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1 Linear Inequalities
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Worked Example Your Turn

List the integers that satisfy —4 < x < 5 List the integers that satisfy =7 <y < 2
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Worked Example

Your Turn

Represent on a number line:

a)
b)

x> -1
x<1

a)
b)

x< -2
x> 2

Represent on a number line:
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Worked Example

Your Turn

Write down the inequality for x shown on the number line:

+ )
—ttt—F—t—++
10 11 12 13 14 15 16

Write down the inequality for x shown on the number line:

R T A e e e e
2 < 6 4 B 5 4

Page 13




Fill in the Gaps

€ 01 1enba .o ueyy auow st x (g

0 03 1enba Jo uey) ssa) st x (£

G'/ 01 1enba Jo ueyj aJow st x (9

G'§€ ueyj aJow st x (g

0l Ueyj alow st x (¢

 ueyy asow st x (g

/ 01 1enba .o uey) ssa) st x (

L>X

/ ueyy ssa) st x (|
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Worked Example

Your Turn

Represent on a number line:

Represent on a number line:

a) —-1<x<2 a) —-2<x<1
b) —-1<x<2 b) —-3<x<4
Dr Frost 309a
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Worked Example

Your Turn

Write down the inequality for x shown on the number line:

Write down the inequality for x shown on the number line:

® O O
‘] 1 | | | | | | | I l) <l | | | | | | | I’
o o =F- =Nl O 1 2 3 & S -5 -4 -3 -2 - 1 @ 3 5
Dr Frost 309b

Page 17




Worked Example Your Turn

Plot x < 3 orx > 7 on a number line Plot x < —3 orx > 5 on a number line
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Set Notation
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Fill in the Gaps

S AN S S S G Sl i g
e ——>
{e<xu0g—>x :x} /
Sl 01 S 0 c— 01—
X 4—it “ : ‘ . f 9
©, ®
{t>x>2-:x} S
(£>x>1-:%) y
¢ [4 I 0 [ - [ £—
X - t t t i t t } €
@ L
[4 I 0 [ - -
X - t i + t t r4
< @
[4 I 0 | (4
X - f } } } } L
O >
uonejop 19S oulq JaqunN

3|qe3 8y} 933|dwo)
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Worked Example

Your Turn

Solve 2x — 8 < 16

Solve 3x — 9 > 27

Dr Frost 339b
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Worked Example

Your Turn

Solve —8 — 3x > —1

Solve —6 —5x <7

Dr Frost 339d
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Worked Example Your Turn

Solve 7(x + 3) — 3(2x — 6) = 84 Solve 5(x —3) — 2(2x — 6) > 111
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Worked Example Your Turn
Work out the least integer value that satisfies the inequality: Work out the least integer value that satisfies the inequality:
2(7 — 4x) 5(5—2y)
> 6> ———F—
3 3
Dr Frost 339e
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Fill in the Gaps

Q Inequality Represent on a number line Integer solutions
1 x>3

2 3 4 5 6 7 _
2 T ; T T T T N X = 3, 4’, 5. .
3 x =-3,—4,—5...
4 -3<x
5 x—1>2

5 4 -3 -2 1 0
6 | B B B

()
7 x+5<52
8 4_(13 T T T T T
9 x=4,56..0r

x=-1-2,-3...

10 <x< x=-2,-1,0,1,2,3
11 x=1landx <3
12 3x>9

Page 28




Worked Example Your Turn
Solve: Solve:
a) 9x+4<2x+60 a) S5x+7>2x+22
b) 3x—-23<7-2x b) 2x—-23>=9-2x
Dr Frost 340a
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Worked Example

Your Turn

Solve:

a)
b)

3(x+2)<2(x+3)
3(x+8)>3(2—x)

a)
b)

Solve:

7(x—3)<2(x+7)
3(x —5)=5(5—-x)

Dr Frost 340b
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Worked Example Your Turn
Solve: Solve:
a) —-1<2x+3<09 a) —-9<2x+3<1
b) —-1<2x+6<9 b) —-9<2x+6<1
Dr Frost 341b

Page 32




Worked Example

Your Turn

12<a <17
a>15

Combined

I I I I I I I I
11 12 13 14 15 16 17 18
x<6orx=>8
5<x<9
Combined
I I I I I I I I
4 5 6 7 8 9 10 11

age

age

x<8
6<x<9

Combined

4 5 6 7 8 9 10 11
x<6o0rx>9
7<x<10
Combined
I I I I I I I I
4 5 6 7 8 9 10 11
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Worked Example Your Turn

