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Similar Figures
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corresponding sides are proportional (i.e.,
the ratios of the lengths of corresponding
sides are equal).

Identification of Similar Triangles
Case-I: If two angles in one triangle are
congruent to fwo angles in another triangle,
the third angles in each triangle must also
be congruent: Since the angles are the
same, the triangles are similar. Similarity
symbol is “~

i.e., In the correspondence of the triangles
ABC and DEF.

s
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Hence triangles ABC and EFG are similar.
' Case-III: If the ratio of all the corresponding
sides are equal, then the triangles are similar.
The ratio of corresponding sides are

mPQ mQR mPR
co

mZ'.X mYZ mXY

— T e

mZA=msD K\j@“
=mZiE “ﬁ@ .
m/_’ C=miF
Hence, A4B
E
A C F

Case-II: If the ratio of two corresponding
sides and their included angle are equal,
then the triangles are similar. In the
correspondence of the triangles ABC and
EFG,

meABC = mLEFG and the ratio of the

P3em Q Z 5 4em

So, Triangle PQR and xyz are similar.
Example 1 If one pair of corresponding
sides are parallel to each other, then the

triangles formed as sho

e

i
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42cm

Solution:
in the figure
mZAOB =
angles)
m/A = mZD (Alternate angles of parallel
lines)

msZB =mZC {Altemaxe angles of parallel
1n+°.:5}

m/DOC (Vertically opposite

are equal i.e.,
mOA mAB _mOB

S0, the triangles OAB and ODC are similar.

Example 2:

The triangles XBC and XDE are similar.
“ind the value of x and y. 09309002

Solution: X

since BCis parallel to ED, so triangles

¥BC and XDE are similar. So, the ratio of
'respundlng sides are:

~ﬁ mBC mXC

“YD@EW
. 1.8 - QN
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So, all three corresponding angles. are ] %
> AOAB ~ AODC < N
If we take the W ides

Qe
)f@ @EH‘J% .

-—x4—-—'26?

27
18
2.7

2 2.
£ S
Y27 ) 18

=y =3cm
Similarly of quadrilaterals
Example 3: The Quadrilateral ABCD has
side lengths mAB = 5cm, mBC = Scm,
mCD =10 cm, mAD = 12cm, and its
angles are mZA = 90°, mZB = 120°,
mZC = 90e

Quadrilateral EFGH has side lengths
mEE= 10, mFG Q@\@z
ﬁ i
= 60°.

Prove that quadnlaxcral ABCD is similar to
quadrilateral EFGH.

09309003
H
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E 10em F
Solution:

We see that in the quadrilateral AECD
In the quadrilateral EFGH, mZG = 360°

—(90°+120°+60°)-=-90°. @l?&: if the
b @ﬂ 4 'latera]ls are

2 360° — (90°+120°+90°) = 60°.
mZA = mZE = 90°,mZB = mZF =120°,
mZC =mZG = 90° and m£D = mZH = 60°.




Next, check the ratios of the corresponding

sides: S (
Ratio of ABtoEF : Tas %@%\1
mEE, |1f 3
ol _
mFG 16 2
Ratioof CDoGH: 2R 10 _1
mGH 20 2
Ratio of AD toBH: MAD _12_1
mEH 24 2
Since the corresponding angles are

congruent and the corresponding sides are
proportional (with a ratio of %], quadrilateral

ABCD is similar to quadrilateral EFGH.

Example 4: Find  whether
parallelograms are similar gwen that
the angle between sides i
para]lelograms

g
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Solution:

Since opposite angles in a parallelogram are

equal and adjacent angles are

supplementary, so the corresponding angles
in both parallelograms (45°, 135°, 45°, and
135°) are equal: So, the parallelograms arg,
similar. \ @i; :; :%{

Measure of te ba

Measure llelogram,

tf
mure of the he1ght of smaller

parallelogram, h; =1 unit
Mecasure of the height of larger
parallelogram,
hy = 3 units,
Ratio of corresponding lengths are equal.
o2k ]

b, 6 3 R
Therefore W

b, h,

Example 5: The pernimeter of regular
octagon is 48cm Another octagon has sides

that are 12 of the first
gth of side of the
Solution

Perimeter of first regular octagon = 48cm

Side length of first regular octagon = ESE =

bem.
Side length of second regular octagon
=b6x 1.2=72¢cm

pamﬂelugranm\
b= 2 units \
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mAB = 6em, mBC = - gem, mCA = llcm

In ADEF.

mDE = 10.5¢m, mEF = 15.75cm, mFD =21cm
Now, take ratios of corresponding sides:

mAB _ 6ecm _ 60 _4

e

Solution: = '
Let L;, Wy and hy are length, width and mE_E= o SIS (i)
height of smaller cuboid. mEF  15.75¢cm 1575 7
L,. W and h; are length, width and height mAC _ 12em _ 4 (i)
of larger cuboid, The ratios of mﬁj Zlcm- -}- e
corresponding sides:
L, S
L, 1308 ®
Now, E‘-—i=_2- '

W, 45 3’—‘§ m
L

h, 6 Q.3 In the figure helnw, AABC ~

-mm() (ii) and (ii1) ADEF. mAB = 12 cm, mAC= 20cm
b SR 55 | and mBC= 16ecm. In ADEF,

I, Wi : mDE = 6¢m. Find mDF and mEF . 09309008
Since ratios of corresponding sides are equal

« the given solids (cuboid) are Similar.
0.2 In triangle ABC, the sides are

given as mAB = 6 em, mBC =9 ¢cm and
mCA= 12cm. In triangle DEF, the sides
sre given as m DE = 10.5 em, m EF = 15.75

-m. and mFD= 2lcm. Prove that the
rriangles are similar, 09300007

In AABC,
mAB= 12¢m, mBC = 16em, mAC= 20cm
In ADEF,




mDE = 6¢cm, mEF=x, mDF =y
Since AABC ~ ADEF (Given)
So ratios of cormspundmxldes

ie.

mAB= mBC u}@
mDE y

12_16_720
6. XY
6" x 6 y
b 4
2x=16 2y =20
_16 20
2 =3
x=8 y=10

Thus mEF=8cm and mDF = 10cm
Q4 Find the value of x in each ;
the following. 09309009 %

(i) Solution: 3&@

+ | 10cm

B
In the given diagram we can see two
similar triangles AABE and AEDC. This is
because ZBAE = ZDEC = 90° and

ZAEB = ZDCE (vertically opposite angles).
The ratios of corresponding sides of similar
mangles are cqual:

mABzmAE

mBC=( 6+x)cm

mBD = (8+3)em=1l1cm

Since, ABEF ~ ABCD

So corresponding sides are proportional.

