3@ Tessellation

By studying this lesson, you will be able to,
o identify what regular tessellations and semi-regular tessellations are,
e select suitable polygons to create regular and semi-regular tessellations, and
e create regular and semi-regular tessellations.

30.1 Tessellation

Let us recall what was learnt in Grade 7 about tessellation.

Covering a certain space using one or more shapes, in a repeated pattern, without
gaps and without overlaps is called tessellation. An arrangement of shapes of this
form is also called a tesselation.

If a tessellation consists of one shape only, it is called a pure
tessellation.

If a tessellation consists of two or more shapes, it is called a >< >< >< ><

semi-pure tessellation. >< >< >< ><

In tessellations where rectilinear plane figures are used, the sum of the angles
around each vertex point is 360°.

Therefore, the shapes that are selected for such tessellations should be such that the
360° around a point on a plane can be covered without gaps and without overlaps
with the selected shapes.

Do the following review exercise to revise the facts you have learnt previously on
tessellation.

(Review Exercise )

(1) In your exercise book, draw a tessellation consisting of only equilateral
triangular shapes.
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(2) For each of the following tessellations, write with reasons whether it is a pure

tessellation or a semi-pure tessellation.

@)
-
©)
©

(b)

(d)

(3) Select and write the numbers of the plane figures which are regular polygons.

[T I

L[]

(@) (i)

(iv) V)

For Free Distribution

(vi)



30.2 Regular tessellation

We know that a polygon with sides of equal length and interior angles of equal
magnitude is a regular polygon. Equilateral triangles, squares, regular pentagons
and regular hexagons are examples of regular polygons.

A tessellation created using only one regular polygonal shape is known as a

regular tessellation.

When creating a regular tessellation,

. avertex of one geometrical shape should not be on a side of another geometrical
shape.

In the tessellation in Figure 1 created with equilateral /\/\/\/\/\
triangles, all the shapes are identical regular polygons. \A/\/\/\/
A vertex of any triangle is not located on a side of

another triangle. Therefore this is a regular tessellation. Figure 1

In the creation in Figure 2, although identical regular \/\/\/\/\
polygons have been used, the vertices of some \/\/\/\/\

polygons lie on the sides of other polygons. Therefore, :
this is not a regular tessellation. Figure 2

@ Activity 1

Step 1 - Trace these regular
polygonal shapes onto
coloured paper using a
tissue paper and cut
out 10 shapes of each
kind.

Step 2 - Create a regular
tessellation using only
the triangular shapes
and paste it in your
exercise book.
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Step 3 - Examine each of the other shapes carefully and check whether a
regular tessellation can be created.

Step 4 - Using the shapes that were identified above as those with which
regular tessellations can be created, create regular tessellations and
paste them in your exercise book.

Step S - Find out how many types of regular polygons can be used to create
regular tessellations.

Step 6 - Investigate the condition that needs to be satisfied by an interior
angle of a regular polygon, to be able to create a regular tessellation
with that polygon.

According to the above activity, we can create regular tessellations by using either
equilateral triangles or squares or regular hexagons only.

INININININ/N
\VAVAVAVAVAV

In the creation of regular tessellations, the vertices of the regular shapes used should
meet at particular points. These are called the vertices of the tessellations.

The sum of the angles around each vertex point of a tessellation is 360°.

It must be clear to you through the above activity that a regular tessellation can
be created by using a particular regular polygon, only if 360° is a multiple of the
magnitude of an interior angle of that polygon.

An interior angle of a regular pentagon is 108°. Since 360° is not divisible by 108°,
we cannot create a regular tessellation by using a regular pentagon.

30.3 Semi-regular tessellation
Tessellations created using two or more regular polygons, and such that the

same polygons in the same order (when considered clockwise or anticlockwise)
surround each vertex point are called semi-regular tessellations.
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Given here is a semi-regular tessellation created using
squares and equilateral triangles. B

Observe how the polygons are positioned at the vertex points 4 and B. You can see
that three triangular shapes and two square shapes meet at each of these two points.
At both points, the three triangles and the two squares are positioned in the same
order, with the three triangles together followed by the two squares next to each
other.

This feature can be observed in the whole tessellation.
This is a feature of a semi-regular tessellation. That is, in a semi-regular tessellation,

the same polygonal shapes should surround each vertex point and they should be
positioned in the same order around these points.

This tessellation is made up of equilateral
triangles and regular hexagons. Observe the
vertex points 4 and B carefully. We can clearly
see that the orders in which the polygons
are positioned around these two points are
different to each other.

Since the orders in which the shapes are positioned at different vertex points are not
identical, this tessellation is not a semi-regular tessellation.

/J" Activity 2
Step 1 - Cut out the shapes used in Activity 1 again using coloured paper.

Step 2 - Create semi-regular tessellations using two types of shapes and paste
them in your exercise book.

Step 3 - Create semi-regular tessellations using three types of shapes and paste
them in your exercise book.
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There are 8 types of semi-regular tessellations that can be created on a plane. They
are given below.

(ii) (iif)

(vii) (viii)

(Exercise 30.1 )

(1) i) What are the regular polygons that can be used to create regular
tessellations?
(i) How many types of regular tessellations are there?

(iii) Each interior angle of a certain regular polygon is 98°. Explain whether a
regular tessellation can be created using this polygon.

(2) Some figures are given below.

(i) Select and write the letters corresponding to the figures which are regular
tessellations.
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(i) Select and write the letters corresponding to the figures which are
semi-regular tessellations.

V4 N

X
|
X
\
X
|
|
u|
X
|
<

(2) (h)

@) (k)

(m) (n)
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B8

(3) Explain with reasons whether each of the following tessellations which have
been created using regular polygons is a semi-regular tessellation or not.