Find the set of values of x for which: Find the set of values of x for which:
a) 3x—5<x+8and5x >x—8 a) 2x+3<x+7and4x =>2x-—6
b) x—5>1—-—xo0or15—3x>5+2x b) x—4<3x—20r —7—-2x>3x-1
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Worked Example

Your Turn

Solve:
3—x<2<10-2x

Solve:
1+x<5<7+45x
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Extra Notes
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2 Straight Line Graphs
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Worked Example Your Turn
Plot the graph of y = 2x + 1 for the values =2 < x < 2 Plot the graph of y = 4x — 2 for the values =2 < x < 2
X X
y y
Coordinates Coordinates
Dr Frost 273a
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Worked Example Your Turn
Plot the graph of y = —2x + 1 for the values =2 < x < 2 Plot the graph of y = —4x — 2 for the values =2 < x < 2
X X
y y
Coordinates Coordinates
Dr Frost 273b
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Fluency Practice

xz—g=4« xz =4
x—g=4»A x =4
xg0—8=4 x50 =4
x 4 € [4 x
(p) ()
x—9=4»A c+x=4«
x—/1=4~A Z+x=4«
x—g=4»A T+x=4«
x 4 € 4 x
(q) (e)

syde.n Jeaulq buijyold
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Worked Example Your Turn

Plot the graph of 2x + y = 8 for the values =2 < x < 2 Plot the graph of 2x — y = 8 for the values —2 < x < 2
X X
y y
Coordinates Coordinates
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Worked Example Your Turn

Plot the graph of x + 2y = 8 for the values =2 < x < 2 Plot the graph of x — 2y = 8 for the values —2 < x < 2
X X
y y
Coordinates Coordinates
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Worked Example

Your Turn

Plot the graph of 2x + 3y = 12

X 0

y 0

Coordinates

Plot the graph of 4x — 3y = 24

X 0

y

Coordinates

Dr Frost 273e
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Fluency Practice

0= 04>
-6 -6
-2 Lg-
l-9- -9
Lo Ls-
- v
he- Le-
T FTo
westesreti fhreveeiven | gl it [trergereen
- -
& 4
FE FE
L& -
LS S
-9 -9
L2 ]
-6 |6
Lol LoL
= Xx‘Q) = A usym = x‘Q = A usym
= A‘Q = x usym = A‘Q) = X usym
6 = A7 + xg (p) 01 = £Z + x5 ()
o._ m 8 L 9 m 14 € 4 l o__ m m 14 m 4 l
L1 F 1
kT 4
f€ €
L ¥
+S +S
Lo -9
L8 I8
-6 6
LoL LOL

= Xx‘0) = £ usym

= x‘Q) = A usym

= A‘Q = x usym

= A‘Q) = X usym

6 =A4A¢ + x (q)

9=A4A+ x7 (e)

poyis dn-1dn0) ayjy buisn syde.un aeaul] buinjoid
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Horizontal and Vertical Lines

1

What do these coordinates have in common?
What is different?

-4 -3

| i

The relationship of the shared characteristic between points can be

written as an equation.

All of these points have ay
coordinate of 5.

The straight line can be described
asy =5 because this is true for
every point on the line.

What do these coordinates have in
common?
What is different?

The relationship of the shared characteristic between points can be

written as an equation.

All of these points have an x
coordinate of 1.

The straight line can be described
as because this is true for
every point on the line.
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Worked Example

Your Turn

Find the equation of the line:

6
4
3
2
1
6 5 -4 -3 -2 -1 0 1 2 3 4 5 6 x
1
-2
3
-4
-5
.
-6
¥y
6
5
4
3
2
1
%6 |5 4 -3 -2 -1 0 1 2 3 4 5 6 x
1
-2
3
-4
-5
.
-6

Find the equation of the line:

6
5
4
3
: |
‘ |
6 5 -4 -3 -2 -1 0 1 2 3 4 5 6 x
1
-2
3
-4
¢
-6
y
6
5
4
3
2
1
6 5 -4 13 -2 -1 0 1 2 3 4 5 6«
N |
-2
3
-4
-5
4
-6
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Worked Example

Your Turn

Find the equation of the line:

6h
Y5

4

3

of

Find the equation of the line:
64

of

Dr Frost 272a
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Gradient

Page 63




Fluency Practice

Look at these pictures and try to figure out what the word ‘gradient’ means:

The The gradient of
gradient of S\ this line is %
this line is 2 2 \ The gradient
B N of this lineis
‘ / / 3
| | ,
The
gradient of / // /
this line i
oIne e The gradient of
also 2 _ _
AN these lines is 4 / /
N\ -