= 11x6=8(6+x)
66 =48 + 8x
66-48 = 8x
18 = 8x
18

_=x

8
— I
4
= x= 2.25cm
Alternate method
Since EF || CD, so by proportion.
mBE mBF :

mEC mFD

x= 2.25cm




(iii) Solution:

In the given triangles,

mZC=m<LF

mZE=mZE

In two triangles of two angles are equal the

third angle must also be equal.
m£D=m4G.
So ACDE ~ AFGE ®
In similar triangles, EH ratj Q@i
corresponding sides are “@ _

0

x= 2.1875
= x= 2.19cm
Q.5 A plank is placed straight upstairs
that 20 cm wide and 16cm deep. A
rectangular box of height 8 cm and width,

x cm is placed on a stnir
Find the value nf X. \j\

First we lab

=
o
7
&;@

Solution:
e ﬁgurc as A,B C,DE,F
as shown in fig.

Vo
S Lo BE
9 S
ud
o
e b 4
E F 20cm D

In rectangle opposite sides are equal
mBD= mCF = 8cm

Since, AABC ~ AADE, So their
corresponding sides are proportional, i.e.

lﬁﬂcm:
16
10cm=x

2\ O

ni
m anwhoislﬂmtallcntsa

shadow of a 0.76 m in length. If at this
same time a telephone pole costs a 3 m
shadow, find the height of the pole. 19309011

-@___——______——



Solution:
Since, AABC ~ ADEF Q
% QO
mm@
O
W
h
1.8m Pole
man
—
A 0%m B D 3m &

So ratios of corresponding sides are equal.
mAB mBC
mDE  mEF
0.76m _1.8m

:?.-___=

= h=7.1lm

This height of pole is 7.11m.

Q.7  Find the values of x, y and : of the
given figure, 09309012

Solution:

R\J@(

‘%&m@(fise = 100+x*+64

Mo

—

s () - (5] ()
(10em)” = y* + (6cm)’?

100em”® = y* + 360m’

100em® - 36em? = y*

64&(:1:»:1-2—=-3r2

= |y’ =Vedem®
y=8cm
In right-angledAABC,
(mAC) = (mAB)+ (mBc)
(x+6)"=(10)" +2°

125436 = 100 + 22
Now, in right ang

=3

36 = 100+x*+y?

(*y=8cm)
X1 2x+36=164+x°

1242 = 164-36

12¢ =128

xr=l0—cm
3

eq. (ii)

ANBED
D@)(ﬂ}' Pythagoras |
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Q8 Druw an isosceles trapezoid
ABCD where AB||CD and mAB> mCD.
Draw diagonals AC and BD,
intersecting at E. Prove that AABE is
similar to ACDE. If mAB = 8cm,
mCD=4 om, and mAE= 3 cm, find he

length of CE.
Solution:

(i) In AABE and ACDE, AB||CD.

mZAEB = mZCED
“vertically opposite angles]
mLECD =mZEAR
‘alternate angles of | |lines]
n/EDC = mZEBA
alternate angles of | |lines]
smee three corresponding angles are of
mangles are equal which proves that given
mangles are similar,
i) mAB =8cm

mCD=4cm

m AE=3cm

mCE=x=?

= similar triangles ratios
=des are equa.ls

mAB mAE

mCD m

09309014

‘ @W%”

=5 ==
2

x=15¢cm -
Thus mCE is 1.5 cm.
Q.9 A regular dodecagon has its side

length decreased by a factor of %2 . If the

V2

perimeter of the original dodecagon is 72
cm. What is the side length of scaled
dndecagun“ 09309015
Solution:

Perimeter of original dodecagon = P = 72¢m

@@cﬁa@mhﬂs 12

length reducing factor

=

\

er= 12:u: L
72=12xL

= |L=6cm
Since length of original dodecagon is

1
reduced by a factor —, so,
4 2

Length of reduced dodecagon = —I—xﬁcm
V2
-\;—_-xe?n::m

&@@@W@ V2 x3em

= 3& cm
Area of Similar Fi

There are two pm*allelngrams with
corresponding bases 6em and 8cm and

ﬂ_




corresponding altitudes 3 cm and 4 cm
respectively. The ratio between their len

6cm be— g
8cm
A3
£, 4
The area of smaller parallelogram is:
ﬂ;zbaS_CXH.lﬁtUdﬁ
=6x 3 =18cm’
The area of larger pamllelogmms
A = base x altitude
Az =8x 4=32 em?
-The ratio of their area is:
2
ﬁ=§=1=[i Q
A, 3216 \4 %ﬁ(
AN
Where A, an 2 are areas and / and ¢, are

any two corresponding lengths of similar
figure.

Hence the ratio of the areas of any two
similar figures is equal to the square of the
ratio of any two corresponding lengths of

the figures.
Aol
A‘J‘, fi
Since each length is k times of the other, we

tike L= then ﬁ K ie. Area Ayin il

'E"I

ttmesmemeaﬁaklscaﬂedscal (
Example 6: Find the unkn Q
following. Rﬁﬁ
(i) Solution: WM

Since two pairs of corresponding 3
angles are :qual ie., ftriangles are A
similar. We use the formula for ratio

of areas of similar figures.

e T
A \G

Here e o
£,=24cm, £,=1.5cm, A,=25cm

Al =7

‘r
. =2
A, =40 ey = i

Apply formula:

Hellty
Al £1

Here £, = 10cm, ¢,=25cm,
Aj=40em’, Ay =2

=
A, (25
40 (2Y




(iit) Solution:

'w#go@@m o
RERE) /e
a5 ( 4 );
, N i = d .3
:_;m Q %=[%],

Taking square root
; : F i
is given that the quadrilateral PORS is (i_lJ = %
similar to quadrilateral XYZW. s
ot S
5__;___,[*5_:)' 3 4 _
A\ r=%+ 225¢m
Here {,=35cm, £,=25¢cm, A;=" (v) Solution:
A; =98 cm’.

A =833 cm’
" _Bx 98 = 192.08cm? For similar spheres having radius r; and 12
25 A g (B.J:
) Solation: A, \I2 :
. Here r12= 7= Tcmz, A;=153cm’,
E As= E33c1§1
) [ 153 _ [5)
833 \7
) ] : g r ]2
“=ce two pairs of corresponding angles in
wh triangles are equal so triangles are
Eilar.

