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1 Recurring Decimals
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Intelligent Practice

Write the following out fully:

1)

0.5
0.45
0.45
0.345
0.345
0.2345
0.2345

1.2345

Write the following using dot notation:

1)
2)
3)
4)
5)
6)
7)

8)

0.666 ...

0.7666 ...

0.767676 ...

0.8767676 ...

0.876876876 ...

0.9876876876 ...

0.987698769876 ...

10.987698769876 ...
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Fluency Practice

Question 1:
(a) :
a —
3
3
(8) —
11

Extension

1
81

(h) —

Use division to convert these fractions to recurring decimals.

4 ; 7 1 f 5
9 (d) 9 (e) 6 (f) 6
5 1 1 6
— ' — k) — 1 —
> (J) 2 (k) 30 (D ;
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Extension

changing a fraction into a decimal

(1) work out what these fractions are as decimals by division (without using a calculator)

_— b) — —_— d) — —_— —_ —_—

why do you think these fractions as decimals terminate?

(2) work out what these fractions are as decimals by division (without using a calculator)

1 3) 1 2 1 2 1
— (b)) = — d) — —_ —_ —
(a) 6 (b) 5 (c) 9 (d) 9 (e) 17 ®) 7 (9 22

(3) work out what these fractions are as decimals by division (without using a calculator)

1 2 3 4 5 6

@ — (b) £ = d = 2 = =
= ()7 (C)7 ()7 (e)7 () Z g:;=

4 x7=
5x7=

what patterns can you find in the recurring
decimal values of sevenths?

14
21
28
35

6x7=
7Tx7=
8x7=
9x7=

42
49
56
63
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Extension

changing a fraction into a decimal

(1) work out what these fractions are as decimals by division (without using a calculator)

() i (b) 1 ©) i ) 1 ) 1 why do you think these fractions as

25 40 80 16 © 32 decimals terminate?

(2) work out what these fractions are as decimals by division (without using a calculator)

1 2 3 4 5 2x13= 26 6x13= 78
(a)1—3 (b)T3 © 73 (d)T3 (e)ﬁ 3x13= 39 7x13= 91
4x13= 52 8 x13=104
5x13= 65 9x13=117
(3) work out which fraction is bigger (with a calculator)
@2 o S
9 11 (4) without a calculator (5) without a calculator
7 17 27 29 _
L —_ £l = 0675 — = 0.90625
® % "2 20 32
what are:
(c) 2 or 3 2 0.725
11 17 40 29 290
(@ — (b)y =——
4 15 _ 320 32
(d) W or 5 what are: 12 o
31 37 ©) == d) =5
~_ by 2L
(a) 20 (b) 20 32 32
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Fluency Practice
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Fluency Practice

For each of the following values of x, find

a)
b)
c)
d)
e)

O 00 NO Ul B WIN -

)
)
)
)
)
)
)
)
)
0

=
[y

[EEY
w

= =
H N
N — — “— “—

10x

100x
1000x

2x

20x
x=0.1

x = 0.01
x = 0.001
x=0.2
x=0.3

x = 0.25
x=0.72

x = 0.025
x = 0.125
x = 1.3424
x =0.224
x = 0.0224
x = 0.2224
x = 1.01101
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Fluency Practice

Question 3: Convert the following recurring decimals to fractions.
Give each answer in its simplest form.

(@ 0.2 ®) 0.8 © 0.18
@ 0.53 (&) 0.75 0 0.63

& 0.112 ) 0.339 0 0.171
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Fluency Practice

Question 5: Convert the following recurring decimals to fractions.
Give each answer in its simplest form.

(@) 0.28 ® 003 © 0.96 @ 0521

© 0390 ® 01235 (@ 0126 () 0.503%

Question 7: Convert the following recurring decimals to fractions.
Give each answer in its simplest form.