/

The gradient of

.1
this line 'SZ

™~/

The gradient
of this line is

-3

N

L//
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Worked Example

Your Turn

Calculate the gradient between the coordinates:

Calculate the gradient between the coordinates:

a) (—2,—-1)and(5,7) a) (—4,2)and(6,8)
b) (2,—1)and (=5,=7) b) (—4,2)and (—6,—8)
Dr Frost 270h

Page 75




Worked Example Your Turn
Find the gradient of: Find the gradient of:
: 7
/‘" &
NG ,
-6 TS -4 -3 -2 -1 0 1 \7\3 4 5 6 x -6 -5 - . - 1 2 x
Dr Frost 270e
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Worked Example

Your Turn

Find the gradient of:

o

Find the gradient of:

L

rJ

Dr Frost 270f
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Worked Example

Your Turn

Find the gradient of:

Find the gradient of:

Dr Frost 270g
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Worked Example Your Turn

The gradient connecting the two points (2a, 5) and (7a, 8) is 6. | The gradient connecting the two points (3a, 7) and (5a, 12) is
Solve for a. 6. Solve for a.

Page 82




Worked Example Your Turn

The gradient connecting the two points (2, 10) and (5, d) is 4. The gradient connecting the two points (-3, -10) and (2, d) is
Solve for d. 12. Solve for d.
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Worked Example Your Turn
The line L passes through the points (—2,—6) and (10, s). The line L passes through the points (=3, —8) and (—8, p).
Given that the gradient of the line is % find the value of s. Given that the gradient of the line is g, find the value of p.
Dr Frost 270i
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Collinear Lines
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Worked Example Your Turn
The coordinates (5,—2), (8,—1) and (17,r) are collinear. The coordinates (—2,—1), (18,27) and (33, s) are collinear.
Determine the value of r. Determine the value of s.
Dr Frost 270j
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Worked Example Your Turn
Determine whether the points A(2,—4), B(12,1) and Determine whether the points A(5,—5), B(17,27) and
C(20,5) are collinear. C(32,62) are collinear.
Dr Frost 2701
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Worked Example Your Turn

y=2x—1 y=3x—4

Gradient: Gradient:

y-intercept: y-intercept:

y=-2x+6 y=-3x—-6

Gradient: Gradient:

y-intercept: y-intercept:

2x—3y =6 3x+2y=6

Gradient: Gradient:

y-intercept: y-intercept:

Dr Frost 271b and 271d
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Worked Example Your Turn
Write in the form y= mx + ¢ the line with: Write in the form y = mx + c¢ the line with:
Gradient 2 and y-intercept 3 Gradient 3 and y-intercept 4
Gradient ; and y-intercept —3 Gradient — g and y-intercept —1
Gradient — ; and y-intercept 0 Gradient % and y-intercept 0
Gradient 0 and y-intercept 4 Gradient 0 and y-intercept —5
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Fill in the Gaps

9 — xG = A¢ x—=4
g=A7—x zt+xg—=4
81 = A€ + x9 I—xz—=4
L=x7+ 4 €— 9+xg— =4
€ €
0T — x9 = 47 —tx-=A
vz
[ N = \ﬂ
80 | T1- €747
wacv WI x/ =4
\ €
-0 | =4
-0 | 1 S+xg=A4
00 | z- L-xg=A
W|XW|HA ¥ e+xp=A
4 \
pxo-=4 (€°0) z e+xz=4
un_ww_ﬁwu:_ juaipesn uonenby un_mw_mwu:_ juaipess | uonenbz
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Equation of Straight Line Graphs
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Worked Example

Your Turn

Find the equation of:

Find the equation of:

a8 w o=

|
- S D

Page 97




Worked Example Your Turn

Find the equation of: Find the equation of:
5 5
: A
1 1
-6 5 -4 3 2 -1 30 1 2 3 4 5 6 x -6 5 -4 3 -2 cﬂ 1 a 3 4 5 6 x
- 2
AT "
s ;
5 5

Dr Frost 272b
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Worked Example Your Turn

Find the equation of: Find the equation of:

Y 4 y A

8
7

6

1 0 2 3 Tx
-1
1
-2
2 1 0 i r
X 1
-4
5
/ 3
6
-
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Worked Example Your Turn
Find the equation of the line, given a point and the gradient: Find the equation of the line, given a point and the gradient:
(—6,22) Gradient 3 (—=2,5) Gradient 4
Dr Frost 272d
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Worked Example Your Turn

Write the equation of the line in the form y = mx + ¢ which Write the equation of the line in the form y = mx + ¢ which
passes through the points (2, 3) and (5, —9) passes through the points (3,10) and (=5, 18)