L=— r1—-xT =r1;=3cm
e £ =74

+=24cm’

. o,
0 m@ i
i g

cm’, E:ample '? Two polygons are similar with

s 2o 0
a ratio of corresponding sides being =

(261




the area of the smaller polygon is 54 cm?,
find the area of the larger pol gon-,

09309017

Solution: The ratio
similar polygnns 15 thf:;l

of correspon
Areao lygon _(EI:E
Areaof smallerpolygon | 3 9

Therefore, Area larger = i—sx 54 =150 cm?

Example 8: Given that BC [ ﬁprove that
the triangles ABC and ADE are similar if:

(i) mAD =3 cm and mBD = 1.2 cm, find
the ratio of area of triangle AABCand ratio
of area of triangle AADE. 09309018

(Tl p N
UU >

B
(ii) The area of triangle ADE is 125 cm’.

-3

@m"%ﬂ

Since mZA = mZA
(common) m<B =
msLC=m/E
(Corresponding angles of || lines) !
Hence AABC is similar to AADE.

(i) Ratio of sides =

. Areaof AABC _(_f_,]‘?

* Areaof AABC £, .

(ii) Areaof A ADE=125¢cm’
Amufmc

__9

,13/ 245cm*
Area of trapezium BCED
= Area of AABC—Area of AADE
=245-125 = 120cm’

Q.1 Find the ratio of the areas of
similar figures if the ratio of their
corresponding lengths are:
(i) 1:3

Solution

Let A; and A; be areas of smaller and larger
figures with corresponding lengths # and /,
respectively.
N g
LA
fi

09305020

=1:3

=

—

=5
09309021
nnl
gl =34
Gy 3
= —==
L, 4

>
I
¥ e,
S Lo
\.._.-;;

U :
EES .?"|?' M:»-|
Ot g,

o
—

S
2




09309022

Solution:

ST =27

e

Il

L

(Y]

1l
A T TP T R
=1 | b2 I:hl_ﬂa

Nk__,.;,

e it g

liv) 8:9
Solution:

09309024

e

oY

¢ @G@@\iﬁ?\\
6

—=36:25
25
Find the unknowns in the
following figures:
(i) 09300025
_I ]_ L] L
W= 4.=?
A, =240 cm’ L I'
. 6¢cm
@@\f@
o)
1] ar..
— (reciprocal)
240 100 s
9
= ﬁz IEXEW
A;=0x06
As= 35..4(}!“:
(ii) 09309026




U

]
| A
e

fa—
o

=2 (reciprocal)

3|

A1 =?,A,=18cm’
§,=36cm ¢ =576cm

Since figures are similar, therefore
b 4
A_ [ﬁ]

‘II




A= g'-s‘cmi, £,=?
 §
4, =63cm
“mce figures are similar , thercforc':}

A'I L (E_\ WM
A‘i fl /A

09309030

Selution:
~za Of AABC=A, = = 36cm’
ea of AADE= Az =7

:ﬁ=ﬁcm
=8D=4cm
nAD = (6+40) cm = 10cm

Sioce, AABC~AADE
‘Taerefore, W\W ]

g

As=25x4

A= Iﬂﬂcm

IhusamaofﬁADE" 100 ¢m?
e 300031

Solution:

We know that

Area of trapezium = Area of AADE—-Area of
AABC

= 100 em® - 36cm”

= 64cm

Q.4 Given that AABC and ADEF are
similar, with a scale factor of k = 3. If the
area of triangle A4BC is 50 cm’, what is
the area of triangle ADEF? 09309033

Solution: @O \

Ehmie

By scale factor=

K=-1=3

_1
£,



ilar

Since AABC~ADEF, ingle
R AERCS . What is the ratiu
! A _ [ﬂ) 0 @ orresponding sides?
A, \ 4 o %ﬁ O} lution:
ﬂ={3)1 % m Area of smaller figure = A, = 16
A, \NRIN]D Area of larger figure = A, =25 4
50 Let ¢ and £, be the corresponding length
E‘ of smaller and larger figure respectively,
e Since triangles are similar
2 1
= 05 (rcclpmcal) So,
A= ALy
95 AJ EI
=& _ 2 . 2
= Az 59 cm i _f_l X iL
Q.5 Quadrilaterals ABCD and EFGH 3 A,
are similar, with a scale factor of s ¥ 16
I - — —L ——
k= I'If the area of quadrilateral [ Z; ] 25

ABCD is 64cm’, find is the area of

quadrilateral EFGH,
Solution: P % O ’
Scale factor=k = — /) 4y a (a :

4 = oy =| — Wb —1"— —
Area of quad. AR Ao 2 Ez 5 b b
Areaof g "*;\ll °G =A,=7 Taking‘squan:mots
Let 4, and 4,40 geir corresponding
lengths. f ’
By scale factor=k = Si=l

£a1 4 ¢ 4
Since quadrilateral are similar FL 5
So, S
i_[_f_,)_l =i, 18 =4:5=i;-
8 NG 4 Q7 The areas of two similar triar
64 (1 are 144cm’ and 8lcm’. chebmnf :
: hasenfﬂleser 19309036
6 _1 BN
A, 16 ok
A, B : %Q) arger A = A, = 144
64 16 (reciprocal)o m Area of smaller A = A, = 8]
% Base length of larger A = /7, = 30

.A.z = l'ﬁ X 54 o
As = 1024
Thus area of-quad. EFGH is 1024cm?.

Base length of smaller A= ¢,=27
Since triangles are similar, =

266)




!
R
Sl b=
AR,

]
=%

0.8 "
s larger regular heptagon and each side of
“e larger heptagon is 1.7 times the side of

#e smaller heptagon. If the area of the
smaller heptagon is known to be 100cm’,

“ad the area of the larger heptagon.
09309037

Selution:
~ = length of each side of regular heptagon
- -

=X
" emgth of each side of enlarged heptagon
=/.=17x
.*::.3 of smaller regular heptagon = A; =

A, 289
= 100 x 2.89=A,
= 289=4As

A, =28%m’

Thus area of larger regular heptagon is
289cm’.
Volume of Similar Solids
Two solids are said to be similar if lengths
of the corresponding sirlas are proportional
i E-€0TTE u;‘-?ﬁ‘{ lengths

_h,

The two cylinders are similar if L
% hi,

Ifr, ='4Gm,r1=5(fm,:h|=ﬂcmﬂﬂﬂﬁz

10 ¢m, then
We note that:




Vi=ar’h,
=1 x 4°x8

Aol
= 128ncm’ % 0
Volume of larger cyh .
V,=ny 1]11 :
o ;
=2gnm'n1

Ratio of Volumes:

or EL=(~5- From (i)

Hence the ratio of the volume of any two
similar solids is equal to the cube of the
ratio of any two corresponding lengths ¢

the solids. O @
e
Sincemm k times of the other, we

take £ =K, Then Y-=K® i.e volume Vi is
e, v,

K’ time the volume Va. K is called scale
factor.

