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1. Which of the following figures lie on the same base and between the same
parallels. In such a case, write the common base and the two parallels.
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Answer

(i) Trapezium ABCD and APDC lie on the same DC and between the same parallel lines
AB and DC.

(i) Parallelogram PQRS and trapezium SMNR lie on the same base SR but not
between the same parallel lines.

(iii) Parallelogram PQRS and ARTQ lie on the same base QR and between the same
parallel lines QR and PS.

(iv) Parallelogram ABCD and APQR do not lie on the same base but between the same
parallel lines BC and AD.

(v) Quadrilateral ABQD and trapezium APCD lie on the same base AD and between the
same parallel lines AD and BQ.

(vi) Parallelogram PQRS and parallelogram ABCD do not lie on the same base SR but
between the same parallel lines SR and PQ.
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1. In Fig. 9.15, ABCD is a parallelogram, AE L DC and CF L AD. If AB =16 cm, AE
=8 cm and CF =10 cm, find AD.

A B

"

D E C

Fig. 9.15
Answer
Given,
AB = CD = 16 cm (Opposite sides of a parallelogram)
CF =10 cm and AE =8 cm
Now,
Area of parallelogram = Base x Altitude
=CD xAE =AD x CF
= 16 x8=AD x 10
= AD =128/10 cm

= AD =12.8cm

2. If E,F,G and H are respectively the mid-points of the sides of a parallelogram
ABCD, show that

ar (EFGH) = 1/2 ar(ABCD).

Answer
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B

D

Given,

E,F,G and H are respectively the mid-points of the sides of a parallelogram ABCD.
To Prove,

ar (EFGH) = 1/2 ar(ABCD)

Construction,

H and F are joined.

Proof,

AD || BC and AD = BC (Opposite sides of a parallelogram)
= 1/2AD =1/2BC

Also,

AH || BF and and DH || CF

= AH = BF and DH = CF (H and F are mid points)

Thus, ABFH and HFCD are parallelograms.

Now,

AEFH and ||gm ABFH lie on the same base FH and between the same parallel lines AB
and HF.
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also, area of GHF = 1/2 area of HFCD --- (ii)

Adding (i) and (ii),

area of AEFH + area of AGHF = 1/2 area of ABFH + 1/2 area of HFCD
= area of EFGH = area of ABFH

= ar (EFGH) = 1/2 ar(ABCD)

3. P and Q are any two points lying on the sides DC and AD respectively of a
parallelogram ABCD. Show that ar(APB) = ar(BQC).

Answer
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AAPB and |[gm ABCD are on the same base AB and between same parallel AB and
DC.

Therefore,

ar(AAPB) = 1/2 ar(|]|gm ABCD) --- (i)
Similarly,

ar(ABQC) = 1/2 ar(|]|gm ABCD) --- (ii)
From (i) and (ii),

we have ar(AAPB) = ar(ABQC)
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4. In Fig. 9.16, P is a point in the interior of a parallelogram ABCD. Show that

(i) ar(APB) + ar(PCD) = 1/2 ar(ABCD)
(i) ar(APD) + ar(PBC) = ar(APB) + ar(PCD)
[Hint : Through P, draw a line parallel to AB.]

A B

D l'

(i) Alline GH is drawn parallel to AB passing through P.
In a parallelogram,

AB || GH (by construction) --- (i)

Thus,

AD || BC = AG || BH --- (ii)

From equations (i) and (ii),

ABHG is a parallelogram.

Now,
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In AAPB and parallelogram ABHG are lying on the same base AB and between the
same parallel lines AB and GH.

.. ar(AAPB) = 1/2 ar(ABHG) --- (iii)
also,

In APCD and parallelogram CDGH are lying on the same base CD and between the
same parallel lines CD and GH.

. ar(APCD) = 1/2 ar(CDGH) --- (iv)

Adding equations (iii) and (iv),

ar(AAPB) + ar(APCD) = 1/2 {ar(ABHG) + ar(CDGH)}
= ar(APB) + ar(PCD) = 1/2 ar(ABCD)

(i) Aline EF is drawn parallel to AD passing through P.
In a parallelogram,

AD || EF (by construction) --- (i)

Thus,

AB || CD = AE || DF --- (ii)

From equations (i) and (ii),

AEDF is a parallelogram.