Page 102




Worked Example

Your Turn

Write the equation of the line in the form y = mx + ¢ which
passes through the points (2, —3) and (7, —5)

Write the equation of the line in the form y = mx + ¢ which
passes through the points (3,—2) and (—7,5)

Dr Frost 272g
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x-intercept and y-intercept
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Worked Example Your Turn

Find where the line intercepts the axes: Find where the line intercepts the axes:

A \ 24
y y
4 1

~Y

/ 1 -2
B -3
-4 -3 -2 -1 0 1 2
] X
- -4
/
-2 -5

Dr Frost 269a
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Worked Example

Your Turn

Find where the line intercepts the axes:

Find where the line intercepts the axes:

Line x-intercept y-intercept Line x-intercept y-intercept
y=3x—2 y=5—4x
3x +2y =6 5x —4y =20
Dr Frost 269b
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Worked Example Your Turn
A sketch of the line with equation 7x + 2y = 14 is shown A sketch of the line with equation 7x — 4y = —28 is shown
below. The line passes through the points A and B. below. The line passes through the points 4 and B.
N Wi
0 B B o
Calculate the area of the triangle OAB. Calculate the area of the triangle OAB.
Dr Frost 269d
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Does a Point lie on a Straight Line?

Page 109




Worked Example Your Turn

Does the point (2,9) lie on the liney = 4x + 1? Does the point (2, 6) lie on the liney = 9 — 2x?

Dr Frost 268a
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Worked Example Your Turn
Determine whether the point with coordinates (5, 8) lies on, Determine whether the point with coordinates (2, —1) lies on,
above or below the line with equation 5y — 4x = =5 above or below the line with equation 3y — 5x = =7
Dr Frost 268b
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Worked Example Your Turn
The point (t, —3) lies on the line =5y + x = 14. The point (r, —4) lies on the line =2y + x = 7.
Calculate the value of t. Calculate the value of 7.
Dr Frost 268c
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Fill in the Gaps

(c1'9) | D EEENEYES
(') [ (O'8-)

6'd) | (71D c—
=T (O | o I— |
=[] dD | X7+ T =4
(or1) | (O 's-) c—x=4
soduod | S | MR wewme | e | SRS

Jayjouy

Page 113



Worked Example

Your Turn

y =5x+ 10

ax + by = d where a, b and d are integers

Gradient:

X intercept:

y intercept:

Sketch:

y =5x+ 15

ax + by = d where a, b and d are integers

Gradient:

X intercept:

y intercept:

Sketch:

Page 115




Fill in the Gaps

y=mx+c ax+by=d Gradient X intercept Y intercept Sketch
y=2x+38
2x —y =—6
3 (=3,0)
4 (0,—-12)
A
12
\3
(12,00 | (0,3)

Page 116




Fill in the Gaps

y=mx-+c ax+by=d Gradient X intercept Y intercept Sketch
= 1 +4
8| Y= 3 X
9 4x + 3y =12
10 4
3
11 — 4,0
2 (4,0)
12 3x — 4y = 24
3
13 1= 8,0
: (8,0)
No
14 intercept (0,-14)

Page 117




Fill in the Gaps

Linear Graphs

Plotting, Reading, Calculating

Complete the missing information.

Equation Gradient y-Intercept Table of Values Sketch (label marked intercepts)| Coordinates on the Line
-2 -1 0 1 2 7
Al y=2x+6 // (3 )
2 8 * (5 )
-2 | -1 0 1 2
B -2 (6, )
-10 | -6 2 6 T (-3 )
21012 N 3 )
c|l y=4-x \ ,
'\ (_4‘, )
-2 | -1 0 1 2 10-F
D (4, )
16 | 13 (=5, )
; x -4 | -2 0 2 4 L/ (-6, )
/ (3 )
X 0 N
Fl 2x+y=10 \.\ 4 )
2] o] ,
G C .4
B 1 )
x [a|2]o]2]a
H // (6, )
AlEaEs — (<12 )
X 0 AN
1| 2x+3y = 24 \ 6
y 0 N ( , -6
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Fill in the Gaps

2 q Equation of line . . q
Equation of line n Gradient y axis A Area of triangle enclosed by
y=mx+c a“ -;I;,y :ECZ_ = of line m intercept X axis intercept line and the coordinate axes. Sketel
2 2 x=0,y=6 |y=0,x=-9 Areazibh
Egl: y=-x+6 2x—-3y+18=0 | m=— 1 )
3 3 - (0,6) - (=9,0) =3 (6)(9) = 27units?
1)
1 5
=—X —
Y=2
2)
x=0,y=8
m=3
- (0,8)
3)
3x+4y =12
4)
(0,7) (14,0)
5)
1
m=— § (—9, 0)
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Fill in the Gaps

