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Mirror., Mirror on the wall...

Task 1

Draw a pair of axes with all four quadrants.
Draw a rectangle:

3 of the co-ordinates are

A(2,1), B(2, 4), C (64).

Write down the co-ordinates of the 4th point D.
Plot the four points and join them.

Reflect the rectangle in the line y = -x

Write down the co-ordinates of A'.
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Homework:

Draw
1) A shape with rotational symmetry order 2 but no reflectional
symmetry

2) A shape with reflectional symmetry but no rotational symmetry.

3) A shape with rotational symmetry order 6.



Rotations 104 Rotate the
| aarr}:gw 90°
180°, 270" abt
6 PR
. (2,4)
A\
\r—
T | >
-10 -8 -6 -2 1 6 8 10
-2
Rotations requir -4
- a centre
a direction 6 -
= an angle o page 1 oU




Combined transformations A

4\

2 4 6 8 10

&
1
i\
=
1
()

10 -8 -6

R/F lect A in the line x=0 to make A".
Rb6late A" about (0,0) 90° anticlockwise t

make A" |
Whjch sJinglee transformation maps A to |

Q
-0 =

FIGS
Q6 and F
C B8 L« a Poin‘t
? Cq,0 Fov Fridy

-—\/




Enlargement
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Enlarge sf 0.5 about (-2,3)
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Enlargement: Its effects on perimeter and area

JASK1
This square measures 1 cm by 1 cm.
The perimeter of the squareis1+1+ 1+ 1=4cm.

You are going to try to find out if there is a link between the scale factor
of an enlargement and the perimeter of the shapes.

Copy the table below: m

Scale factor of Length of one side _Perimeter of
enlargement R square
1 1 4x1=4
! Saas g | 4%
3
4 s
5 G‘l\,

b+o+ 6= (-2

‘mrite a sentence to describe what you think the perimeter
will be if we enlarge the square by a scale factor of 6. D

Write a sentence to describe what is happening to the perimeter

as th le factor increases. i
Whely pormphe oy 5—}

TASK 2
A square measures 1 cm by 1 cm.

The area of the square is 1 x 1 = 1 cm?.

You are going to try to find out if there is allink betwden the
scale factor of an enlargement and the arga of the shapes.

Draw a table similar to the one
perimeter.

e area instead of

Enlarge the original square by
area. Fill in the values in the t
Repeat for scale factors 3, 4 a

and work out the

Write a sentence to desc
we enlarge the square by a sc

Write a sentence to desc
the scale factor increases.



These shapes have been enlarged.
Find the scale factor.

= O &

Page 325 C5, C7, C9 onwards
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What effect does enlargement have on volume?

Imagine a cube of side 1cm.
Investigate what will happen to the volume if we double the
length of one side....triple and so on..

Page 328 D2, D3
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Areas and Volumes

of Similar Shapes is an interesting topic.



















It's why you need to wrap up babies

and why a mouse will survive a drop off a large building...

and why giants can't walk



























Reminder

The scale factor for AREA is the SQUARE of the scale factor for length

The scale factor for VOLUME is the CUBE of the scale factor for length













Imagine a baby and an adult,

	with the adult being roughly an enlargement scale factor of 3 with respect to the baby.



The adult is 27 times as heavy as the baby (33) but has surface area 9 times as great (32).













The baby has a surface area to mass ratio three times bigger than the adult.



Therefore the baby loses heat much more quickly, so needs to be wrapped up.













The surface area to mass ratio is why you chop up potatoes if you want to boil them quickly.













Similarly a mouse has a greater surface area to mass ratio than a dog or a horse.

The ratio is great enough for air resistance to make the mouse's terminal velocity small enough for it to survive the fall.

(whereas humans need parachutes!)













A giant might be twice as tall as your teacher, so his weight would be 8 times as great.

The cross section of his leg bones would be only 4 times as great.

Hence the pressure on the bones would be twice as much; 

He wouldn’t be able to walk!
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TASK 1


This square measures 1 cm by 1 cm.



The perimeter of the square is 1 + 1 + 1 + 1 = 4 cm.


(Note: The perimeter is the distance around a shape.)


You are going to try to find out if there is a link between the scale factor of an enlargement and the perimeter of the shapes.