Now,

In AAPD and parallelogram AEFD are lying on the same base AD and between the
same parallel lines AD and EF.

.. ar(AAPD) = 1/2 ar(AEFD) --- (iii)

also,
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In APBC and parallelogram BCFE are lying on the same base BC and between the
same parallel lines BC and EF.

.. ar(APBC) = 1/2 ar(BCFE) --- (iv)
Adding equations (iii) and (iv),
ar(AAPD) + ar(APBC) = 1/2 {ar(AEFD) + ar(BCFE)}

= ar(APD) + ar(PBC) = ar(APB) + ar(PCD)

5.In Fig. 9.17, PQRS and ABRS are parallelograms and X is any point on side BR.
Show that

(i) ar (PQRS) = ar (ABRS)
(ii) ar (AXS) = 1/2 ar (PQRS)

P A & B

Fig. 9.17
Answer

(i) Parallelogram PQRS and ABRS lie on the same base SR and between the same
parallel lines SR and PB.

. ar(PQRS) = ar(ABRS) - (i)

(ii) In AAXS and parallelogram ABRS are lying on the same base AS and between the
same parallel lines AS and BR.

. ar(AAXS) = 1/2 ar(ABRS) - (ii)
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ar(AAXS) = 1/2 ar(PQRS)
Page No: 106

6. A farmer was having a field in the form of a parallelogram PQRS. She took any
point A on RS and joined it to points P and Q. In how many parts the fields is
divided? What are the shapes of these parts? The farmer wants to sow wheat and
pulses in equal portions of the field separately. How should she do it?

Answer

P ]

S A R

The field is divided into three parts. The three parts are in the shape of triangle. APSA,
APAQ and AQAR.

Area of APSA + APAQ + AQAR = Area of PQRS --- (i)

Area of APAQ = 1/2 area of PQRS --- (ii)

Triangle and parallelogram on the same base and between the same parallel lines.
From (i) and (ii),

Area of APSA + Area of AQAR = 1/2 area of PQRS --- (iii)

Clearly from (ii) and (iii),

Farmer must sow wheat or pulses in APAQ or either in both APSA and AQAR.
Page No: 162
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Exercise 9.3

1. In Fig.9.23, E is any point on median AD of a AABC. Show that ar (ABE) =
ar(ACE).

s Q

S A

Answer

Given,

AD is median of AABC. Thus, it will divide AABC into two triangles of equal area.
.. ar(ABD) = ar(ACD) --- (i)

also,

ED is the median of AABC.

.". ar(EBD) = ar(ECD) --- (ii)

Subtracting (ii) from (i),

ar(ABD) - ar(EBD) = ar(ACD) - ar(ECD)

= ar(ABE) = ar(ACE)

2. In a triangle ABC, E is the mid-point of median AD. Show that ar(BED) = 1/4
ar(ABC).

Answer
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B D C

ar(BED) = (1/2) x BD x DE

As E is the mid-point of AD,

Thus, AE = DE

As AD is the median on side BC of triangle ABC,
Thus, BD =DC

Therefore,

DE = (1/2)AD --- (i)

BD = (1/2)BC --- (ii)

From (i) and (ii),

ar(BED) = (1/2) x (1/2) BC x (1/2)AD
= ar(BED) = (1/2) % (1/2) ar(ABC)
= ar(BED) = 1/4 ar(ABC)

3. Show that the diagonals of a parallelogram divide it into four triangles of equal
area.

Answer
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A B

D C

O is the mid point of AC and BD. (diagonals of bisect each other)
In AABC, BO is the median.

.. ar(AOB) = ar(BOC) --- (i)

also,

In ABCD, CO is the median.

.. ar(BOC) = ar(COD) --- (ii)

In AACD, OD is the median.

.. ar(AOD) = ar(COD) --- (iii)

In AABD, AO is the median.