Since mass of a substance is proportional
to its volume, the ratio of the mass of two
similar solids is equal to the ratio of their
volumes, If the masses of two similar solids
are W) and W> and volumes are ¥ and V3, V= 819.2¢m’

““““’ﬁ;«r@%mm@mﬁi 2
N

V, =2, V, = 686cm’




N _los
686 343 ;

G)
125

Vi =5 peas |\
=360

Example 10: A solid cone “C” is cut into

place A and B with sloping edges 6 cm and

4cm. Find the ratio of:

(i) The diameters of the base of the cones A
and C. 9309039

(ii) The area of the bases of the cones A and
€:

(iii) The volumes of the two cones 4 and C.
(iv) If volume of 4 is 72 cm’, find the
volume of solid B. 9309040

Solution: Let diameter of cone 4 =d|
Diameter of cone C=d,
(i) The ratios of the corresponding lengths

are equal because of siglﬁity of

cones.

(i) Areaof cone A =
Areaof coneC

® Vel
A

(iv) V = Volume of con A =72 cm’
Vi=Volume of conC=17

b el i
Vo

— = (reciprocal)

Volume of B
= Volume of cone C — Volume of cone A

1.
= 333—-72
3

L
= 26l—cm
3

Examplell: The mass of sack of rice
is 50 kg and height 4m. Find the mass of
thesimilar sack of rice with height of 6m.

9309041
Solution: -
Mass of the smaller sack of rice w; = 50kg,

gt
ot
\_~Height of smaller sack of rice h, =6 m.

h
Using formula E‘-= [-—L]‘

2




= 168.75kg

Example 12: The ratio of the corresponding
lengths of two similar cylindrical cans is
3:2.

(1) he larger cylindrical can has surface area
of 67.5 square metres. Find the surface
area of the smaller cylindrical can,

9309042

(ii) The smaller cylindrical can has a
volume of 132 cubic metres. Find the
volume of larger tin can.

Solution:

Ratio of correspondi
- M
f! .

Using formula for areas of the similar

@
(1) Surface area of larger can = A, @ _
Surface area of smlﬂﬁm
Q

figures:

(reciprocal)

= A=67.5x ggfﬂ'l'mI

(i) Volume of smaller can = V, = 132m’
Volume of larger can =V, = ? |
Using formula for volume of similar figure:
3

W 27

132 8

= V; =132 xggz=445.5rn3

E

I
o e
~1 8w
S—

Q.1  The radii of two spheres are in the
ratio 3 : 4. What is the ratio of their
volumes? 09309044
Solution:

Ratio of radii of spheres = ;. r, = 3:4

let V| and V, be the volumes of these
spheres.

Since spheres are similar,

R it

Q.2 Two
Yo
|

1l

<|= =
2(8

<

= I:VZ =27:64

fﬁﬂheﬂmns 1a

: 27. What is the

on:
Ratio of volumes = V,:V; = §:27
Let ¢,and ¢,be the sides of
tetrahedrons respectively.

Since regular tetrahedrons are similar




> fnla=23
Q.3 Two right cones have volumes in
the ratio 64 : 125. What is the ratio of:

(a) Their heights
Solution:

64: 125

Let hy B.Ilﬂh;bﬂthﬂ height:

since right cones-afe :‘E

Solution:
_zt r; and ra be the radius of bases of these
~LMIES,

Sl

Ko 25
= A T A;=16:25
Q.4 Find the missing volume in the
following similar figures.
(i) 19309048

¢ &
V=2 :
V.= 1536cm

Solution:

Let V; and V5 be the volume of smaller and
d 4 are their
€

¢ pfsmaller pyramid =V, =" _
olume of larger pyramid = Vs = 1536cm’

Length of smaller pyramid = #,= 12em
Length of larger pyramid = /,= 16cm
Since pyramids are similar,

50,




E
=
(;30
=

Sl Sl S|=

Il
o —
x, s
-

Thus volume of smaller pyramid is 648cm”.
(i |

V=171.5cm’

Solution:
volume of smaller cylinder =V, =9
volume of larger cylinder = V, = 171.5 m®
Height of smaller cylinder = h; = 2.5m
Height of larger cylinder = h, = &, 75m
Smce cylinders are similar,

o

Vi=— X 171.5
Vi= 13'?2
343
V1 4!]1
Thus volume of smaller cylinder is 4m°,
(i) 0930905
A=392cm’
= 14
A= 162em’
V= 729%m’
Solnti_on

Volume of smaller cuboid = V; ?29cm

Let ¢, and ¢,be the lengths larger &
srnaller cuboid mspectw:i}r

figures.

e
m@ oid = ;-1

(iii)Using formula of areas of similas




%e(3] oo

.
v, \9 (ii)
V, 2744
729 729
= 2184 19

729
= 2744cm’

Thus volume of larger cuboid is 2744cm’.

(iv)

O]
Now, using formula of volu lﬂ?
ﬁgm'es %ﬁ \

ﬁm@ @@m

The ratio of mrrespunding lengths
of two similar canonical cans is 3:2.

(i)The larger canonical can have surface area
of the smaller canonical can. 09305052

(ii) The smaller canonical can have
volume of 240 m’, Find the volume of .
larger canonical can. 19309053
Selution:

(i) The ratio of corresponding lengths of
similar canonical canis 3:2i.e. £ :/,=3:2.
Let A; an:-A; be the surface areas of larger
and smaller can respectively.

Surface area of larger can = A, = 96m’

Surface arca of smaller. Can=A,="?

(reciprocal)

A ~42 67m ES\&G
2 ‘ | ,-\!Zx@ @Q
the volume of larger and

sma[]er can respectively,

Vol_l.ime of smaller canonical can=V:=240m"
Volume of larger can V| =7

We know that




27
1 8 e
Vi =27x30
V,=810m"

Thus volume of larger canonical can is

810m°,

Q6  The ratio of the heights of two

similar cylindrical water tanks is 5:3.

(i) If the surface area of the larger tank is
250 square metres, find the surface
area of the smaller tank. 019309055

Solution:

Ratio of height of water tanks = =1,=53

let A and A, be the surface
and smaller cylindrical
respectively.