Equation of line sgiazi;'r)c”:i"& Gra}dient oy axis x axis intercept {\rea of triangle er.lclosed by Sketch
y=mx-+c ab,ccl of line m intercept line and the coordinate axes.
, , |X=0,y=6|y=0x=-9 Area = > bh
Egl:y=§x+6 2x—-3y+18=0 m=— 1
3 - (0,6) - (=9,0) -5 (6)(9) = 27units”
o m>0
(0,-6) Area = 7.5 units?
" \
m= -5 Area = 10 units?
8)
x+ky—6=0 1
m=—-—
keR 4
9)
3 k
Yy=3* + Area = 6 units?
k>0keR

10)

/
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Extra Notes
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3 Basic Vectors
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Worked Example Your Turn

Write the vector AB in column form Write the vector AB in column form

4-1A 3

B
3 2
2
B 1A
1
-1 0 1 2 3

-1 0 1 2
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Worked Example

Your Turn

Determine the vector to move from A to B.

Determine the vector to move from A to B.

Dr Frost 372a
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Worked Example Your Turn

a=(3) a= (3)

Find 3a and draw it below Find -2a and draw it below

Dr Frost 373a, 373b, 373c and 373d
Page 131




Worked Example

Your Turn

Find 3a-2b

Find 4a—3b

Dr Frost 373h
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Worked Example

Your Turn

C-2()-(%)

Work out the value of m.

Give that:

Work out the value of m.

m(Cs) ()= ()

Dr Frost 373g
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Extra Notes
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4 Transformations
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Reflections
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Worked Example

Your Turn

Reflect in the x-axis

5
o

N

w

w

w

Reflect in the x-axis

5
J

~

w

w

w

Page 144




Worked Example

Your Turn

Reflect in the y-axis

5
1)

N

w

w

Reflect in the y-axis

5
19

~~

-5 0 5
5
%

-5 0 5

w

Dr Frost 153a
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Worked Example Your Turn
Reflectin theliney =1 Reflect in the liney = 2
5
-5 5 0 5
5 5
Reflect in the line x = 3 Reflect in the line x
-5 5 0 5

w

w

Dr Frost 278a




Worked Example

Your Turn

Reflect in the line y = x

5
o

w

w

w

Reflect in the line y = x

5
o

TV

w

w

w
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Worked Example Your Turn
Reflect in the liney = —x Reflect in the liney = —x
5 0 5 5 0 5
5 0 ) 5 0 5
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Worked Example

Your Turn
Describe the single transformation of the red object onto the

green image

Describe the single transformation of the red object onto the
green image

w

5
-5 0 5 5

w

w

w

5
o

w

Dr Frost 279a and 279b
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Worked Example

Your Turn

A point (=3, 7) is reflected in the y-axis. What is the
image of the point after the transformation?

A point (=3, 7) is reflected in the x-axis. What is the
image of the point after the transformation?

A point (=3, 7) is reflected in the line y = x. What is the
image of the point after the transformation?

A point (=3, 7) is reflected in the line y = —x. What is
the image of the point after the transformation?

A point (=5, 4) is reflected in the y-axis. What is the
image of the point after the transformation?

A point (=5, 4) is reflected in the x-axis. What is the
image of the point after the transformation?

A point (=5, 4) is reflected in the line y = x. What is the
image of the point after the transformation?

A point (=5, 4) is reflected in the line y = —x. What is
the image of the point after the transformation?
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Fluency Practice

Question 1:  Reflect each shape in the mirror line given

\Vd

mirror line

(a) B (b) ()
(d) (e) 4
(8) (h) @

ok

mirror line

Page 153




i

— = <

() (®) (p)

AN

AV

©) (@) (e)

"MO[9( SUOII[JaI 93 JO YJed J10j SUI[ JOLIIW 9} pUL] :E Uonsany)

Fluency Practice

€) (®) (p)

@ @ . (e)

u9AIS auIl[ JoLITw 9} ul adeys Yoea J09Jay  :Z uonsand
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Fluency Practice

x9 5 v e z L o 1= 2= B p- G- o=

€ = Aaui| ay4 ul m_ adoys 422)42y

)]

x9 s v & 2z + |o - z- & v g 9=

T

I- = Aaui| 2yl ur 9 adoys 19243y )

v

s

9
£

SIXD-X 2yl Ul 4 2dpys 12|42y 0

x9 s v e 2z t o - g e~ v §- g-

€
_Il_qﬂ :
s

9
A

SIXD-X 2y} U1 3 2doys 4921423 (2)

x9 s v & 2z L |0 l- 2= & b= o o=

v
s

I- = X 2u)| 2y4 Ul J 2doys L2242y

®)

s

9

2- = x 2ul| 2y} ur g adoys 422}423 (q)