.". ar(AOD) = ar(AOB) --- (iv)

From equations (i), (ii), (iii) and (iv),

ar(BOC) = ar(COD) = ar(AOD) = ar(AOB)

So, the diagonals of a parallelogram divide it into four triangles of equal area.

4. In Fig. 9.24, ABC and ABD are two triangles on the same base AB. If line-
segment CD is bisected by AB at O, show that:

ar(ABC) = ar(ABD).
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Answer

In AABC,

AO is the median. (CD is bisected by AB at O)
.. ar(AOC) = ar(AOD) --- (i)

also,

In ABCD,

BO is the median. (CD is bisected by AB at O)
.. ar(BOC) = ar(BOD) --- (ii)

Adding (i) and (ii) we get,

ar(AOC) + ar(BOC) = ar(AOD) + ar(BOD)

= ar(ABC) = ar(ABD)

Page No: 163

5. D, E and F are respectively the mid-points of the sides BC, CA and AB of a
AABC.

Show that

(i) BDEF is a parallelogram. (i) ar(DEF) = 1/4 ar(ABC)
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(iii) ar (BDEF) = 1/2 ar(ABC)

Answer
A
E E
B D C
(i) In AABC,

EF || BC and EF = 1/2 BC (by mid point theorem)

also,

BD = 1/2 BC (D is the mid point)

So, BD = EF

also,

BF and DE will also parallel and equal to each other.

Thus, the pair opposite sides are equal in length and parallel to each other.
.". BDEF is a parallelogram.

(ii) Proceeding from the result of (i),

BDEF, DCEF, AFDE are parallelograms.

Diagonal of a parallelogram divides it into two triangles of equal area.

.". ar(ABFD) = ar(ADEF) (For parallelogram BDEF) --- (i)
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also,

ar(AAFE) = ar(ADEF) (For parallelogram DCEF) --- (ii)
ar(ACDE) = ar(ADEF) (For parallelogram AFDE) --- (iii)

From (i), (ii) and (iii)

ar(ABFD) = ar(AAFE) = ar(ACDE) = ar(ADEF)

= ar(ABFD) + ar(AAFE) + ar(ACDE) + ar(ADEF) = arar(AABC)
= 4 ar(ADEF) = ar(AABC)

= ar(DEF) = 1/4 ar(ABC)

(iii) Area (parallelogram BDEF) = ar(ADEF) + ar(ABDE)

= ar(parallelogram BDEF) = ar(ADEF) + ar(ADEF)

= ar(parallelogram BDEF) = 2x ar(ADEF) = ar(parallelogram BDEF) = 2x 1/4
ar(AABC) = ar(parallelogram BDEF) = 1/2 ar(AABC)

6. In Fig. 9.25, diagonals AC and BD of quadrilateral ABCD intersect at O such
that OB = OD.

If AB = CD, then show that:

(i) ar (DOC) = ar (AOB)

(i) ar (DCB) = ar (ACB)

(iii) DA || CB or ABCD is a parallelogram.

[Hint : From D and B, draw perpendiculars to AC.]
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A
D
B
C

i, 9,25
Figo 9.25

Answer

Given,

OB =0D and AB = CD

Construction,

DE L AC and BF L AC are drawn.

Proof:

(i) In ADOE and ABOF,

£ZDEO = £BFO (Perpendiculars)

£ DOE = £BOF (Vertically opposite angles)

OD = OB (Given)

€IndCareer
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Thus, DE = BF (By CPCT) --- (i)
also, ar(ADOE) = ar(ABOF) (Congruent triangles) --- (ii)
Now,
In ADEC and ABFA,
ZDEC = ZBFA (Perpendiculars)
CD = AB (Given)
DE = BF (From i)
Therefore,ADEC = ABFA by RHS congruence condition.
Thus, ar(ADEC) = ar(ABFA) (Congruent triangles) --- (iii)
Adding (ii) and (iii),
ar(ADOE) + ar(ADEC) = ar(ABOF) + ar(ABFA)
= ar (DOC) = ar (AOB)
(i) ar(ADOC) = ar(AAOB)

= ar(ADOC) + ar(AOCB) = ar(AAOB) + ar(AOCB)  (Adding ar(AOCB) to both sides)
= ar(ADCB) = ar(AACB) (iii) ar(ADCB) = ar(AACB) If two triangles are having same
base and equal areas, these will be between same parallels DA || BC --- (iv) For
quadrilateral ABCD, one pair of opposite sides are equal (AB = CD) and other pair of
opposite sides are parallel. Therefore, ABCD is parallelogram.