@ 15 ®) 1.64 © 1.92

@ 203 (© 3.659 () 8.679

Page 15




Extension

Given that 0.333... =§

Write these as fractions:
a) 1.333...
b) 0.4333...
c) 0.35333...

d) 3.333...
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Fluency Practice
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Fluency Practice

Al

State the conditions under which a
fraction can be written as a

A2

State the conditions under which a
fraction can be written as a

A3

Which of the following can be
written as terminating decimals:

A4

Which of the following can be
written as recurring decimals:

terminating decimal. recurring decimal.
: : 2 4 > > % 5 =a 5
33 9 % 8 % 3 2 7 = % =
25
B1 B2 B3 B4
, .11 . . 4
Show that 0.5= 3 Show that 0.73=— Show that 0.616 = 37 Show that 3.52 = 3—7
9 15 60 90
C1 C2 C3 C4
Show that 0.37 =~ Show that 0.257 = L Show that 0.447 = 122 Show that 2.51=217
11 66 333 33
D1 D2 D3 D4
Work out 0.27 x 3, writing your Work out 0.57—0.26, writing your | x is a whole number such that v is a whole number such that
answer as a fraction in its simplest answer as a fraction in its simplest 1<x<9 1<y<9
terms. terms. y

Write the recurring decimal 0.1x as
a fraction in its simplest terms.

Show that 0.3y ==
33
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Problem Solving

These decimals have one digit recurring:

1)
2)
3)
4)
5)
6)
7)

8)

0.2= 0.22222222..... 0.072 = 0.07222222....
Write three different decimals with one digit recurring.
Convert you decimals in part one into fractions in their simplest form. Use the algebraic method.
Find five fractions with different denominators when in simplest form that have one digit recurring.
Find the prime factors of the denominators. What do you notice?
Find five fractions with different denominators when in simplest form that have two digits recurring.
Find the prime factors of the denominators. What do you notice?
Repeat 5 and 6 for 3 digits recurring.

Investigate for other decimals with different number of digits recurring.
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More-Same-Less — Recurring Decimals

Instructions: Convert the decimal in the middle box to a fraction, giving your answer in its simplest form. Then fill in the
remaining boxes, making the minimum change possible from the middle box.

Number of digits which recur when expressed as a decimal

Less Same More

More

0.36

Same

Difference between numerator and denominator
when expressed as a fraction in its simplest form
Less
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Maths Venns

Can be expressed as a
recurring decimal

Think of a
fraction that
could belong in
each of the
regions

Denominator is a
prime number

If you think a
region is
impossible to
fill, convince
me why!
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Fluency Practice
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Fluency Practice
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Extension

find the length of the missing side as a fraction in its simplest form

.. : . 0.83
0.18 \ b N ”
0.24 0.13

d
0.60 0.4

0.18 . 0.216 . 0.472
9 0.083 J
0.16 h

0.416
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2 Parallel and Perpendicular Lines
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Fluency Practice
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Intelligent Practice

Write down the equation:

Parallel to the line | Goes through the point Answer
y=3x+2 (0,7)
y=3x+2 (3,0)
y=3x+2 (3,7)
y=3x+10 (3,7)
y=2x—2 (3,7)
y=2x—2 (—3,7)
y=2x—2 (0,0)
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Fluency Practice

Question 4: Write down the equation of each of the following lines
(a) Parallelto y=2x-1 and passing through (1, 8)

(b)  Parallel to y =3x+ 2 and passing through (1, 1)

(c) Parallel to y = 5x - 4 and passing through (2, 9)

(d) Parallel to y=3x-7 and passing through (4, 15)

(e) Parallel to y = 4x and passing through (-1, 3)

(f) Parallel to y =-2x+ 5 and passing through (-3, 0)

(g) Parallel to y = 6x + 3 and passing through (10, 5)

(h)  Parallel to y =-%x+ 1 and passing through (3, 0)

(i) Parallel to x + y = 10 and passing through (4, 0)

() Parallel to x — 3y — 6 = 0 and passing through (-9, -2)
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Exam Questions

‘\—\
L)
-

Line A passes through the points (2, 1) and (5, 10)
Find the equation of the line parallel to A that passes through (2,5) [3]

Line A passes through the points (2, 1) and (5, 10)
Line B passes through the points (4, 7) and (2, 1)
Show that Line A and Line B are parallel [4]

* Al
® o

@

Line A passes through the points (3, 6) and (5, -2)
Line B passes through the points (2, 5) and (8, k)
Line A and Line B are parallel. Find the value of k. [4]
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Maths Venns

Parallel to y = 4x

Passes through

If you think a
region is
impossible to
fill, convince
me why!