Surface area of larger
Surface area of

I

2
i

X
"‘5 “:’Hn T

\>

(reciprocal)

I
Lh
=
P
Lh

A =90m"

Tl:tus; surface area of smaller w
90m-~

O
i
{ll}ll: the volume h%
270 cwlﬁ

the lar k.

tank is
the volume of
09309056

.

o\ o _
VORI e

Let volume of smaller tank V> = 270 m*
Volume of larger tank = V=2
We know that
Vi
V.

3
2l
()
_v_._[zj
270 3
—E[_=£5_

270 27

125 .
V] = "EK 2?'«(]

VI =125x10
Vi = 1250m’ -
Thus volume of larger{Wattr tank is 12
,.‘ﬂm:ﬁir-_t;_.;_rg?'\ es of Polygor
and their Application
A"regular polygon has all sides and
angles equal. Some of the common reguls
polygons are equilateral triangles, squares
regular pentagons, regular hexagons, el
Sum of Interior Angles: The formul:
sum of interior angles of n-sided polygon &
(n=2) x 180°. _
Interior angle: For a regular-n- ides
polygon: :
(n-—Z}xl
n
For instance, a regular hexagon has n =68
each interior angle is
(6-2)x180° - 720°
6 6
Exterior angle: The of all exterig

angles o @@m always 360
it

Size of each interior angles =

=120°

number of sides. -':__
gle of each side of a regular n-
ided polygon is:
: 3600
Exterior Angle = ——
n
The interior and exterior angles
supplementary at a vertex i.e.,




[nterior + exterior angle = 180°
Diagonals: The total number uf diagﬂnal

a regular polygon with n sld

arl n l lygon has

Y And reﬂﬂxwe summetry
both of order n. e.g., a regular hexagon has
six lines of symmetry and has rotational
symmetry of order . A regular n-sided

polygon can be rotated by maﬂmd will
n

look the same.
Geometrical

Triangles
A triangle is a polygon with three sides and
three angles. Triangles come in various
‘ypes based on side length and angle
measure.

Angle sum: The sum of the interior angles
m any triangle is always 180°. In equ:lat
mangle, all sides are equal angd cach 3
50° It has three lines of sym
rotational symmet
mangle, two si
opposite to eq

Properties of

aﬂd lhe angles
sides are alsn equal. It has
one line of symmetry.
Exterior angle of a triangle: The measure
of an exterior angle in a triangle is equal to
sum of the measures of two opposite interior
zangles i.e..

A
in AABC mZA +msZB = m
Xty=w
Gmmetricll P am
B pamlleln ateml whuse

woposite sides are parallel and equal in

)

\Sﬁ@gﬁﬁ are equal. Its

: : are supplementary. The
liagonals of a parallelogram bisect each
other (they cross each other at the
midpoint). They are not equal in length.

Recall:

Rectangle: All angles are 90° and diagonals
are equal. '

Rhombus: All sides are equal. and
diagonals bisect each other at right
angles.

Square: All sides are equal. all angles are
90° and diagonals are equal and
bisect each of other at right angles.

Solution: Interiorangl T&ﬁi
CE@Q&@ ‘ﬂ _(5- "'}xlﬂl[]"’

Example 13: Find the measure of each
interior angle of a regular pentagon. 09309057

x |R0O°

=§£

)

=108"

Each exterior angle is = i‘ﬁﬁ = 72°
Application of Polveons

Tessellation

A tessellation is a pattern of shapes that fit
together perfeetlv. without anv gaps or
overlaps. covermg a plane. These shapes
can be repeated infinitely to create a
repeating  pattern,  Tessellations can be
created wusing a  sngle shape or a
combination of shapes. They can be regular
or irregular and they can exhibit various

symmetries and pattern*i
: ==l

‘i;ﬂl ;Se.v’@géﬁa’ perfectly because
1‘;.lqml:.'m.rd tmamgle 15 607,

JiﬂlJ'.II.*H meet al o ]'ruml t form a
gle, dlltmmg them 1o fill space scamlessly,
Squarc'a can tessellate perfectly because cach square
has an internal angle of 90 and four squares meet at
a point to form a 360° angle.




Only three regular polygons can tessellate
the plane on their own: equilateral triangles,
squares, and regular hexagons. The
symmetries. Hexagons (intarior
can tessellate §

egular pentagons and other polygons with an
that don’t add up to 360° at each vertex cannot fon
gap-free patterns. i.e., Tessellation is not

Irregular Tessellation

sum o3
~vertex where a pentago \-
]

] (7 N 72 -
Example 14: A tessellation is created usir g _ 80
a combination of regular pentagons and @Q@O 8 neadod: —{—}-41-0]13
decagons. Find the he angles “ '

meet.

Solution:
Interior anglé of regular decagon
' B (n—Z’)xlSﬂ“
n
0-2)x180°
_ (10-2)x _ 14400 1440

10 10
Interior angle of regular pentagon = 108°
Sum of angles = 144° + [0g° = 252°, Since,
angle sum # 360°,
Tessellation cannot be done.
Example 15: A parallelogram-shaped room
has a base of 10 meters and a height of 8m.
Babar wants to carpet the room using rolls
cover 20m” each. How many rolls of carpet
does he need? '
Solution:

The area of the parallelo m%%(
A = base x hW

JUE

F ey

PN
80
2

Example 16: Find the area of the equilateral
triangle ABC of side length‘s’ metres,
Solution: e

==

b)
2 |
from A to side BC a

point'D. In the right angled triangle ABD.
Using trigonpmetri @mﬁ
o .

| 2
Draw perpendicular

1o Perpendicular

Hypotenuse
3 _mab
2 5




::mAD-—”—;

Area of triangle m x@‘f\&\}i\/

Area of triangle ABC="" §2

Example 17: Ali wants to create a floor
iesign that uses regular hexagons (each with
: side length of 1 metre) and equilateral
mangles (each with a side length of 1 metre)
0 cover a rectangular area measuring 10m
oy 5m. Find how many hexagons and
miangles Ali will need to complete the
zssellation. 09309059
Solution

o find the area nf an equilateral triangle
_ nh side length s, we can use the formula:

J' 2

“rea of a triangle = — s

O Fgin
“ultiply by 6 (since there are 6 gles Qﬂ%
irea of a hexagon = —— E‘E < @@ -

“rea of a hexagon=——xs

NE
= —=.(Im)'= 2.598m’

“rza of an equilateral triangle =

o

cofd

L-f'"