7. D and E are points on sides AB and AC respectively of AABC such that
ar(DBC) = ar(EBC). Prove that DE || BC.

Answer

g ‘11 1 il i


https://www.indcareer.com/schools/ncert-solutions-for-9th-class-maths-chapter-9-areas-of-parallelograms-and-triangles/
https://www.indcareer.com/schools/ncert-solutions-for-9th-class-maths-chapter-9-areas-of-parallelograms-and-triangles/

@‘II IVN\dl ©CI

B C

ADBC and AEBC are on the same base BC and also having equal areas. Therefore,
they will lie between the same parallel lines. Thus, DE || BC.

8. XY is a line parallel to side BC of a triangle ABC. If BE || AC and CF || AB meet
XY at E and F respectively, show that

ar(AABE) = ar(AAC)

Answer

Given,
XY || BC, BE || AC and CF || AB

To show,
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ar(AABE) = ar(AAC)
Proof:
EY || BC (XY || BC) - (i)
also,
BE // CY (BE || AC) --- (ii)
From (i) and (ii),
BEYC is a parallelogram. (Both the pairs of opposite sides are parallel.)
Similarly,
BXFC is a parallelogram.
Parallelograms on the same base BC and between the same parallels EF and BC.

= ar(BEYC) = ar(BXFC) (Parallelograms on the same base BC and between the same
parallels EF and BC) --- (iii)

Also,

AAEB and parallelogram BEYC are on the same base BE and between the same
parallels BE and AC.

= ar(AAEB) = 1/2ar(BEYC) --- (iv)
Similarly,

AACF and parallelogram BXFC on the same base CF and between the same parallels
CF and AB.

= ar(A ACF) = 1/2ar(BXFC) --- (v)
From (iii), (iv) and (v),

ar(AAEB) = ar(AACF)
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9. The side AB of a parallelogram ABCD is produced to any point P. A line through
A and parallel to CP meets CB produced at Q and then parallelogram PBQR is
completed (see Fig. 9.26). Show that

ar(ABCD) = ar(PBQR).

[Hint : Join AC and PQ. Now compare ar(ACQ) and ar(APQ).]

Fig. 9.26

Answer

Fig. 9.26
AC and PQ are joined.

ar(AACQ) = ar(AAPQ) (On the same base AQ and between the same parallel lines AQ
and CP)

= ar(AACQ) - ar(AABQ) = ar(AAPQ) - ar(AABQ)

= ar(AABC) = ar(AQBP) --- (i)
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AC and QP are diagonals ABCD and PBQR. Thus,

ar(ABC) = 1/2 ar(ABCD) --- (ii)

ar(QBP) = 1/2 ar(PBQR) --- (iii)

From (ii) and (ii),

1/2 ar(ABCD) = 1/2 ar(PBQR)

= ar(ABCD) = ar(PBQR)

NCERT 9th Maths Chapter 9, class 9 Maths Chapter 9 solutions

10. Diagonals AC and BD of a trapezium ABCD with AB || DC intersect each other
at O. Prove that ar (AOD) = ar (BOC).

Answer

D C

ADAC and ADBC lie on the same base DC and between the same parallels AB and
CD.

. ar(ADAC) = ar(ADBC)
= ar(ADAC) - ar(ADOC) = ar(ADBC) - ar(ADOC)
= ar(AAOD) = ar(ABOC)

11. In Fig. 9.27, ABCDE is a pentagon. A line through B parallel to AC meets DC
produced at F.
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(i) ar(ACB) = ar(ACF)

(ii) ar(AEDF) = ar(ABCDE)

B
.

|.:l [ . ==
Fig. 9.27
Answer

(i) AACB and AACF lie on the same base AC and between the same parallels AC and
BF.