Write the
equation of a

line that could y-intercept is
belong in each

of the regions negative
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Maths Venns

Crosses y-axis at

Write the
equation of a
line that could
belong in each
of the regions

Crosses x-axis at
(2,0)

If you think a
region is
impossible to
fill, convince
me why!

Is parallel to

y = —2x + 1
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Fluency Practice

Question 5:

(@ 4

1
(g) -3

Write down the negative reciprocal of each number below.

(b)

(h)

2

2

5

(c)

(i)

—6  (d)

4 :
= ()

8

1
1=
2

1

(e) 5

(k) —1

) 1

3
() —17
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Fluency Practice
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Intelligent Practice

Write down the equation:

Perpendicular to the line | Goes through the point Answer
y=—x+2 (0,7)
y=2x+2 (0,7)
y=2x+2 (12,7)
y=3x+2 (12,7)
y=3x+2 (10,7)
y=3x+2 (—12,7)
y=2x+2 (0,0)
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Fluency Practice

Question 9:  Write down the equation of each of the following lines
(a) Perpendicularto y=2x-1 and passing through (4, 0)

(b)  Perpendicularto y =-3x + 4 and passing through (6, 1)

(c) Perpendicular to y = 4x and passing through (-12, 5)

(d)  Perpendicularto y=-%x+ 1 and passing through (3, -7)
(e) Perpendicular to y = 25x + 4 and passing through (-6, —-4)
(f) Perpendicular to y = -36x — 2 and passing through (9, 9)

(g) Perpendicularto x + 4y - 6 =0 and passing through (1, 8)
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Extension

Two points that [, passes

Equation of a line

. . through. perpendicular to [,, through
SidHonoling & Point A Point B point A, in the form
ax+by+c=0
(—0.a) .=9)
2x+3y—-5=0
a b=
(-4, (—3,-2)
(a, 1) (b,3)
x+3y—-3=0
a= b=
(bn _2)
-x+6y+17=0 6x+y—65=0
b=
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Exam Questions

00
Write down the equation of a line perpendicular to y = 3x + 3 [1]
©
Write down the equation of the line perpendicular to y = %x + 4 which passes
through (0,7) [2]
o o
=

Line A passes through the points (-3, -1) and (-1, 9).

Line B passes through the points (-2, 1) and (k, 4).

Line A and Line B are perpendicular.

Find the value of k. [4]
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Fluency Practice
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Fluency Practice
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Extension
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Fluency Practice

x+1

= -Bx

[N

y:=

~<

y=-2x+3

y=3x-2

y = 2x
Appl
pply y=3xe2
Question 1:  Write down the equations of the lines, from the —Bx-4
box, that are: Y=
(a) parallel (b) perpendicular (c) cross the y-axis at (0, 3)

(d) pass through the origin (e) pass through the point (1, 1)

Question 10: Two straight lines are shown.

3
Line 1 has equation Yy = 5 x—24

(a) Find the equation of Line 2

Line 1

(b) Are the lines perpendicular?

Line 2

Question 2:

Question 3:

Question 4:

(a) Find the equation of the line parallel to AB that passes

Are the lines 2x+y =8 and y = 2x + 5 parallel?

Are the lines 4x -y - 5=0and x + 4y + 1 = 0 perpendicular?

A straight line passes through the points A(1, 4) and B(5, 16).
Y

through (1, 7) B (5, 16)

(b) Find the equation of the line perpendicular to AB
that passes through the midpoint of AB.

Question 5:

Question 6:

Question 7:

Question 8:

Question 9:

A4

The line L has equationy = 2x + 8

The line L crosses the x-axis at the point A.

The line M is perpendicular to Line L and passes through the point A

(a) Find the coordinates of the point A.

(b) Find equation of the Line M.

The point A has coordinates (-12, -7) and the point B has coordinates (-8, 1)
Find the equation of the line parallel to AB and passing through (2, 5)

The line L passes through the points (-2, 1) and (2, 3).

The line N passes through the points (4, 7) and (12, 11).

Bryan says that the lines L and N are parallel.

Is Bryan correct? Explain your answer.

The point C has coordinates (2, -3) and the point D has coordinates (4, 6).
Find the equation of the line perpendicular to CD and passing through D.
The line Q passes through the points (=10, -2) and (-8, -8)

The line R passes through the points (1, 2) and (10, a)

The lines Q and R are perpendicular.