-

s

9
A

sIxp-A 2y} ul 3 2doys 122|42y ()

x9 s v & 2z 1 o 1- 7z e y g o

s

9
£

sixp-A 2y} U1 g 2[bupiuy 123|42y )

9 s v e z 1 |o 1= 2= B y- 5= o=

Y

2 = Aauj| 2y} ur Q 2doys 1o2)42y

(p)

x9 s v & 2 1 [0 b= 7= 8- ¥ g 9

T = X 2l 2y4 Ul ﬁ 2doys 122]}2y (e)
g uonsang

x9 s v e z 1 o 1- z-\j- v s g

2

3

9
A

sIxp-A 2y} U1 qQ 2doys 122)}ay 1))

x9 s v & 2z 1 o - 2z g y- g o=

s

9
7
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Rotations
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Worked Example Your Turn
Rotate 90° clozkwise about the origin Rotate 90° cIocskwise about the origin
5 0 5 5 0 >
Rotate 90° anthIockwise about the origin Rotate 90° anthIockwise about the origin
5 0 5 > 0 5
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Worked Example Your Turn
Rotate 90° clozkwise about (1,—-1) Rotate 90° cIocskwise about (1,—-1)
5 0 5 5 0 5
Rotate 90° anthIockwise about (1,-1) Rotate 90° anthIockwise about (1,—-1)
5 0 5 > 0 5
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Worked Example

Your Turn

Rotate 180° about the origin

5
)

w

Rotate 180° about (1, —1)

5
o

5
9

5
o

Rotate 180° about the origin

(6]

Rotate 180° about (1, —1)

5
o

W

Dr Frost 281b and 281c
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Worked Example Your Turn
Describe the single transformation of the red object onto the Describe the single transformation of the red object onto the
green image. green image.
-5 0 5 o} 0 o}
0 ) -5 0 5

Dr Frost 282a and 282b
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Fluency Practice
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Fluency Practice
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Fluency Practice

Question 4:

(a)

Describe fully the single transformation that takes shape A to shape B.

(b)

(c)

y y
6 6
5 5
4 4
3 P
2 2
1 1
-6 -5 -4 -3 -2 -1 0 6 x ~ -5 -4 -3 -2 -1 0 1 2 3 4 5 X
4 -1
-2 -2
-3 -3
—4 -4
5 -5
-6 ]
(d) (e)
y y
6 6
5
. B
3
2 2
1 1
6 -5 -4 —s—B— 0 6 X -6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6x
-1 -1
e 2 -2
-3 -3
—4 —4
-5 -5
-6 -6

-6 -5 -4 -3 -2 -1 0 6 x
-1
-2
3
-4
-5
6
(f)
y
6
5
4
A 3
2
1
-6 -5 -4 -3 -2 - 0 6 x
4
3
-4
-5
i
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Translations
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Worked Example

Your Turn

Translate by vector (g)

5.
)

[
L]

5.
9

Translate by vector (_23)

5.
()

[ ]
L]

w

Translate by vector (;)

5
9

A

o

5
D

Translate by vector (>))

5

| 4
V

o

Dr Frost 374b and 374c
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Worked Example Your Turn

Translate by vector (Z%) Translate by vector ()

5 5

. | A
L

5 5

Translate by vector (°,) and then by vector (") Translate by vector (2,) and then by vector (7")

5.
()

5

[ ]
L]

EaEa] || 4
¢

o

w
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Worked Example Your Turn

Describe the single transformation of the red object onto the Describe the single transformation of the red object onto the
green image. green image.

w

w

I AV . 4
: ¢

w

w

w

|
< |
@

5
=)

Dr Frost 375b and 375c
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Worked Example Your Turn

A point (11, —13) is translated by the vector (0, —5). What is A point (=2, 5) is translated by the vector (7, —3). What is the
the image of the point after the transformation? image of the point after the transformation?

Page 190




Fluency Practice
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Fluency Practice
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Fluency Practice
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Summary

Translation

Reflection

Rotation

Describing

Doing

“A translation
x <— Change in x

[ <— Change iny

(Focus on one point)

As above.

“A reflection in the

line..” V¥
y=x
e

A

Count squares.