.. ar(AACB) = ar(A ACF)

(i) ar(AACB) = ar(AACF)

= ar(AACB) + ar(AACDE) = ar(AACF) + ar(AACDE)

= ar(ABCDE) = ar(AAEDF)

Page No: 164
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12. A villager Itwaari has a plot of land of the shape of a quadrilateral. The Gram
Panchayat of the village decided to take over some portion of his plot from one of
the corners to construct a Health Centre. Itwaari agrees to the above proposal
with the condition that he should be given equal amount of land in lieu of his land
adjoining his plot so as to form a triangular plot. Explain how this proposal will be
implemented.

Answer
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D C

Let ABCD be the plot of the land of the shape of a quadrilateral.

B

Construction,

Diagonal BD is joined. AE is drawn parallel BD. BE is joined which intersected AD at O.
ABCE is the shape of the original field and AAOB is the area for constructing health
centre. Also, ADEO land joined to the plot.

To prove:
ar(ADEO) = ar(AAOB)
Proof:

ADEB and ADAB lie on the same base BD and between the same parallel lines BD
and AE.

ar(ADEB) = ar(ADAB)

= ar(ADEB) - arADOB) = ar(ADAB) - ar(ADOB)
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= ar(ADEO) = ar(AAOB)

13. ABCD is a trapezium with AB || DC. A line parallel to AC intersects AB at X and
BC at Y. Prove that ar (ADX) = ar (ACY).

[Hint : Join CX.]

Answer
A p! B
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D/ e
Given,

ABCD is a trapezium with AB || DC.
XY ||AC

Construction,

CXis joined.

To Prove,

ar(ADX) = ar(ACY)

Proof:

ar(AADX) = ar(AAXC) --- (i) (On the same base AX and between the same parallels
AB and CD)

also,

ar(A AXC)=ar(A ACY) --- (ii) (On the same base AC and between the same parallels
XY and AC.)
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From (i) and (i),
ar(AADX)=ar(AACY)
14. In Fig.9.28, AP || BQ || CR. Prove that

ar(AQC) = ar(PBR).

A P
B Q
{ R
Fig. 9.28
Answer
Given,
AP ||BQ || CR
To Prove,

ar(AQC) = ar(PBR)
Proof:

ar(AAQB) = ar(APBQ) --- (i) (On the same base BQ and between the same parallels
AP and BQ.)

also,

ar(ABQC) = ar(ABQR) --- (ii) (On the same base BQ and between the same parallels
BQ and CR.)

Adding (i) and (ii),
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= ar(A AQC) = ar(A PBR)

15. Diagonals AC and BD of a quadrilateral ABCD intersect at O in such a way
that ar(AOD) = ar(BOC). Prove that ABCD is a trapezium.

Answer
A B
0
D C
Given,

ar(AAOD) = ar(ABOC)

To Prove,

ABCD is a trapezium.

Proof:

ar(AAOD) = ar(ABOC)

= ar(AAOD) + ar(AAOB) = ar(ABOC) + ar(AAOB)
= ar(AADB) = ar(AACB)

Areas of AADB and AACB are equal. Therefore, they must lying between the same
parallel lines.

Thus,AB // CD

Therefore, ABCD is a trapezium.

16. In Fig.9.29, ar(DRC) = ar(DPC) and ar(BDP) = ar(ARC). Show that both the
quadrllaterals ABCD and DCPR are trapezmms

Iograms -and- trlangles/
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Fig. 9.29

Answer

Given,

ar(DRC) = ar(DPC) and ar(BDP) = ar(ARC)

To Prove,

ABCD and DCPR are trapeziums.

Proof:

ar(ABDP) = ar(AARC)

= ar(ABDP) - ar(ADPC) = ar(ADRC)

= ar(ABDC) = ar(AADC)

ar(ABDC) = ar(AADC). Therefore, they must lying between the same parallel lines.
Thus, AB // CD

Therefore, ABCD is a trapezium.

also,

ar(DRC) = ar(DPC). Therefore, they must lying between the same parallel lines.