’@L; '~ 0.433m°

a of the rectangular floor = 10m x5m=50m’
Determine the arrangement: Assume a
pattern where one hexagon is surrounded by
6 triangles. The area covered by one
hexagon and the 6 surrounding triangles:
Total area covered by 1 hexagon and 6
triangles
= 2.598m’+ 6 x0.433m’ 2.598m*2.598m’
= 5.196m’
Calculate the total number of hexagons and
triangles needed:

e}
Nirfiber of sets = w20

7= 9.62 sets

96m
Rounding up, you can fit 10 sets of the
pattern. Therefore, we need:

Hexagons: 10 6 =60
o)

plans to tile a square
of-100 square metres. He
decides to use both square tiles and
triangular tiles, each with an area of 0.25
square metres. If 60% of the tiles will be
square and 40% will be triangular, how
many tiles of each shape are needed? e9309060
Solution

Total mumber oftiles =2 booaes A
TileArea (.25
= 400 tiles

Number of square tiles = 400x0.6 = 240
Number of triangular = 400x0.4 = 160

R

N Yoo

Q.1 rior angles ={n-2)x 180°
wagles of a decagon (10-sided =(10-2) x 180°
wlunun : ]34:0]“30"

“umbers of mde&ip\ =]




(ii) Calculate the measure of each interior
angle of a regular hexagon, ' T\

{Iﬂ% Q
Solution:

In regular hexagon ﬁﬁ% ey
Numbers of side %

._ -

n
_(6-2)x180°
i 6
_ 4x 180
RS
=4 x 30°
= 120°
(i) What is each exterior angle of a
regular pentagon? 09309063
Solution

In Regular pentagon; n =5
Number of sides=n =5

Each exterior angle = % Gﬁ@c
(iv)If the W}Wﬁeﬁnr angles of a
polygon-i51260°, how many sides does

the polygon have? 09309064
Solution:
Sum = 1260°
Sum of interior angles = (n=2) x 180°
1260° = (n-2) x 180°
12607
1 80°
7=n-2
™2=n
9=n
= [n=9
Thus number of sides of regular poly

=n=2

Q.2 In a parallelo

- 4@}@5\3
m@g@

10cm, mAW
Calculate area of

mxﬁ= |0cm
mAD = 6em

“10¢m B

We know that
Area of || grn base t

= 3042 6m? = 424303

Q3 1Ina parallelogram ABCD if :
mZDAB = 70° find the measures of 1
other angles in the parallelogram. 09309066




Solution:
msBAD =T70°
(i) In || gm ABCD,

mZA =mZC [opposite angles of | | gm]

mZC =70°

(if) In parallelogram ABCD,

ms A+mZ B=180°[anlges on end points of a side|

70°+mZ/B = 180°

nZB = 180°-70°
m/B=110°
{iii) In parallelogram ABCD, P

b

m/D=m</B (opposite anglesD“G@%@“ :

msD=110°
Q4 A shapij by cutting a

square in  half diagonally and then
attaching a right-angled triangle to the
hypotenuse of each half. Explain why this
shape can tessellate and calculate the
mterior angles of the new shape. 309067
Solution:

Tessellation of the New Shape:

Sv cufting a square in half diagonally we
cet two right-angled isosceles triangles,
zach with angles of 90, 45°, and 45. When
~wo right-angled triangles are attached to the

=vpotenuses they form a new shape that is '8 U W
wuare. Squares can tessel /Z% 0 @
)

juare, l% \
~ecause each square has an in b
20" and four squa _ o form

: 360" angle.

(1) (given) TR0
e (TR #d)

=]

e’
a2 U
R 45"
A FL g
o = 45
45 o
A
B T | Rt o8 okl slespee
Angle at A:

The 45° angle of the original triangle and
the 45° angle of the attached triangle at the
point of attachment sum to 90°.

Angle at B:

The sum of the two 45° angles at the
attachment point from two attached
triangles is 90°.

Angle at C:

The 45° angle of the original triangle and
the 45° angle of the artached triangle at the

point of attacn;@@

rom original AADC

interior angles are 90° and their
sum is 360 °The new shape is a square
which naturally tessellates the plane and 1t
can cover the plane without gaps or
overlaps.

Q.5 A tessellation is created by
repeatedly reflecting a basic shape. The
basic shape is a right angled triangle with
sides of length 3.4, and 5 units, Find: The
minimum number of reflections needed
to create a ftessellation that covers a

square with an area of 3600 square units.
(LRI

Solution:




Basic shape is right angled triangle w1th
sides 3, 4 and Sunits,

Area of basic shape = g’v&}»,ﬁ r\fgﬁ(@
Area uf
=6 squ&
Area to be cuvercd A = 3600 square units
Number of reflections = Jotalies

Areaof A

_ 3600 _ 600
6

Thus minimum 600 reflections are needed
to cover the area of 3600 square units,

Q.6 A tessellation is created using
regular hexagons. Each hexagon has a
side length of Scm. Find the total area of
the tessellation if it consists of 25
hexagons and total perimeter of the auter
edge of the tessellation, assumin u:ja
perfect hexagon.

Selution:

Each side of hexagon =
Area ufﬂ'@m}iﬁg‘l —fi.s

V3 .

Area of 1 regular hexagon = 6 x R 8
5

Area of 25 regular hexagon
33 2

= 25x -——xs

?5(

= X2 (5)?
- ?SJ_ Ix 25

2
= 1623.8 sq.uni

tessell 'ow_
\

Thus total area of
square unit.

Given that tessellatio rm of
regular hex E’_\M
Let length side be x units.

frad|0!

"1-

“’ Dlmensmn of tile= Im by Im

e

(_,-r '\___.."
*nkc:_n (hcxagon)— ix
EU Lj 2
1623.8 = if
2x 1623, 8
SJ3

625 = x*
= =625

Jx? =625
x=25cm
The length of each side of tessellation

- =x=25cm
Perimeter of tessellation = 6 x x
=6x 25=150cm

Q.7 A rectangular floor is 12 m by
15m. How many square tiles, each 1m by
1m, are needed to c floor? e930907

@31‘—- 12m by 15m

12>< 15 = 180m*

Areaof 1 tile=Imx Im= Im?
Number of tiles to cover floor =
_ totalarea of floor

Areaof ltile |
A |
= '?ﬂ:ﬁ' =180

Thus 180 tiles are needed to cover the flnm:. g
Q.8 A rectangular wall is 10m tall lnll
120m wide. How many gallons of paint
are needed tn cover the wall, if one gallon
covers 35m*? 069309071
Solution;

