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AREA AND PERIMETER OF PLANE
FIGURES

Perimeter: The perimeter of a plane figure is
the length of its boundary.
The unit of penimeter is the unit of length.

Area: The area of a plane hgure is a measure
of the surtace enclosed by its boundary, It is
measured in square units.

Example: For small regions, standard units of
area. sq. cm (em) are used. For larger regions,
sq. m (m?) and sq. km (km?) are used. Fields
are generally measured in hectares.

100 hectares = 1 sq. km,
1 hectare = 10000 m?

1 are = 100 m?

Area and Perimeter of Triangles

1. Area of a triangle = —_l; « base x height

Any side of a tnangle can be taken as base, then the
corresponding alutude (height) is used.

Perimeter of AABC = AB - BC + AC

In obtuse triangle, height is outside trangle as
shown in Fig. 17.2(i).
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Fig. 17.2

In APQR |Fig. 17.2(0]. if ’Q is the base, then

RS is the height.

2. Right-angled Triangle: In a right-angled
triangle, the two sides containing the right
angle are the base and height.

Area of APQR = = x PQ x QR

where 2Q =907
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Perimeter of APQR = ’Q + QR + I'R

3. Equilateral Triangle: In an equilateral
triangle, the altitude bisects the side.
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Using pythagoras theorem,
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perimeter of equilateral tnangle = 34
: sosceles Triangle: In an isosceles triangle

slso, the altitude on the unequal side
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Height can be found using Pythagoras
theorem. If the equal sides = a and

base = b.
L 2 _ 2
Height on the base = \/,r__—’; - E
e i -
R = l xb _4‘1_:-_1'2 . 1 b3 3 l:
LArea= > v 5 3 =
Perimeter of AABC =2a + h

Heron’s Formula
When all three sides of a triangle are given.
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Area A= \fs(s —a)(s - b)(s =€)

& Ml _a+b+c
ere s = Semi-perimeter = ——
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E_“’"Plo 1: Find the area of a triangle with
sides 25 cm, 25 cm and 30 cm.

Solution: s - 22+ 23+30 _ .
e 4

Using Heron's formula,
Area = J—\Ts -a)(s-D)(s-rc)
= J40(40 - 25)(40 - 25)(40 - 30)
= JA0 21515 10= 15 = 20 = 300 em®

Example 2: Find the area of an equilateral
triangle with side 12 cm.
Solution: Area of equilateral triangle

= X2 sgide? = =222 x 12 12
= 1.732 = 36 = 62.352 cm?

Example 3: Find the area of a triangle with
sides 11 cm, 60 cm and 61 cm.

Solution: Observe that 117 + 60° = 61°
. It satisfies Pythagoras theorem.
Thus, it is a right-angled A.
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ArcaofA=71,- * 11 = 60 = 330 cm?

Nole: Recognising a few Pythagoreans triplets helps
in finding the arca in a simple way.

Example 4: The base of an isosceles A is
24 cm and its area is 192 em?. Find its perimeter.

Solution:
A
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24cm




J\rcaul'v_\aé v heh=192
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= h=16cm

8 12cm D

InAABD, A =AD =16 cm, b=BD=12¢cm

AB=J12° 4167 =20em=AC

Penmeter =24 + 20 « 20 = 64 cm
Example 5: In AABC, medians BE and CF

intersect at G at right angles. BE = 15 cm,
CF =12 cm. Find the area of AABC.
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Solution:
Medians intersect at centroid in the ratio 2 : 1.

\?

CG=§-CF= «~12=8cm
Arca of ABEC= — » BE ~ CG

=15 » 8 = 60 cm?
Arca of AABC = 2 = Area of ABEC = 120 em?

D)= 1A= |

[Median bisects the A into 2 equal areas)

Example 6: The radius of the circumcircle
of a right-angled triangle is 6 cm and the
altitude drawn to the hypotenuse is 4.5 cm.
Find the area of the triangle.

Solution:

= =12
Hypolenuse BC =2r=12cm

Alude, AD=4.5cm

Note:Ina right-angled A the circumcentre lies at ¢,
mid-point of the hypolentise:

1
Arca of AABC = =

—

» 12-45=27Tcm?

Example 7: In the figure, AABC is righ.
angled at B. AC=75cm, AB=45cm. TLjs
perpcndiculat to BC. Calculate TL if the are,
of the quadrilateral ABTC is 18 cm?,
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Solution: Using Pythagoras theorem,

BC= V75" -45° =6cm

Arca of AABC = -_l; *45*x6=135cm’
Area of ABTC = Arca of quadrilateral ABTC
— Area of AABC
=18-13.5=45cm’

1
5 *BCxTL =45

=2 9
TL: ﬁ = l_s cm

6
Example 8: The area of an isosceles right:

angled triangle is 72 cm?, What is the length
of its hypotenuse?




soluﬁ"“‘ Let x be the length of equal sides,

1 4

T

Arcaof A= -_l; x*xx=T2

f=ldd=2x=12
typotenuse = VX7 +
=JI44 + 144 = 2113
=122 =12 % 1.414= 16,968 cm

gxample 9: The base of a triangular field is
double its height. The cost of cultivating the
field at 2360 per hectare is ¥5760. Find its base
and height.

solution: Let the height be x m.
Base = 2x

1
Arca of A = = x 2y = x=x?

-~

Total cost
Rate per hectare

= —W—m- = 16 hectares

360
A x® =160000 m? [~ 1 hectare = 10000 m?]
= x = JI60000 =400 m
Base = 800 m and height = 400 m

Area of the field =

Example 10: The area of a triangle is 48 cm?.
Find the base if the altitude exceeds the base
by 4 cm.

Solution: Let the base be x cm.
Altitude = (x +4) cm

Area = % * x{x+4)=48
o+ dr=96
Cedr-96=0
(x + 12)x-8)=0

x=8 = Basc = 8cm

1. Find the area of tnangle with following sides.
|All measures are in cm.|
(n1o, 17, 21 (1) 17, 25,28 (in) 25, 39, 40
The sides of a triangle are in the ratio5: 12:13.
If its perimeter is 90 cm, find the area of the
triangle.
3. In AABC, ZA =907, AB = 14 cm, AC = 48 cm.
Find the
(1) area of AABC
(1) length of perpendicular from A to BC

L In APQR, 2Q =90° and PQ = QR = 6 cm.
Calculate the
(1) area of tnangle
(i1) length of perpendicular from Q to PR
[Take V2 =1.414]

5. Find the area of an isosceles right triangle with
hypotenuse 40 cm.

6. The base of an isosceles triangle is 40 cm and
its area is 420 cm?. Find the length of its evqual
sides

| 5

7. Inanisosceles triangle, the unequal side is 22 cm

and perimeter is 144 cm. Find its area.
8. Find the area of an equilateral triangle with

side 8 cm, [Take V3 =1.732).

9. TIfthearcaof an equilateral triangleis 253 cm?,

find its penimeter.

10. In the given figure, PQR is an equilateral
triangle of side 20 em. AQSR is inscribed init,
ZQSR =90°, QS = 16 cm. Find (1) SR, (i7) the
arca of the shaded portion. [Take /3 = 1.732).




SUGGESTED LINKS

1. https://youtu.be/zLyvu3gUACS



https://youtu.be/zLyvu3gUAC8