(Miscellaneous Exercise)

Prepare several regular/semi-regular tessellations that are suitable for wall hangings.

E Summary

L1l A tessellation created using only one regular polygonal shape is known as a
regular tessellation.

[l Tessellations created using two or more regular polygonal shapes, and
such that the same polygons in the same order (when considered clockwise
or anticlockwise) surround each vertex point are called semi-regular
tessellations.
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Revision Exercise 3
A wax cube of side length 6 cm is given.

(i) Find the volume of the wax cube.
(ii) Write the above answer as a product of prime factors.
(iii) The given wax cube is melted and eight equal size cubes are made without
wastage. If the side lengths of the two cubes are integral values, write the side
length of each cube separately.

The shaded portion of the cylindrical container in the figure contains
550 ml of water. Estimate the capacity of the container.

The length, breadth and height of a cuboidal shaped container are 8 cm, 6 cm and
10 cm respectively. Find the following.

(i) The capacity of the container.

(ii) The volume of water in the container if water is filled up to a height of 6 cm.

With the aid of figures, explain the terms given below which are related to circles.
o Chord e Arc e Sector e Segment

For each part given below, select the correct answer from within the brackets by

considering the given number line.
D F EBA C

(1) The number indicated by A is A 0L 5 5a

al _os, %)
(i) The number indicated by F is
(25, -15, 31 )

(iii) According to the numbers indicated by B and D,
(B>D,D>B)

(iv) According to the numbers indicated by C, D and E,
(C>E and D > E, D>E>C, D<E<OQO

Represent each of the following inequalities on a separate y
number line. 6
() x>2 (i)x<-1 ((i)x<3 (iv)—2<x<3 s 98
v) 0<x<5 ‘
Write the coordinates of the points 4, B, C, D, E, F

and G that are marked on the Cartesian plane.
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(8) Draw a Cartesian plane with the x and y axes marked from -5 to 5.
(i) Draw the graphs of the straight lines givenby x = -2, y =3, x =5and y = —4
on the above Cartesian plane.
(ii) Write the coordinates of the points of intersection of the above graphs.

(9) From the sets of length measurements given below, write the sets that could be the
lengths of the sides of a triangle.
(i) 42 cm , 5.3 cm, 6 cm
(i) 12.3 cm , 5.7 ¢m, 6.6 cm
(iii) 8.5 cm , 3.7 cm, 4.3 cm
(iv) 15 cm, 9 cm, 12 cm

(10) Construct triangles with the following measurements as side lengths.
(i) 8 cm, 6 cm, 10 cm
(i1) 6.3 cm , 3.5 ¢m, 8.2 cm

(11) (i) Construct the triangle ABC such that 4B = 7.2 cm, BC =5 cm and AC =6.7 cm.
A
(ii) Measure and write the magnitude of 4BC in the above triangle.

(12) The lengths of the calls received on a certain day by a person who uses a mobile phone
are given below to the nearest minute.

3,2,5 10, 1, 3,7, 3,4,6, 2, 4, 3, 8, 11, 4, 3, 2
(i) Write the range of the given set of data.
(ii) What is the mode?
(iii) Write the median.
(iv) Using the mean, estimate the time in hours and minutes that could be expected to
be spent on 100 calls that are received by this person.

(13) Write the scales given below using a different method.

(i) Representing 100 m by 1 cm.
(i) Representing 0.25 km by 1 cm.
(iii) 1 : 50000
(v) Representing % km by 1 cm.
(14) (i) In a scale diagram drawn to the scale 1: 50000, what is the actual distance in
kilometres represented by 3.5 cm?

(ii) The scale selected to draw a scale diagram is 1: 0.5. Find the length of the straight
line segment that needs to be drawn to represent 3.5 km.

(15) Three points A, B and C are located on a flat ground. B is situated 800 m away from 4
is 60° east of north and C is situated 600 m away from B is 30° east of south. Illustrate
this information with a sketch.
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(16) The figure shows five types of plane

A D O Q <:> figures printed on 5 identical cards. The
cards are mixed well and one card is
picked randomly. The plane figure on the picked card is recorded and the card is re-
placed. Another card is picked randomly as before, and again the plane figure on it is
recorded. The results obtained by conducting this experiment repeatedly are given in
the following table.

e [ A JO[O]O ][O

Tally marks M /// M // ........... M M M ////

Number of outcomes |  ccoeeeeee. | e 9 | i |

(i) Copy the table and complete it.
(ii) How many times was this experiment repeated?
(iii) Write the fraction of success of obtaining the shape [ ] .
(iv) Draw the shape of the plane figure with the highest fraction of success.
(v) Draw the shapes of the plane figures with equal fractions of success and write this
fraction.

(17) A bag contains 2 red pens, 3 blue pens and 1 black pen of identical shape and size. A
pen is taken out randomly. Find the probability of it being,

(i) a black pen.
(ii) a blue pen or a black pen
(iii) a green pen.
(18) From the given figures, select the shapes that can be used to create regular tessellations
and write their corresponding letters.

(a) (b (©) () (e)

(19) Copy each of the statements given below and placea “v"" before the statement
if it is correct and a “x” if it is incorrect.

(i) A circle has no rotational symmetry.

(ii) Only rectilinear plane figures have rotational symmetry.
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Latitude
Location
Longitude

Maximum value
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Null set
Number of elements of a set

Numerator
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Polygon
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Probability
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Random events
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Rectangle

Right angled triangle
Regular tessellation
Rough sketch

Scale

Sector of a circle
Segment of a circle
Semi-regular tessellation
Set
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Simple equation
Solution
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