Length of wall=L = 10m
Width of wall = W = 12

e nf@j ij@n 120m lzt}Dm"'-
’\Qﬁi\vg{h llon co:':m 3;m

No. of gallons to cover 35m? = |

No. of gallons to cover Im® = 5




1
No. of gallones cover 1200 m*= 35 x1200=34.29

Thus 35 gallons of paint

paint the wall.
Q9 A muWﬂ& a length of
10m and a wid meters. If 1 litre of

paint covers 7m’, how many liters of
paint are needed tﬂ cover the wall? 09300072
Solution:

Length of wall = L = 10m
Width of wall = W =4m
Areaofwall =Lx W

= 10m x4m = 40m’

Given that 1 liter of paint covers = 7m’
No. of liters to cover 7m’ = ]litn?,
No. of liters of paint to cover Im”
1%
=— litres
7

No, of liters of paint to cover 40m”

Thus 6 lit

C@@@E& to cover

has a trapezoidal shape
vith parallel sides of 3 m and 1.5 m and a

(

height of 2 m. Find the -area of the
window. 19309073
Solution:

1.5m

: 3m
Length of 1* side =s. = 3m
Length of 2™ sid== ., = 1.5m
Height of trapﬂzn mun= 2m

{.
=2 A0 T ?\(g
7 ) \ |
=571= \N =
WWW i
N
e
Review Exercise 9
Q.1  Choose the correct option. (ii)If the volume of two similar solids is
.} If two polygons are similar, then: 09309075 125 cm® and 27 em?, the ratio of their

(a) Their corresponding angles are equal. corresponding heights is: 19309077

(b) Their areas are equal. (a) 3:5 (b) 5:3

(¢) Their volumes are equal. (c) 25:9 (d) 9:25

(d) Their corresponding sides are equal.
) The ratio of the areas of two similar
polygons is: 09309076
(a) Equal to the ratio of their perimeters.
(b) Equal to the square of the ratio of
their corresponding sides.
(¢) Equal to the cube ufth

cnrrespundmg mdes
Equal

(d)

—=@-

O

(iv) The exterior angle of regular pentagon
18:
(a) 40°
(e) 60°

(b) 45° 09309078

Mf' 64 cm’

parallelogram has an area

m*. If a side of the smaller
parallelogram is 8 cm, what is the
corresponding sde of the larger
parallelogram? 09309079

5-




(a) 10 cm (b) 12 cm Emg]e :agnnals does

(c) 18cm (d) 16 ¢m 09309082
(vi)The total number of n:liztgu:nrnal”ﬂ N\ {b} 90 l
polygon with 9 snies “Y/\/ﬂ% = () ?2 (d) 108
[{::}: !'_f; C\" (ix)In a regular hexagon, the ratio of the
(vi) T re similar, and their length of a diagonal to the side length is:
radii are in the mliu 4:5. If the surface iy
area of the larger sphere is 500n cm?, (2)¥3:1 (b) 2:1
what is the surfaceé area of the smaller (c) 3:2 (d)2:3
sphere? 09305081 (x) A regular polygon has an interior angle of
(a) 256mem? (b) 320mcm? 165°. How many sides does it have? 09309084
(c) 400cm®  (d) 405mem’ Ezi 1;} fg} ;g
(viii) A regular polygon has an exterior
' Answers Key
1 la|ii|[blii|blivl[d]v]h
vi |d[vii|b |viii|a[ix|b| x| ad

Cat )

!I 4“]

1. Which of the fo] lowing s the s 1 7. Ifradii of twa circles are in the ratio 2:3
similarity? then their surface areas are in the ratio:
(a) = 09300092
(c) — %’J {d} (a) 2:3 (b) 4:9
(c) 8:18 (d) 8:27 2

2. In similar figures corresponding angles
are congruent and corresponding sides
are: (19309087

8. If two Spheres have volumes in the
ratio 8:27then their corresponding

(@) congruent (b) parallel Ie“r;;g;tql;:‘arc S,

(¢) perpendicular (d) proportional (a) 2:3 (b) 4:9
3. Ratio has: 19309088 (c) 8:18 (d) B:27

(a) fixed value  (b) no svmbol

(¢) no unit (d) no importance Geometrical Properties of Regular]
4. The ratio of corresponding sides of Folygons

similar figures is called: 09309089 9. The sum of interior angles of a n—sided

(a) common factor(b) scale factor polygon is:

(¢) grading factor (d) proportion (a) nx180° {blm}lﬁﬂ'"

5. ‘The equality of two ratios is called:
g nmm il ”7%?&5@& ~2)180°
(a) proper factor (b) scale factor - © 6 - F ch interior angle of a n-sided
b

(¢) area factor (d) \ \,_‘n ygon is: 09309098
6. Which of the fcllnmgﬂw I}> nx180° (n—-1)180°

area’ \JW 09309091 (a) 7 W) et

(a) K W\\J\J

n




{}(n 2)+13ﬂ“ {d} (n- 2!181]"

11. The total number of diago
vertex of a n-sided polygo
@ 20D

2 WY

n(n 3)

n(n—4)

(Bl 3

(d)

12. The emm of interior angles of which

regular polygon is 1080 09309097
(a) pentagon (b) hexagon
(c) heptagon (d) octagon

13. The each interior angle of which regular

polygon is 108%: 09309098
(a) Square (b) pentagon
(c) hexagon (d) heptagon

14. The each interior and exterior angle of
which regular polygon is equal: 9309099
(a) Square (b) pentagon
(c) hexagon (d) heptagon

15. The interior and exterior angleﬁ of
regular hexagon are in the

ﬁ%

|

16. If the bl% a regular
umber of sides
Cl\_ (VRTINS (1]
3 (a) 8 (b) 10
(c) 12 (d) 14
17. The each interior angle of regular
pentagon is: 09309102
(a) 20° (b) 108°
(c) 36° (d) 72°
18. How many equilateral triangles are ina
regular hexagon? 09309103
(a) 4 (b) 5
(c) 6 (d) 8

19. The area of a regular hexagon can be

calculated by: 09309104
(@) A= Ef-s‘ (b) A= 3‘—_115‘
62 2
(¢) A= ——S [dJ A s~ §°
gu-lar shapes
BaRINs

(b) oscillation

(a) 1:2 {b} 2 (¢) rotation d) citation
(¢) 1:6
Answer Key
l [e[2[d|3]|c[4[b]5]|d|6 b|7[b|8|a]l9]d|l0]d
11]ef12|d|13|b|14]la{15]|bl16|/b|17|b|18|ec|19]|ci20]|a
Q.2 If the sum of their interior angles Q.3  Two similar bottles are such that
of polygon is 1080°, how many sides does one is twice as high as the other. What is
the polygon has? 09309106 the ratio of their surface areas and their
Solution: capacities? 09304107

sum of interior angles = 1080°
“umber of sides=n="7?
Az know that
sum of interior angles = (n-2) x 180° .
1080° = (n—2) x 180°
1080° _
180
6=n-2
6+2=n
S=n
= n==§ .
“Hws the polygon has § sides.