Do point by point.

o

“A rotation __
clockwise/anticlockwise
about thecentre (__, )’

For 180°: Join two equivalent
points and find midpoint.
For 90°: Take sensible guess then

check by counting squares.

For each point:

* For 180°, go towards
centre of rotation, then
go same distance again.

* For 90°, counts ‘swap’.
Use common sense to
get correct direction.

(Or tracing paper!)
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Enlargements

Page 198




Worked Example

Enlarge about (—4, 3), scale factor 2

5
J

—

w

Enlarge about (—2, 4), scale factor 3

5
o

o

w

Enlarge about (—3, 3), scale factor 2

5
o)

P

W

Enlarge about (—4, 4), scale factor 3

5
o

~

w

Dr Frost 295b
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Worked Example

Your Turn

Describe the single transformation of the red object onto the

green image

(O)

w

green image

W

Describe the single transformation of the red object onto the

w

Dr Frost 294b
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Fluency Practice
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Fluency Practice
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Fluency Practice
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Fluency Practice

Question 4: Describe fully the single transformation that takes shape A to shape B.

(a) (b)
7 y
3 5
4 4
3 3
A 4 3
B, 1
6 5 -4 3 —2 -1 0 2 3 4 6 x ————— .
-1 oY) A
=]
2 -2
— _3 _3
4
5
5
©) (d)
Y y
5 5
4 4
3 2
2
2 )
B A
6 5 -4 3 —2 -1 O 2 4 5 6% 6 5 -4 3 2 - O x
-2 2
A 2
-3
4
4
5

w

Page 206




Worked Example Your Turn

Enlarge about (—3, —3), scale factor% Enlarge about (—1, 0), scale factor%
) )

-9 0 ) -5 0
) 5

Dr Frost 297b
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Worked Example

Your Turn

Describe the single transformation of the green object onto

the red image

(O)

w

the red image

W

Describe the single transformation of the green object onto

w
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Fluency Practice
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Fluency Practice
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Fluency Practice
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Worked Example Your Turn

Enlarge about (—2, 1), scale factor —2 Enlarge about (0, —1), scale factor —2
5 5

-5 0 5 -5 0 5
5 5

Enlarge about (—2, —3), scale factor —% Enlarge about (2, —1), scale factor —%
5 5

J

w

5
S

Dr Frost 376a and 376b
Page 221




Worked Example Your Turn

Describe the single transformation of the red object onto the Describe the single transformation of the red object onto the
green image green image

5

9 5

- - -9 0 5
-9 o) |
5

5

Dr Frost 377a
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Fluency Practice
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Fluency Practice
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Fluency Practice

Question 4: Describe fully the single transformation that takes shape A to shape B.

(a) (b)
V4 ya
5 5
4 4
3 3
. i A
A 2T
1 1
6 -5 -4 -3 -2 -1 O 2 4 i -6 -5 -4 -3 -2 -1 O 2 4 x
-1 B 1
2 -2
I 3 B 3
4 4
| 5 :
(0 (d)
¥y y
5 5
4 4
3 3
2 2
1 1
, B ,
% -5 -4 3 -2 -1 O] 1 4 B x 6 -5 -4 -3 P -1 0 4 x
1 1
A
-2 2
— 3 — 3
A 4 4
5 5
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Mixed Transformations
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Fluency Practice

1. Describe the single transformation that

maps shape A onto shape B.

2. Describe the 2 reflections that
map shape D onto shape E.

Transformations

3. Reflect triangle F
intheliney = x
Label the new triangle G.

4. Rotate shape H
90° clockwise about (3, -3).
Label the new shape I.

Translate triangle B by the vector ( _34 ) Y Y
Label the new triangle C. y 6
5- >
4 4
4> 4
21 27
1 H
T T T T T T T x T T L] T T x ] T T 0 T T T L] T T x
_3_2_110_12341% 23456 211 123456
T X _2_ -2'
9 3 H 13
-4 4+
.5 -5-
1
5. Describe the single transformation that 6. Use the centre of enlargement (7, 7) to 7. Enlarge shape M by 8. Enlarge triangle O by scale factor — >
maps shape J onto shape K. enlarge shape L by a scale factor of 3. L scale factor -2 with (3, 2) as with centre of enlargement (- 1, 3).
1 the centre of enlargement. :
& then enlarge shape L by a scale factor of —. Label the triangle P.
2 Label the new shape N.
y y y
X 6 6
8_ - -
& N 5 5
> 4- 4
Ij:] —— 6 3 34
K 54 2+ 2
27 1 1
1 44
I 1 1 1 T 1 1 1 1 x || 1 1 1 1 0 1 1 1 1 1 1
T T 1 1 3 3-2-141 123456 5-4-3-2-141 12 3456
3-2-14412°3 56
24 -2 -2+
.2 -3 -3
-3 14 .44 4
il 0 T T T T T T T ™> X -5- -5-
-5- 0 1 2 3 4 5 6 7 8
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Combined Transformations

Page 232




Fluency Practice

Combining Transformations @

o
52

A) B)
1) Translate by

the vector ( :Z )

1) Rotate 90° clockwise
about the origin.

