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region  coclosed by  the

The

bounding lines of a clozed figure is called
the area of the figure.

The area of a closed region is
expressed In square unily (say, sq. m or
mz) Le
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The taterior of a triang

is e part
of the plane enciosed by the triengle.

VERAA
iy the

A triangular region umon of
a triangle and its intedior L., the thees line
segments forming e trianzie
interior.

By area of a triangle, we mean the

ared ifs

area of its triangular region.
A

if AABC = APQR, then arca of

(region AABC) = area of (region APQR)

' Réctangular Region

The interior of a rectangle is the

part of the plane enclosed by the rectangle.
A rectangular region is the union

of a rectangle and ifs interior.
D C

A B

A rectangular region can  be
divided into two or more than two
triangular regions in many ways.

If the length and width of a
rectangle are a unpits and b unils

respectively, then the area of the rectangle
is equal to & X b square units.

It @ 1s the side of a square, its area
= ¢, square units.

(1) Two paraticiograms are said o be

belween the same parallels, when their

bases are in the same straight line and their

stdes opposite to these bases are also in a

strarght line: as the paraliclograms ABCD,
y

EFGH in the given figure.
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(i1) Two
triangles
said ter

the -4 Y

between i

e

same parallels,
when their

line aod the line

bases arc in the same straight
loimag their vertices is
parallei to their bases: as the A ABRC,
A DEF in the given figure.

(1t1)

said to be between the same parallels,

A tangle and a parallelogram are



when their bases are in the same straight
jine, and the side of the parallelogram
opposite the base, produced if necessary,
passes through the vertex of the triangle as
are the AABC and the parallclogram
DEFG in the given figure.

A

xde of Parallelpgram
If one side of a parallclogram is

taken as its base,
distance between that side and the side
parallel to it, is called the Altitude or

arall

the perpendicular

clogram.

If one side of a triangle is taken as

ils base, the perpendicular io that side,
from the opposite vertex is cailed the
Altitude or Height of the triangle.

“Triangles  or  parallelograms
having the same or equal altitudes can be
placed between the same parallels and

conversely.”
A 1)

] [

3 1 & i MoF

Place the triangles ABC, DEF so

that their bases ﬁ(?, EF are in the same

straight line and the vertices on the same
side of it and suppose AL, DM arc the
equal altitudes. We have to show that AD
is parallel to BCEF.

AL and DMarc parallel, for they
BF. Also

are both perpendicular to
mAL= mDM . (given)

AD is parallel to LM. A similar
proof may be given in the case of

parallelograms.
‘Note:

A diagonal of a paralle]logram
divides it into two congruent triangles
(5S9)
Theg

and hence of equal area.

Parallelograms on the same base
and between the same parallel lines (or of
the same altitude) are equal in area.

Two parallelograms ABCD  and
ABEF having the same base AB andDE

between the same parallel lines AB and
DE .

Area of parallelogram ABCD =

area of parallclogram ABEF

Htatements

Beasons

' Area of (paralictogram ABCD)
= Area of (guad. ABED) + arca of (ACBE)..(1)

}

L : s o
: [Arca addition axiom]




Area of (parallelogram ABEF)
= area of (quad. ABED) + area of (ADAF)..(ii)
In As CBE and DAF
mCB=mDA
mBE=mAF
ZCBE = ZDAF
- ACBE = ADAF
..area of (ACBE) = area of (ADAF)......... (1)

Hence area of (parallelogram ABCD) = area
of (parallelogram ABEF)

[Area addition axiom]

{opposite sides of a parallelogram]
[opposite sides of a parallelogram]
[" BCIIAD,BE !l AF]

[S.AS. cong. Axiom]

[cong. Area axiom]
From (1), (ii} and (iii)

Example

(1) The area of a parallelogram is
equal to that of a rectangle on the same
base and having the same altitude.
(i) ~ Hence area of parallelogram = base
X altitude

Let ABCD be a parallelogram. AL

is an altitude corresponding to side AB.
(1 Since parallelogram ABCD and
rectangle ALMB are on the same base

AB and between the same parallels,
L

D

M C

To Prove

by above theorem it follows that
area of (parallelogram ABCD) = area of
(rect. ALMB)
(ii)But area of (rect. ALMB) = ABxAL
Hence
Area of (parallelogram ABCD) = ABxAL
Parallelograms on equal bases and
having the same (or equal) altitude are

equal in area.
A D E H

G
Given
Parallelograms ABCD, EFGH are on the
equal basesBC, FG, having equal
altitudes.