Q\&g@i\ﬁ&

o

Solution:

If height of 2™ bottle=h
Then height of 1" bottle = 2h

() IfA @%3 of 1"

ta uf’ area fnr ssmﬂar solids

(%)

J

A,

'@==



Y

Y
a.d &Y@Q@

ApAp =

(ii) Let |, and C; be the capacities
(volumes) of these bottles,
Using formula of volumes for similar
solids.

1

3

nlo

Il

p[_n O ¢

1!"'1

11Ca =
Q.4
—of the corresponding. car
10 sp e

Find the raﬂb of:

Enth dimension of a model E% is

(e) thewi ﬂlinfthecarn
(d) the number of wheels they have
Solution:

As each dimension of a model car is %of

the corresponding car dimensions, So
Scale factor=k = =,
10

(a) the areas of their windscreens 09300110
Solution:

Let A; and A; be the areas of model and
actual car’s wind screens.

Using formula of areas for similar solids.

b

Heights o ﬁe @@\Wl = 8cm, hs ¢
mﬁ and V; be the capacities of thre

AR

e

= ApA;=1:100

(b) the capacities of their boots 9309111
Solution:

Let C, and C; be the capacities of thes
boots.

Using formula of volumes (capacities) fi
smnlar solid.

&=

= C] :C2 = 1:1000
(c) the 0
Ao

and W, be width of model ane

actual cars respectively. —g- =L

10
=W ¥ Wz 1:10
(d) the number of wheels they have,
Solution:

No. of wheels of model car = 4
No. of wheels of actual car =

The ratio of number of wheels 4:4=1: 1
Q.5 - Three similar jug have heights
c¢m, 12 cm and 16cm. If the smallest ju

holds -% liters, find the capacities of th

other two. ¢ :
Solution:

Jugs. A
Given that volume (capacity) of smallest i

=V, = -I—litre.
2




(a) Finding capacity of 2™ jug:
We know that

]
ST e ey ey
::"::r
gl 1
e )

8

T

1"_

%
=

b
b2

2= 2=
— M pa—
2|8 Rz 8l

o)
|

Vi = 1.6875
V; = 1.69 litres

(b) Finding capacity of 3"%%@6 \l\f\g&ﬁ e T

We know that

wa

=k
y )
= V; =4 litres (reciprocal)
Thus capacity of 3" jug is 4
:;p_ﬁ

Three si
save heightsJ and 10.5 cm. If
‘e tallest glass holds 343 millilitres, find

o \o="
(%
=0cm, and h; =10.5cm.

t@“\@i\\ 09309115

the cnpaci%
N

glasses are h; = 7.5¢m,

| Y

Let Vi, Va2 and V3 be the capacities of three
glasses respectively.

Given that

V3 =343ml

Finding capacity of 1* glass

We know that

3
L B
Vi \h

1{&)’
343 105

v
343
V= 343x0.3644315
V= 125ml

P ' ¥

=0.3644315

0%

9

i
343 {ﬁ}

vV, 7129
343 1157.625
729
V, =343
2 157,625
Vy=216 m/
Thus capacity of 2™ glass is 216 ml.

Q.7 A toy manufacturer produces
model cars which are similar in every
way to theactual cars. If the ratio of the

3 the door area

('\ i gths 09309116
W ratio of the capacities of their
petrol 19309117

(c) the width of the model, if the actual
car is 150cm wide 09309118

(d) the area of the rear window of the



actual car if the area of the rear
window of the model is 3cm’. 09309179
Solution:

Ratio of areas areas of
actual cars = Ay; Ax=12D

(a) the rati

Let ¢ an he lengths of model and
. actual cars respecnvely

We know that

= {,if,= lﬁﬂ

(b) the ratio of the
petrol tanks
Let V, ﬂﬂd V
model and

We know that

N (Y
V, L&,

3
FL:(J_J
V, (50

NGINE =

V, 125,000

Vi:Va= 1:125.000.

(c) the width of the model. if the actual
car is 150 cm wide

Solution:

Let width of model car = Lw|="‘

capacities of
trnI tank respectively.

Width of actual car = w2 = [50cm
We know that G
P 3“@
W': f o ':KB i

fic

!

=

B

——x150
= W %0

Wi =3cm

Thus width of model car is 3cm.
(d) the area of the rear window of
actual car if the area of the rearwln
of the model is 3 cm?,
Solution: |
Let area of window of model car=A = ! 3em
area of window of actual car = A, =17

We know that

(reciprocal)

Az = 3x2500
A>=7500
Thus area of rear window of actual caru
7.500 cm’.
Q.8 The ratio of the areas of
similar labels on two similar jars
coffee is144 : 169. Find the ratio of
(a) the heights of the two j jars 0930913
(b) their capacities 1930912
Solution:
Ratio of areas of two lables

= AiA; =144;169
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(b) their capacities.
Solution:

Let V, and V; be volumes (capacities) of
two jars respectively.
We know that

3
M (b
Vl

h!
Vs 12]’
V. _-(B - \(
V, 1728
Vv, 2197 \{\H\J \\‘u‘\\\

- ‘.F! 1‘1"'1 J\_J Il"-
Q.9 mm’ tiles on a floor
has heen made using a repeatmg pattern
of a regular hexagon, six squares and six

equilateral triangles. Find the total nrea
of a single pattern with side length ;

019309122

metre of each polygon.

;_]

AT WEAT =
\No\ nkéq@ms =
No. af‘eqmlateml triangles = 6
No. of hexagon = one
() Finding areas of 6 squares:
Area of 1 square = /; = (0.5)% = 0.25m?>
Area of 6 squares = 6 x 0.25 = | .5m°
(ii) Finding area of 6 equilateral As:

V3

Area of | equilateral A = T,s

NG

2= %(0.5)
2 (0.5)

\'.

r*—"

Area of 6 equilateral As = 6 x

V3

=6x —x 0.25
4

1.5J3

_~—-———06495 0.65m”

of g@”@dﬁi

'.Ik‘u‘-._

ar hexagon =

(111) Fmdmg.

e

- 6J-

= ——x(0.5)°
w’i 0.25)

4

1.5v/3

4
m

643

—

2

(]

0.6

N

Total area of tessellation

=(1.5+0.65+0.65) m*
=2.8m’