Find a.
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Fluency Practice
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Extension

perpendiculars

(1

)

)

4)

prove that the triangle with vertices:
A(3,0),B(6,4)and C (-1, 3)

is right—angled

show that it is also isosceles

triangle ABC is isosceles with AC = BC
if A=(3,—2)and B= (5, 2)

and the coordinates of C are (12, k)

a) find the value of k

b) find the area of triangle ABC

triangle ABC has vertices:

A=(3,3),B=(3,-7)and C= (6, -6)

a) show that the triangle is right-angled

b) show that the centre of the circle that passes
through A, B and C lies on AB

c) find the area of triangle ABC

a) which point on the y—axis is equidistant from
(5,-3)and (- 4,6)?

b) which point on the x—axis is equidistant from
(2,-5)and (-2,9)7?

®)

(6)

()

®)

based on CBSE(10) exam questions

the point P (x, v) is equidistant from

A(,1)and C(-1,5)

a) prove that 2y = 3x

b) find the other two coordinates of the square
ABCD

the point P (x, y) is equidistant from

E(4,3)and G (- 3, 4)

a) provethaty=7x

b) find the other two coordinates of the
square EFGH

c) which square, ABCD (above) or EFGH
has the larger area?

the point P (x, y) is equidistant from
A(a+b,b-a)and
B(a-b,a+b)

prove that ay = bx

the triangle with vertices:
A4,7),B(t,6)and C (8, 1)
is right—angled at B

find the values of t
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Extension

lines and perpendiculars based on GCSE exam questions
(1)  the straight line L, passes through the points with (4) ABCD is a rhombus with A = (5, 11)
coordinates (4, 8) and (12, 4) the equation of the diagonal DBisy = % x + 6
the straight line L, passes through the origin (O) and
has gradient — 3 find an equation of the diagonal AC
the two lines meet at point P what are the coordinates of the centre of the rhombus?

find the coordinates of P
what are the coordinates of (i) B (ii) D (iii) C ?

the perpendicular to L4 from the origin meets L; at Q v
A B

establish that AOPQ is an isosceles right angled
triangle

DCis
what is its area? parallel to

the x axis D c
(2) the point P = (3, 4) and Q = (a, b) o x

a line perpendicular to PQis: 3x + 2y =7 ®)

Y ABCD is arectangle
find an expression for b in terms of a A the equation of the line
and give four possible coordinates for Q ABis x +2y =12
[other than (3, 4)] E

D =
\B . AE=EB
(3) PQRis a triangle with vertices P, Q and R Y find an equation for AD
P=(-3,-6),Q=(1,4)and R=(5,-2)
M is the midpoint of PQ C find an equation for DC

N is the midpoint of QR

what are the coordinates
prove that MN is parallel to PR Bis on the x axis of (i) A (ii) D (iii) C ?
establish that the length MN =2 PR
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Problem Solving

. . Diagonals Cross at Right
All Sides Equal Has 4 Right Angles g g
Angles
Forms a Parallelogram
Diagonals not Equal in
Length
Put these cards into the correct part of the table.
y=2x-1 y=2x-11 y=Xx+3 y=x-5 IT’'S
2y=3—-x 4dy=-(2x-16) 7y =-35-49x 7x = 35-y IMPOSSIBLE!

There are 3 missing spaces. Create sets of equations for them.
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Fluency Practice

(a)

(b)

(c)

(d)

Write down the gradient and
y-intercept of the straight line
with equation y = 5x — 2

Write down the gradient and
y-intercept of the straight line

with equation y = —%x +7

Write down the gradient and y-
intercept of the straight line
with equation 3y = 2x -9

Find the gradient of the line
joining (2,5) and (4,11)

(e)

(f)

(9)

(h)

Find the equation of the line.

Find the equation of the line.
h_|

Write down the equation of the
line that is parallel to
y = —4x — 9 and passes
through (0, 2)

Write down the equation of the
line that is perpendicular to
y = —3x and passes through

the point (0, —=5)

(i)

@)

(k)

Find the equation of the line that has a
gradient of 2 and passes through (4,3)

Find the equation of the line that is
perpendicular to the line 2y = x — 8 and
passes through (—1,9)

Find the equation of the line that passes
through (2,9) and (5, 3).
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Fluency Practice

Quick sketch.... x-intercept is....

y-intercept is....

x-intercept is....