2) Translate by
0
the vector ( 4 )

2) Translate by
8
the vector ( —4 )

-7 -6 -5 -4 -3 - -1

123 456 7 . -7-6-5-4-3-2-1
Describe as

a single transformation:

Describe as
a single transformation:

B W Rl PN WS O N
=

D N B WwN R PN WA U
=

I
~
I
~

<
<

) D)

7 1) Rotate 180° 7 1) Reflect in
6 about the origin. 6 thelinex = —1
5 5
4 2) Reflect in the liney = 0 4 2) Reflectin
3 3 theliney = -1
2 2
1 1

—7—6—5—4—3—2—10 1234567x -7 -6 -5 -4 -3 -2 -1 9 1234567x
1 Describe as 1 Describe as
2 a single transformation: 2 a single transformation:
3 / 3
4 / 4
6 6
7 ‘ 7
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Fluency Practice

4 Combining Transformations @
A) y B) y
7 1) Rotate 180° 7 1) Reflectin the liney = x
6 about (1, 0). 6
5 \ 5 2) Reflectin the line x = —1
4 2) Translate by 4
i \ the vector ( _42 ) i
1 ‘ 1
-7-6-5-4-3-2-10 1 2 é4 56 7 x -7-6-5-4-3-2-10 1 2 é4 56 7 X
1 Describe as 1 Describe as
2 a single transformation: 2 a single transformation:
3 3
4 4
5 5
6 6

I
~
I
~

<
<

C D
) 7 1) Reflectin the liney = —x ) 7 1) Reflectin the liney = x

6 6
5 2) Reflectin the line x = —1 5 2) Rotate 180°
4 2 about the origin.
3 o)
2 2
1 1

—7—6—5—4—3—2—10 1234567x —7—6—5—4—3—2—10 1234567x
1 Describe as 1 Describe as

—2 a single transformation: 2 a single transformation:

3 3
4 4
6 6

\ ! v J
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Fluency Practice

C

-5 —4 -3 -2

=4 =4 :6 B
T1) T1) T1)
T2) T2) T2)
D y E y F ¥
| HE
3 u A A

f B ] f N

N u [ B

= ]

A :6 :o —

T1)

{2)

T1)

T2)

T1)

T2)

How is each shape \

transformed from A to B?

Pick only from those below.
Reflectediny =0
Translation ( ; )
Reflectedinx = 0
Enlarged, SF=2, (1, 4)

Rotated 180° clockwise
around (0,0)

Rotated 90° anticlockwise
around (2,3)

Enlarged, SF = 3, (-5,-5)
Translation ( _01 )
Translation ( ; )
Reflectediny =1

Translation ( :‘1*)

Translated ( _01 )

/
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5 Invariant Points
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Worked Example

Your Turn

Reflect in the liney = x
Are there any invariant points?

5
J

(O]

Reflect in the liney = —1
Are there any invariant points?

5
o

(O]

Page 241




Worked Example

Your Turn

Rotate 180° about (1, —1)
Are there any invariant points?

5
o)

W

Rotate 180° about (1, 0)

5
o)

Are there any invariant points?

(O]
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Worked Example

Are there any invariant points?

Your Turn

Enlarge about (—2, 2), scale factor 2

5
S

w

Are there any invariant points?
Enlarge about (—1, 2), scale factor 3

[~
v

B

w
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Fluency Practice
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Fluency Practice
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Fluency Practice
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Fluency Practice

Question 5: Here is quadrilateral ABCD

ABCD is reflected in the line x = — 1
followed by a reflection in the liney = — x
followed by a rotation of 180° about (—1, — 1)

Which of the vertices are invariant?

Question 6: Shown is triangle ABC

ABC is rotated 180° about (—1, 2) and then

translated by the vector < 24)

Write down the coordinate of the invariant point.

6 5 4 3_2 -10 1 2 6
B
-1
A -2
o -3
4
D
-5
yl
5
4
3
2
C
1
6 5 4 3 2 A1 0 1B 2 %
-1
-2

=V
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