is the mid-point of the sides DA
Also, we know that,

AC =BD.

In AADC, by mid-point theorem,
SR=%AC

And, SR||AC

In AABC, by mid-point theorem,
PQ =% AC

And, PQ||AC

Hence, SR =PQ =% AC

ExameElite - examelite.com
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Similarly,

In ABCD, by mid-point theorem,
RQ =% BD

And, RQ||BD

In ABAD, by mid-point theorem,
SP=%BD

And, SP||BD

So, we get,
SP=RQ=%BD=%AC
Then,

SR=PQ =SP=RQ

Hence, PORS is a rhombus.

Question 4
P, Q, R and S are, respectively, the mid-points of the sides AB, BC, CD and DA of a quadrilateral ABCD
such that AC L BD. Prove that PQRS is a rectangle.
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Solution

According to the question,

We have,

P is the mid-point of the sides AB
Q is the mid-point of the sides BC
R is the mid-point of the sides CD
S is the mid-point of the sides DA
Also,

AC 1L BD

£LCOD = LAOD = LAOB = LCOB =90°

In AADC, by mid-point theorem,
SR=%AC

And, SR||AC

In AABC, by mid-point theorem,
PQ =%AC

And, PQI||AC
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So, we have,

PQ||SR and SR = PQ = %2 AC
Similarly,

SP||RQ and SP = RQ =% BD
Now, in quadrilateral EOFR,
OE||FR and OF||ER

So, we get,

LEOF = LERF = 90°

Hence, PQRS is a rectangle.

Question 5
P, Q, R and S are, respectively, the mid-points of sides AB, BC, CD and DA of quadrilateral ABCD in
which AC = BD and AC L BD. Prove that PQRS is a square.

Solution

According to the question,

We have,

P is the mid-point of the sides AB
Q is the mid-point of the sides BC
R is the mid-point of the sides CD
S is the mid-point of the sides DA
Also,

AC 1 BD

And AC = BD
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L

L

A

In AADC, by mid-point theorem,
SR=%AC

And, SR||AC

In AABC, by mid-point theorem,
PQ =%AC

And, PQI|AC

So, we have,

PQ|ISR and PQ = SR = %2 AC
Now, in AABD, by mid-point theorem,
SP||BD and SP = % BD = % AC
In ABCD, by mid-point theorem,
RQ||BD and RQ =% BD =% AC
SP=RQ=%AC

PQ = SR =SP=RQ

Thus, we get that,

All four sides are equal.

Considering the quadrilateral EOFR,
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OE||FR, OF||ER
LEOF = LERF = 90° (Opposite angles of parallelogram)
£LQRS =90°

Hence, PQRS is a square.

Question 6

A diagonal of a parallelogram bisects one of its angles. Show that it is a rhombus.
Solution
Let the parallelogram be = ABCD

Diagonal AC bisect LA.

LCAB = LCAD

Now,

AB||CD and AC is a transversal.
LCAB = LACD

Again, AD||BC and AC is a transversal.

LDAC = LACB
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Now,

LA=/LC

Y2 LA=Y LC

LDAC = LDCA

AD =CD

But, AB = CD and AD = BC (Opposite sides of parallelograms)
AB=BC=CD=AD

Thus, ABCD is a rhombus.

Question 7
P and Q are the mid-points of the opposite sides AB and CD of a parallelogram ABCD. AQ intersects DP
at S and BQ intersects CP at R. Show that PRQS is a parallelogram.

Solution

According to the question,
Q is the midpoint of AB

P is the midpoint of CD
Now,

AB||CD,

Also,

AP||QC

And, AB =DC

% AB =% DC

AP =QC
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Now,

AP||QC and AP = QC
APCQ is a parallelogram.
AQ||PC or SQ||PR

Again,

AB||IDC means %2 AB =% DC
BP =QD

Now, BP||QD and BP = QD
BPDQ is a parallelogram
So, PD||BQ or PS||QR
Thus, SQJ||RP and PS||QR

PQRS is a parallelogram.

Question 8

ABCD is a quadrilateral in which AB || DC and AD = BC. Prove that ZA = /ZB and £C = LD.
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Solution

According to the question,
We have,

Quadrilateral ABCD
ABJ|CD and AD = BC.

To prove: LA= /LB and LC = LD.

Construction: Draw DP 1L AB and CQ L AB.

Proof: In AAPD and ABQC,

Since £1 and 42 are equal to 90°
L1=/L2

Distance between parallel line,

AB = BC [Given]

By RHS criterion of congruence,
We have

AAPD = ABQC [CPCT]

LA=/LB
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Now, DC||AB

Since, sum of consecutive interior angles is 180°

LA+/£3=180 ...(1)

And,

/LB +/£4=180 ...(2)

From equations (1) and (2),
We get

LA+ /L3=/LB+ L4
Since, LA= /LB,

We have,

= /3=/LA4

= /LC=LD

Hence, proved.

Question 9

In Fig. 8.11, AB || DE, AB = DE, AC || DF and AC = DF. Prove that BC || EF and BC = EF.

A

D
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Solution
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According to the question,
In quadrilateral ABED,
We have,

AB||DE and AB = DE
ABED is a parallelogram.
AD||BE and AD = BE

In quadrilateral ACFD,
We have,

AC||FD and AC = FD
ACFD is a parallelogram.
AD||CF and AD = CF

AD = BE = CF and CF||BE
In quadrilateral BCFE,

BE = CF and BE||CF.

BCFE is a parallelogram.
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BC = EF and BC||EF

Hence proved.
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