Another point
on the line is....

[ Quick sketch....

y-intercept is....

Another point
T on the line is....

One point on the

One point on the
line is....

line is....

In the form
ax+by+c=0is..

In the form
y=mx+cis.

Gradient is....

Gradient is....

Equation of parallel line
passing through (2,3)
is...

y-intercept is.... Gradient is...

Gradient is...

A point on the
line is....

Perpendicular
gradient is...

Perpendicular
gradient is...

P

Equation of perpendicular line

Equation of parallel line
passing through (4, —1)
is...

y-intercept is....

A point on the
line is....

t
5x+2y-8=0

/ ~

Equation of perpendicular line

Inthe form passing through (1,5) is...

ax+by+c=0is..

In the form y = mx + ¢ is...

passing through (3, 2) is...
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Fluency Practice

@ Y @ ® y @ y y=4x—8
_ =3x—4

y=2x+5 y=3x+5 y _

y=x+1
Gradient = / %
y-intercept = x x
X
y=8-2x
Gradient = Which coordinates are on this graph? Find the coordinates of point A.
y-intercept — (41 8) (Or 4) (_2! _2)
Complete these coordinates for . . .
On the axes, sketch the graphs: tﬁe graph 2y = 5x + 2 Find the coordinates of the point
’ : 2y+x=7 where the graphs
_ _ _ _ _ X
y=3x y=2x-6 Gradient = (4,y) (x, 6) (x,-9) y=3x+9 & y=-+4
x . intersect.
=245 y-intercept =
y=5*t
y
@ Line N is parallel to @ @ y=2x+5 Line R is perpendicular to
th hy=5x—-7 & th hy=2x+4 &
;aizs thyroughx(4 22) (3,13) Find the gradient of a line gfsr::s thyroughx(S 2)
Find the equation of Line N perpendicular to this graph. Find the equation of Line R
4 y=10—4x
X

Line O is parallel to
thegraphy =5—-2x &
passes through (5, -13).
Find the equation of Line O

Find the equation of this line.

Line P passes through (1, 3) & (3, 11).

Find the equation of this line.

Line Q passes through
(-2, 10) & (5, -4).
Find the equation of this line.

Find the gradient of a line
perpendicular to this graph.

3y+2x=7

Find the gradient of a line
perpendicular to this graph.

Line S passes through (4, 6) & (8, 8)
Line T is perpendicular to
this line & passes through its midpoint.
Find the equation of Line T.
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Fluency Practice

(a)

Harder Coordinate Geometry

Find an equation of the line that passes

(b)

(c)

through the points (4, 2) and
(—8,11). Give your answer in the form

ax + by = ¢ where a, b and c are
integers.

3x + 4y = 20

(d)

The straight line L has equation

at (4,0).
520
Yy=3*773

5x — 3y = 18. Find an equation of the line
that is parallel to L and crosses the x-axis

The straight line L; has equation
x + 2y — 7 = 0. The straight line L,
passes through the points (—2,—6) and
(5,8). Show that the lines L; and L, are
perpendicular to each other.

1
mforle—E m for L, = 2

1
-3 X 2 = —1, therefore perpendicular

The straight line L passes through the

(e)

(f)

points (1,—1) and (5,9). Find an equation
of the line that is parallel to L and passes
through the point (2, 4). Give your answer
in the form ax + by + ¢ = 0 where a, b
and c are integers.

S5x—2y—-2=0

The straight line L; has equation
2x — 3y = 4. The straight line L, is
perpendicular to L, and passes through the

point (1, 2). Find the equation of the line L,
and the coordinates of the point where it
crosses the x-axis.

ABC is a triangle, where BAC = 90°. The
point C has coordinates (9, 5) and points A
and B lie on the line with equation
2x + 3y = 7. Find the equation of the line
that passes through A and C, giving your
answer in the form ax + by = c where q,
b and c are integers.