Thus, DC // PR

Therefore, DCPR is a trapezium.
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In the Chapter 9 Areas of Parallelograms and Triangles, we are focused on the
relationship between the areas of these geometric figures under the condition when
they lie on the same base and between the same parallels.

* Figures on the Same Base and Between the Same Parallels: Two figures are said to
be on the same base and between the same parallels, if they have a common base
(side) and the vertices (or the vertex) opposite to the common base of each figure lie on
a line parallel to the base.

* Parallelograms on the same Base and Between the same Parallels: Parallelograms on
the same base and between the same parallels are equal in area.

* Triangles on the same Base and between the same Parallels: Two triangles on the
same base (or equal bases) and between the same parallels are equal in area. Two
triangles having the same base (or equal bases) and equal areas lie between the same
parallels.

There are total 4 exercises in the Chapter 9 Class 9 Maths NCERT Solutions which
are very important for examinations purpose. We have prepared exercisewise NCERT
Solutions of every questions which can find from the given links.

NCERT Solutions prepared by Indcareer Schools subject matter experts will give you in
depth insights of every question so you can always revise topics in less time.

NCERT Solutions for Class 9 Maths Chapters:
FAQ on Chapter 9 Areas of Parallelograms and Triangles

How can | download Chapter 9 Areas of Parallelograms and Triangles Class 9 NCERT
Solutions PDF?

You can easily download Chapter 2 Polynomials NCERT Solutions just by visiting this
page as it will help you in clearing your doubts just at a click. These NCERT Solutions
are updated as per the latest marking pattern of CBSE.

How many exercises in Chapter 9 Areas of Parallelograms and Triangles?

There are total four exercises in the Chapter 9 Class 9 Maths in which the last one ins
optional. We have provided accurate and also detailed every step through which one
can always clear their doubts.

h Jiwww.in reer.
elograms-and-triangles/
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How can | understand the topics given in Chapter 9 Class 9 Maths?

NCERT Solutions is one of the best way through which one can understand all the
topics given in the Chapter 9 Class 9 Maths. Through the help of these solutions, one
will be able to solve supplementary books and exemplar questions as well.

What is the Area of a parallelogram?
Area of a parallelogram = base x height.

NCERT 9th Maths Chapter 9, class 9 Maths Chapter 9 solutions
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Chapterwise NCERT Solutions for
Class 9 Maths :

e Chapter 1 Number System

e Chapter 2 Polynomials

e Chapter 3 Coordinate Geometry

e Chapter 4 Linear Equations in Two Variables

e Chapter 5 Introduction to Euclid's Geometry
e Chapter 6 Lines and Angles

e Chapter 7 Triangles

e Chapter 8 Quadrilaterals
e Chapter 9 Areas of Parallelograms and Triangles
e Chapter 10 Circles

e Chapter 11 Constructions

e Chapter 12 Heron’s Formula

e Chapter 13 Surface Areas and Volumes

e Chapter 14 Statistics
e Chapter 15 Probability
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About NCERT

The National Council of Educational Research and Training is an autonomous
organization of the Government of India which was established in 1961 as a literary,
scientific, and charitable Society under the Societies Registration Act. The major
objectives of NCERT and its constituent units are to: undertake, promote and
coordinate research in areas related to school education; prepare and publish model
textbooks, supplementary material, newsletters, journals and develop educational Kits,
multimedia digital materials, etc.Organise pre-service and in-service training of
teachers; develop and disseminate innovative educational techniques and
practices;collaborate and network with state educational departments, universities,
NGOs and other educational institutions; act as a clearing house for ideas and
information in matters related to school education; and act as a nodal agency for
achieving the goals of Universalisation of Elementary Education.In addition to research,
development, training, extension, publication and dissemination activities, NCERT is an
implementation agency for bilateral cultural exchange programmes with other countries
in the field of school education.Its headquarters are located at Sri Aurobindo Marg in

New Delhi. Visit the Official NCERT website to learn more.
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