Area of (parallelogram ABCD) = area of (parallelogram EFGH)

'‘Construction

Place the parallelograms ABCD and EFGH so that their equal bases BC, FG are in

the straight line BCFG. Join BE and CH.
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‘Proof

Statements

Reasons

The given [¥™ ABCD and EFGH are
between the same parallels

Hence ADEH is a straight line Il to BC

mBC =  mFG
=  mEH
Now mBC = mEH and they are !

BE and CH are both equal and |l
Hence EBCH is a parallelogram

Now [I¥™" ABCD = lI#™ EBCH exel1)

But " EBCH = {[¥™ EFGH s

Hence area (II*" ABCD) = area (I¥™ EFGH)

Their altitudes are equal (given)
Given

EFGH is a parallelogram

A quadrilateral with two opposite sides
congruent and parallel is a parallelogram
Being on the same base BC and between
the same parallels

Being on the same base EH and between

the same parallels
From (i) and (ii)

Exercise 16.1

(1) Show that the line segment joining R ABCD is parallelogram. point p is
the mid-points of opposite sides of a a3 v~ - =
parallelogram, divides it into two equal midpoint of side DC ie. DP=PCand
parallelogranés‘ p point Q is midpoint of side AB ie.
AQ=QB.
1 ; Parallelogram AQPD = parallelogram
A1 QBCP
A Q 1
Join P to Q and Q to C.
Proof
\ Statements Reasons
'mAB = mDC
Io— 1 —
Em B =—-mDC Dividing by 2
mQB =mPC




NOwW
APQ Ce> AQBC

| Q_C = Q_Q Common

| QB = PC Proved

‘ L3 = Z4 Alt. Angles AB || DC

| APQC= AQBC S.AS=S.AS

‘ S (1) [ Corresponding sides of congruent triangles ‘
| AD = B (i) |

[ Zol = 259

Corresponding angles of congruent triangles ‘

MLl+'mL3=m £L2+m £4 Corresponding angles of || gm

JLPQBEzﬂ%%
=4A54Hm | |
| ZA = ZPQB |
‘ Now
| [lem AQPD and || em QBCP |

A—QEQE
‘/—\BE%

‘ ZA = ZPQB
| Thus ||gm AQPD = [lem QBCP

— e e s e —— e

(2) In a parallelogram ABCD, mAB= 10cm. T, he altitudes corresponding to sides AB
[ &

and AD are respectively 7 cm and 8 cm. Find AD.

Gwen Parallelogram ABCD, m AB =10cm altitudes. Corresponding

to the sides AB and AD arc 7em and 8cm.

Lonstruet; Make llgm ABCD and show the given altitudes DE
= 7cm, BF = 8cm.

g8 The area of parallelogram = b

ase X altitude
e RO

Statements T T __“[{EAS&S_ - |
| --Area of parallelogram ABCD = 10x 7 ... (i) |
| Also area of the ligm ABCD = AD x§ ... (i) | |

S mAD x8=10x7 . L ) _



| -
8
mAD = ﬁ = 8§cm
4 4

3) If two paral]elogfams of equal areas
have the same or cqual bases, their altitudes are
equal.

o Two parallelograms of same or equal
bases and same areas.

By Their altitudes are equal.

E M v
Constructmn Make the llgm ABCD and

EFGH. Draw DL L AB and HM L EF

Statements

Reasons

base x altitude = base x altitude
mAB x mDL =mEF x mHM
mAB = mEF
mEF x mDL
m DL

‘ But
=mEF x mHM

=mHM so altitudes are equal

Area of the flgm ABCD = arca of the llgm EFGH

Area = base x altitude

Dividing by m EF we get !

Theorem
same (1 e quldl) altitudes are equal in arca.

-(E_ons_t'rli'cfi"oﬁ-v-
BD meeting AD produced in M, N.