3x =2y =17
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(sxrew  [e3o])

‘Z-) wuiod ayy

(sxrew ¢ [e3o])
(2)

(1)

(sxrew z [ejoy)
(1)

(1)

ybnouyy sessed pue g + XG = A dul| 8y} 0} Jenoipuadiad si Jey} aul| 8y} Jo uonenbas ue pui4 (q)

9 + XG = A 0} |9|jesed s| jeyy auy| ybiesis e jo uonenba ayy umop ajIp  (B)

‘€0
A ......................... fassssasssssssnsssasannans v u_m>>mc<
'S JO S8JBUIPJO0D By} N0 oA (Q)
A ......................... fesessasesssssssssasansnsne v ngwc<
"3/ J0 sa8jeuIpIood 8y} N0 Yiop,  (B)
x S (0]
2]
YA
‘UMOUS SI 2} = A€ + XZ JO Y2)oys v
20
A .............................. f sessesssssssssssassssassnnnnns v u_m>>wc<

y-xg=d4 aul ay} jo 1deoiaul-A 8y} Jo SB}BUIPI00D By} UMOp SIAA  (q)

Jamsuy
p-xg =4 aul oy Jousipeib sy} umop alpy  (B)

‘aullybless e jouonenbs ayisi y-xg=4 "LO

Page 67



Exam Questions
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Exam Questions
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Exam Questions
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3 Graphical Inequalities
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Extension

linear inequalities: regions

(1) y<2x+3 (4)

=
v
&)

y 2 2x-3

ysx+2

ax+6

<
IA

2y < 3x-8

find each of these regions
on a 10 by 10 grid:

»\ 4

-
o

O =2 N WA OO N ® ©

x
01 2 3 4 5 6 7 8 9 10

the region for all questions should
be a triangle with an area of
4 squares

establish that this is the case
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Fluency Practice
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Fluency Practice

< ¢ ¢ ¢
/ 2 ¥ 12
o_lI- - 3 0_1i- - 0 - &
N\
< 2 =
N o— ¢
() 01 ()
2 . i ¥ . ] - m ) ) ) i
(1 (u) (6)
14 - v >
N\ N N 3 y
/ 2 L/ 12
N . LT - L . 4
N . 4
12 ¥ \ ¥
< ¢ " 2
M : .
(1) (®) (p)
m - m - T € v m - ¢ €
(€)) (a) (e)

*uoibau papeys ayil auiap eyl sanijenbaul 4o Ajijenbaul ayy umop a3

sanljenbaur jesiydeun sapieH buiqridsaqa
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Fluency Practice

m v y M v V mvv a
I-SApunx— > A Z>Xxpunx = £ cZApun1—=x
m 01 0
m 4 4 M a 4 ﬁ” a
0>Apunp s x c<Apun1—>x I>Apunz 2 x
Q) (u) (6)
m a 4 mv_ a 4 m -
E—>x 04 £ X
) ®) (p)
m v V M V mvv -
0>x -5 4 1 <4
) (q) (e)

sanjenbaug jesiydean buipeys
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Fluency Practice

€

14
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>4L8>¢— e>A+x T—x50=34
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Fluency Practice

Shading and Describing Harder Graphical Inequalities

Shade the region that satisfies the
inequalitesx <4 y>-1 y<x

51

4

34

Shade the region that satisfies the Shade the region that satisfies the
inequalitesx >—-1 y>0 x+y<3 inequalities 2x+ 3y <6 y<x+2
. y>-—1
4 5]
31 “

31

41

59

Write down the inequalities which fully
describe the shaded region.

Write down the inequalities which fully
describe the shaded region.

Write down the inequalities which fully
describe the shaded region.

3 + - - 4
3
2 { {
/[ '\
J A z
[y I
o > | \
/ N
3 2 1 0 1 2 3 4 2 1 1 2 3 4
1 s
g
o 2
2 =
3
3 -4
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Fluency Practice

Al

Write down the inequality which defines the
unshaded region.

A2

Write down the inequality which defines the
unshaded region.

A3

Write down the inequalities which define the
unshaded region.

4 4 4
|
2 9) 2
N N N
6 4 b Y 2 4 6 6 4 | 2 Y 2 4 6 % 4 ' 2 | Y 4 6
) ) 2
4 4 4
B1 B2 B3

Write down the inequality which defines the
unshaded region.

Write down the inequality which defines the
unshaded region.

Write down the inequality which defines the
unshaded region.