· Copy the table below:


		Scale Factor of Enlargement

		Length of side


of square (cm)

		Perimeter of square


(cm)



		1

		1

		4



		2

		

		



		3

		

		



		4

		

		



		5

		

		





· Enlarge the original square by a scale factor of 2 and work out the perimeter. Fill in the values in the table.


· Repeat for scale factors 3, 4 and 5.


· Write a sentence to describe what you think the perimeter will be if we enlarge the square by a scale factor of 6.


· Write a sentence to describe what is happening to the perimeter as the scale factor increases.


TASK 2


This square measures 1 cm by 1 cm.



The area of the square is 1 x 1 = 1 cm2.


(Note: The area is the space inside a shape.)


You are going to try to find out if there is a link between the scale factor of an enlargement and the area of the shapes.


· Draw a table similar to the one above, but include area instead of perimeter.


· Enlarge the original square by a scale factor of 2 and work out the area. Fill in the values in the table.


· Repeat for scale factors 3, 4 and 5.


· Write a sentence to describe what you think the area will be if we enlarge the square by a scale factor of 6.


· Write a sentence to describe what is happening to the area as the scale factor increases.


Enlargement: Its effects on perimeter and area











SMART Notebook


SMART Notebook




Areas and Volumes

of Similar Shapes is an interesting topic.



















It's why you need to wrap up babies

and why a mouse will survive a drop off a large building...

and why giants can't walk



























Reminder

The scale factor for AREA is the SQUARE of the scale factor for length

The scale factor for VOLUME is the CUBE of the scale factor for length













Imagine a baby and an adult,

	with the adult being roughly an enlargement scale factor of 3 with respect to the baby.



The adult is 27 times as heavy as the baby (33) but has surface area 9 times as great (32).













The baby has a surface area to mass ratio three times bigger than the adult.



Therefore the baby loses heat much more quickly, so needs to be wrapped up.













The surface area to mass ratio is why you chop up potatoes if you want to boil them quickly.













Similarly a mouse has a greater surface area to mass ratio than a dog or a horse.

The ratio is great enough for air resistance to make the mouse's terminal velocity small enough for it to survive the fall.

(whereas humans need parachutes!)













A giant might be twice as tall as your teacher, so his weight would be 8 times as great.

The cross section of his leg bones would be only 4 times as great.

Hence the pressure on the bones would be twice as much; 

He wouldn’t be able to walk!
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Similar, or one of a kind?















Douglas would like to challenge Millie to a race.

Millie says she has short legs

 and Douglas has long legs.

Douglas suggests a 5 metre sprint.

How fair is that?













…so they are both measured.













Millie measured an inside leg of 1.8 cm













And now it is Douglas’ turn..













Douglas has an inside leg of 2.7 cm













And so we need to make a fair race.

The ratio of their inside legs is 2.7 : 1.8

We could simplify that to 27 : 18

Since they are both multiples of 9 we could

 simplify again to 3 : 2













That means for every 3 metres Douglas runs Millie only has to run 2.

They decide to run a 6 / 4 metre race.

























And hold your breath for the finish..

























Who can tell….?













Douglas and Millie could have run other length races.

They could have tried a 9 / 6 metre race.

That would have been just as fair.

The lengths would have been 

in the same proportion.













When  two or more shapes have sides which are in the same proportion we call the shapes similar.













For example:

A

B

3cm

6cm

2cm

4cm

The sides of B are all double the length of

	the corresponding sides in A.













Here’s another example:

3cm

4cm

40cm

30cm

The ratio of their lengths is 3:30 or 4:40.

Since these two ratios both boil down to 1:10

the triangles are said to be similar.













Can you think  of any examples of shapes that are always similar?













If shapes are similar they must have:

		Corresponding sides in the same ratio

		Angles the same size.



This means that one is an

 enlargement of the other.













Here are two right-angled triangles. Are they similar?

A

B

7cm

12cm

10.5cm

18cm

B

10.5cm

18cm

Watch this













Sometimes you need to reposition your shape so that angles and corresponding sides are in the same   position.













Let me introduce Mabel...













When she was 3 months she had an inside leg of 12cm and height of 30cm. 

Now she is 7 months and has an inside leg of 18cm and a height of 40cm. 

Is she similar to the dog she once was?















Oops …  

I just ate Millie
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