Triangles on the same base and of the

M

Draw BM Il to CA, CN |l to

Statements

Reasons

“A ABC and A DBC are between the same II'

Hence MADN is parallel to BC

. Area (IF” BCAM)=Area (I BCND)....(1)

But  AABC = —; (IF" BCAM) ... (i)

Their altitudes are equzﬂ

pms

These | are on the same base BC and

between the same Ii*

Each diagonal of a II¥" bisects it into two

congruent triangles




and ADBC= ~;’—(IIgrn BCND) ... (1i1)

Hence area (A ABC) = Area (A DBC)

From (1), (ii) and (iii)

“Theorem

Triangles on equal bases and of equal altitndes are equal in area.

A D

As ABC, DEF on equal bases

BC, EF and having altitudes equal.

Place the As ABC and DEF so that their

equal bases BC and EF are in the same

straight line BCEF and their vertices on the same side of it. Draw BX |l to CA and FY Il to

ED meeting AD produced in X, Y respectively

Statements

Reasons

A ABC and A DEF are between the same
parallels

XADY is |l to BCEF
. Area (If” BCAX) = Area (IF" EFYD) .....(J)

1

But AABC= 5 (I*" BCAX) o)
and ADEF = -li(llgm EFYD) ... (1ii)

area (AABC) = area (ADEF)

Their altitudes are equal (given)

These [I®™ are on equal bases and between
the same parallels

Diagonal of a I8 bisects it

From (i), (ii) and (ii1)

Corollaries

(1)  Triangles on equal bases and between the same parallels are equal in area.

(2)  Triangles having a common vertex and equal bases in the same straight line, are equal

in area.




Exercise 16.2

(1) Show that a median of a triangle divides it into two triangles
of equal area. '

[ER M Median of the triangle

Median divides the triangle into two triangles of equal area.

m Make A ABC, with CD as median and CE as altitude

Statements Reasons
mAD =mDB ceeer(1) | D is midpoint of m AB
Area of the AACD = % . mAD.mCE ...(ii)
Area of the ABCD = % . mBD.mCE
1 Wey .
=5 mAD.mCE ...(ii) | By (1)
AACD =A BCD By (ii) and (iii)

2 Prove that a parallelogram is divided by its diagonals into
four triangles of equal area.
ligm divided by its diagonals into four triangles

__Areas of the four triangles arc equal -
(STNTHITIE Make the ligm ABCD with diagonals mAC,mBD intersecting each other at
O.Draw BE LAC.

Statements Reasons

Area of AOBC= l mOA .m BE

o

=— mOC.mBE i ()

b | =

The diagonals of the llgm bisect each other
mOA =mOC
In AOAB < AOCD
mOB = mOD

mOA =mOC
2l = & opposite angles
AOAB=AOCD (ii)
AOAD = AOBC (iii)
. Area A OAB = Area A OBC = Area AOCD = Area A ODA | By (i), (ii) ,(iii)




3) Which of the following are true and which are false?

() Area of a figure means region enclosed by bounding lines of closed figure. TRUE
(i) Similar figurcs have same area. FALSE
(1ii) Congruent fi gures have same area. TRUE
(iv) A diagonal of a paralielogram divides it into two non-congruent triangles. FALSE
(v) Altitude of a triangle means perpendicular from vertex to the opposite side {(base). TRUE
{(vi) Area of a paralielogram is cqual to the product of hase and height. TRUE

(3.4 Find the area of the following,

3¢m
-
{i) Hcn
Area=6x 3= 18m’
4em
1
(ii) 4erm
Area =4 x 4 = 16¢cm?
8cm
dem
(i11) ? .
Area=8x 4 =32cm’
10cm
(iv) l6cm

Area = % x 16 x 10 = 80cm”

|
|
|



OBJECTIVE

The region enclosed by the
bounding lines of a closed figure
is called the ___ of the figure:
(a) Area (b)
Circle
(c) Boundary . (d) None
Base x altitude =
(a) Area of parallelogram
(b) Area of square '
(€) Area of Rectangular
(d) None
The union of a rectangular and its
interior is called:
(a) Circle region
(b) Rectangular region
(c) Triangle region
(d) None
If a is the side of a square, its area

ANSWER KEY

(a) a square unit

(b) a’” square units

(c) a” square units

(d) a* square units

The union of a triangle and its
interior is called as:

(a) Triangular region

(b) Rectangular region

(c) Circle region

(d) None of these

Altitude of a triangle means
perpendicular distance to base
from its opposite:____

(a) Vertex (b) Side
() Midpoint (d) None

[1.Jaf2]al3 [b[4[b[5[a]6]a]