4 4 —
\
5 N\
2 2
N\
N
r/ n( MmN
6 | 4 | 2 2 4 6 6 | 4 | 2 72 4 6 6 4 2 Y | 2~ 4 6
N\
2 2 2 A
\
\
4 4 4 S
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Fluency Practice

Al

Write down the inequalities which fully define the
unshaded region.

A2

Write down the inequalities which fully define the
unshaded region.

A3

Write down the inequalities which fully define the
unshaded region.

4 4 — 4
\
N\
2 2 =
\
\
N\
D () A
%6 4 2 Y 2 4 6 6 | 4 | 2 4 6 6 | 4 | 2 | Y Is2 4 6
N\
\
N _2 -2 S
\
\
-4 —4 —4
B1 B2 B3

Write down the inequalities which fully define the
unshaded region.

Write down the inequalities which fully define the
unshaded region.

Write down the inequalities which fully define the
unshaded region.

4 . 4 4
, )
Ve /
2
, /
d / A
Nid D el D
6 | 4 2 2 4 6 6 4 | 2 | Y, 2 4 6 s b= |2 | Y| 2 4 6
4 /
|4 2 2.4 )
y /
7 /
4 4 4
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Fluency Practice

Al  Show, by shading on the grid, the region

A2 Show, by shading on the grid, the region

A3 Show, by shading on the grid, the region

defined by y > -1 defined by x <3 defined by y <x
Label your region R. Label your region R. Label your region R.
4 4 4
2 2 2
/AR N AN
6 4 2 | Y 2 4 6 6 4 2 Y 2 4 6 6 4 2 Y 2 4 6
-2 -2 -2
4 4 4

B1  Show, by shading on the grid, the region

B2  Show, by shading on the grid, the region

B3 Show, by shading on the grid, the region

defined by y > 0.5x - 1 defined by x +y <3 defined by 3<y<2
Label your region R. Label your region R. Label your region R.
4 4 4
2 2 2
fan Jan A
6 4 =2 Y 2 4 6 6 4 2 Y 2 4 6 6 4 =2 Y 2 4 6
-2 -2 -2
4 4 4
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Fluency Practice

Al  Show, by shading on the grid, the region

A2  Show by shading on the grid the region

A3 Show by shading on the grid the region

defined by 4 <x <3 definedby x>-3,y<2 and y >x definedbyx+y<-1,x>-4and y >-3
Label your region R. Label your region R. Label your region R.
4 4 4
2 2 2
A A A
6 | 4 2 | Y 2 4 6 6 | 4 2 Y 2 4 6 6 | <4 | =2 | Y 2 4 6
-2 -2 -2
4 4 4

B1  Show by shading on the grid the region
definedby 2<y<3 and -3<x<5

B2  Mark with a cross (X) a point on the grid
which satisfies both the inequalities

B3 Show by shading on the grid the region
defined by y>x+3,x>-3 and 2y —x<4

Label your region R. x>1 and x—-3y>3 Label your region R.
4 4 4
2 2 2
) ) A
6 4 2 Y 2 4 6 6 4 =2 Y | 2 4 6 6 4 | 2 Y | 2 4 6
) -2 -2
4 4 4

Page 109




Interwoven Maths — Pythagoras’ Theorem with Inequalities

|dentify the region described by the inequalities and calculate the perimeter of the region.

y=1 y=0 y <4x+11
x =2 y < 1.5x 5y+4x <7
2y+x<6 y>3x—9 y=>-—1
y y < 3 y
41 v 34
4..
31 2-—
3l
1--
2..
| A . 1 B2t © 1 5
4 2 N\ 2 4 X
N B S NN T Sy =
_1 _2-.
-3 _2-- _3--
3l
4 -4
Perimeter: Perimeter: Perimeter:
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Interwoven Maths — Pythagoras’ Theorem with Inequalities

Identify the region described by the inequalities and calculate the perimeter of the region.

