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l "l SOME SPECIAL TYPES OF TRIANGLES

l. Equilateral Triangle : A\
Let the length of each side of an equilateral triangle be a unit;
then, its perimeter = 3 x its side = 3a

]
Vi,

3 .
and its arca = x(sndc)3=T - a

© e ava of an equllalml lrimnlo Is mumerlcally equal to it M\
Find @ shde of the triangle [Tke V3 = 1731 _\\

Nevdwetvom ’

Given Atea = Perimeter [Numerically)
I\ Ixd

- N e = Valde e Nide = /3

- e w b 3w b X 173 unit = 692 unit

\n,

O ¢ lmlnte lhe area of an equllatml triangle, whose height is 20 ':N

Solunon A
Let ABC be the given equilateral triangle and /
AD is perpendicular to base BC; then clearly; n
AD = 20 cm k/
It cach side of the given triangle be a cm; then
AH = acm <« 12'._.0 ¢
and. BD = .!. BC [1n equilateral A, perpendicular from vertex bisects the bug
|
= 5 acm
In right-angled triangle ABD : 2
a
AD? ¢ BD? = AB? = (200 + (;) =a? [Pythagoras Theoers
e 16(X)
On simplifying, we get : @ = 400 x : =3
fa
Area of the triangle = \'—43 a?
Ji 1600 "
o = X =3~ em® = 2009 ¢m? \m

2. Isosceles Triangle :

@ Find the area of an isosceles triangle whose equal sides are § cm each and base is
6 cm.

Nolution
In an isosceles triangle ABC, et AB= AC = § em and BC = 6 ¢m.,
Draw AD perpendicular to RC,

Since, 'lhr perpendicular from the vertex to the base of an
isosceles triangle bisects the base, therefore

|
BDeCD = 5 XxXObcem = Yem




leing Pythagoras Theorem in triangle ABD, we get ;
D: = AB: - BD?
551-32=25—9=|6 = AD=4cm

|
Arca of A = 3 base x height
I P
= 2BCXAD=5x6x4cm2=IZ(-m3 Ans,
rive method :
fie - tven §
v ginces the sides of the given isosceles triangle are S cm, 5 cm and 6 cm
5+5+6
paetg S e
ol area of A = J8(8 -5 ) (8- 5) (K- 6) cm?
= JSx I%¥3%2 em?= 12 em? Ans.

n‘!n’ mrlllﬂd .
Area of an isosceles triangle

| 3
= 7 bx J4a2 - b7 ; where, a = length of each equal side
and, b = length of base.

| ’ =
I x6x J4 x5 -6 =12 cm? Ans.

1 Right-angled Triangle :

"

A
The area of a right-angled triangle is equal to half the
product of the sides containing the right angle.
1
In the given figure; Area of A ABC = 3 AB x BC B c

@  The sides of a triangle containing the right angle are Sx cm and (3x — 1) cm. If
the area of the triangle is 60 cm?, calculate the lengths of the sides of the triangle.

Solution :

| §o% :
Since, area of a right-angled triangle = = x product of its sides containing the right angle

|
o 60 = -2-x5xx(3x-l)
= 120 = I5x*-5x ie, 3x*-x-24=0 [Dividing each term by 5]
3 -8
On solving the quadratic equation; we get :x=3 and x = =
Since, x = -TS will give negative values of the sides of the triangle, which is impossible;
thc‘ x=3.

Lengths of the sides = § xcm and (3x - 1) cm
s5x3cmand (3x3-1)cm=15cm and 8§ cm Ans.




: ABC

| e The given figure shows an equilateral lnunglc"" o

‘ Whose each side is 10 ¢m and a ﬁght-“"g:sdl'll:‘:i Stc
BDC whose side BD = 8 em and £D =907

| area of the shaded portion,

In vight-angled A BDC, .
BD? + CD? = BC? =» 82+ CD* = 107
= CD=6cm

Area of A BDC

NE) 1732

Also, area of equilateral A ABC

< The aren of the shaded |“'”i""
Area of A ABC - Area of A BDC
433 emd -2 cm? = 193 em-

1
| o —
:xnpxc|)=-;x8cmx6cm_24cmz

T x (side)? = —— x 10* em? = 433 om?

o A Kite is made as shown alongside in which

ABC is an cquilateral triangle with side

20 em, BOC is an isosceles triangle with

OB = OC = 26 ¢m and ODE is an isosceles B
triangle with base DE = 8 ¢m and height

6 cm. Find the whole area of the kite.

SNelvition

3

Area of AABC = ¥= x (20)? sq. em

c

D

=5 «5

x 20 x 20 sq. cm

100 x 1:732 sq cm

= 1732 sq. em
Join BC and draw OP 1 BC.
Since, BOC is an isosceles triangle, OP will bisect BC
= BP=CP=10cm
In right angle A OBP,

BP = 10 cm and OB = 26 cm

= OP = 24 ¢m [Using Pythagoras Theorem)]
& Areaof ABOC = & x BC x Op

x2()x24sqcm=240sqcm

Arca of A ODE = 7 X8 x65qcm =24 sqem

Required wrea = (173.2 4 240 4+ 24) sq cm = 437-

— D] — P —

2 sq em.
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P

,-/-
0 sides is 13 cm, find its base.

If the arca of an isosceles triangle is 60 cm? and the length of each of its it

=

Jui*? : A
o =1 ie. BC=2rem
[,tl pasc = 2y cm

. jnan A
" from the veriex bisects the base

o BD =CD =xcm
In I.i‘gh(.u-i:mglc ABD,
AD? + BD? = AB?
AD? + ¥ = 132
AD? = 169 -

=
ie.
Given, area of the triangle = 60 cm

isosceles triangle, the perpendicular

2 and AD = /169 x* cm

. %BCXAD:GO ie. %xhxmﬂo

- xVJ169-x* =60 e (169 - %) = 3600

- = 16922 4+ 3600 =0 ie. X-144x -252+3600=0

o P2 -144)-25(2-144)=0 ie. (x2-144) (2 -25)=0

» £-14=0 or 2-25=0 ie. x=12 or x=5

1=z12 = base=2rem=2x 12cm= 24 cm Ans,
1=5 = base=2rem=2x5cm= 10 ¢cm Ans,

EXERCISE

|. Find the area of a triangle whose sides are 18
am, 24 em and 30 cm.

Also, find the length of altitude corresponding
0 the largest side of the triangle.

L The lengths of the sides of a triangle are in
lhtratio3:4 : 5. Find the area of the trian-
gle if its perimeter is 144 cm.

3.ABCis a triangle in which AB = AC =4 cm
"fd ZA =90°, Calculate :

(i) the area of A ABC,
() the length of perpendicular from A to BC.

i :
The area of an equilateral triangle is 3643
‘3 cm. Find its perimeter.

S
:::_d;nlhe area of an isosceles triangle with
6 The cler 36 cm and base 16 cm.
its basc of an isosceles triangle is 24 cm and
A4 is 192 sq. cm. Find its perimeter.

7. The given figure
shows a right-
angled triangle ABC
and an equilateral
triangle BCD.

Find the area of
the shaded portion.

<« BCM e

. Find the area and the perimeter of
quadrilateral ABCD, given below; if,
AB = 8 cm, AD = 10 cm, BD = 12 cm,
DC = 13 cm and ZDBC = 90°.

D