>2
y_§x

y < 1.5x
x<3
y<3

.
A\ %

Perimeter:

2y +2x <7
2x —2y <7
2y —4x =7

1y

!
[e9)
|
[
|
EN
L
N
D
A\

Perimeter:

3y+x<6
4x —3y <9
3y—x<6
4x + 3y = -9

y

Perimeter:

Fan)
A\
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Maths Venns

Think of a set of
co-ordinates (x
and y) that could
belong in each of
the regions

If you think a
region is
impossible to

fill, convince
me why!
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Maths Venns

Think of a set of
co-ordinates (x
and y) that could
belong in each of
the regions

If you think a
region is
impossible to

fill, convince
me why!
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Maths Venns

Think of a set of
co-ordinates (x
and y) that could
belong in each of
the regions

If you think a
region is
impossible to

fill, convince
me why!
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4 Non-Linear Graphs
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Fluency Practice
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Fluency Practice
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Fluency Practice

L

8=+ Xy — X

(@

fi

0=€+xXy—,x (o)

uonenba 03 suonn|os ayy puyy 03 ydedb syy asn "¢ + x§ — X = A jo ydesb ay3y 10|d

(a)

@'”NR'RlT@

(@)

fi

0=,x—x+9 (e)

uonenba 03 suoiln|os ay3 pull 03 ydeab ayl asn X—X+9= A Jo ydesb ay3 10|d

(e)

Ajjesiydedan suonenby buinjos
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Fluency Practice

T+X=Xxg— X (q) I =Xg— X (e)

uonjenbs ayj 03 suonlN|os ayj ajewnss o3 ydedb ayy asn ‘x¢ — X = A Jo ydedb ayj 10[d

(p)

+ D
—
o

+ o
—

01
X—8=,x—x7+8 (a) S=,x—-xz+8 (o)
uoizenba ayj 03 suonn|os ay3y puly 03 ydeab ayl asn X —X7+8= A jo ydeib ayy j0[d

()
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Fluency Practice

Plotting Cubic Graphs

(a) (b) (c)
Plot the graph of y = x3 + 1 Plot the graph of y = x3 — 2x2 —x + 2 Plot the graph of y = 3 — x + 2x2 — x3
fromx=—-2 tox =2 fromx =—2 tox =3 fromx=—-2tox=3
-2 | -1 0 1 -2|-1]0 1 2 3 -2|-1| 0 1 2 3
y y y

i . 25
8 6

— 20
6 4

. 5 15

2 2 1 0 1 2 3 19
-2

-2 -1 1 2 5
0 -4

2
-6
-2 -1 0 1 2 3

4 B

5
6 -10

-8 -12 -10
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Fluency Practice

X

X

0Z-
GlL-
0L~
(2+x)(z-x)xg = A
o Jo syuiod Buiuiny ayy jo
S9]BUIPJO-02 8Y] 9)ewns]
€ - z ¢
g
ol
ie+X)(g-x)xz = A
Sl JO 1001 8y} aJe JeypA
mom
A
4 L 0 L- - g'¢c X
(z+X)(z-x)xz = A jJ0 ydeib ay} meiq
0z-
GlL-
0L- m+Nxv-mxn>
Jo syuiod Buiuiny ayy jJo
§ S8]BUIpJ0-02 8] 9)ews]
4 b= 2 €
g
oL €+ Xp- X=A
JO S]00J 8y} djewnsy
Gl
mom
A
14 4 l 0 L- - X

€+ Xp- X= A Jo ydeub ayj meiq
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Fluency Practice

(L+x)(e-x)(g-x) = A e-Xx=A X=A XG0=A X-y=A

X-=K 0L-x=A (L+X)(g-X) = A xz =K X- = K

L f f A

:suonouny Jisy) o1 sydelb ayy yole|y L1

0l-

ml
&, umop apisdn,
g yded6 21gna siy st AYm “0L

XC+ X-G=A
oL 10 sjulod Buiuiny ayy Jo
S9]BUIpJO-00 3y} dlewnsy ‘g

Gl
0T
XC+ X-G=A
Loz Jo sjool 8y} 8jewsy ‘g
A
A
14 € 4 3 0 b- ¢ X

XE+ X-G=Ajoydeibayymesg /L
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Fluency Practice

Plotting Reciprocal Graphs

(a) (b) (c)
2 5 10
Plot the graph of y = " Plot the graph of y = — * Plot the graph of Yy = )
fromx=—-—4 tox =4 fromx =-5 tox =5 fromx =—2tox =3
—4|-2|-1] 0 1 2 4 x| =5 |=-2|-1/0 | 1] 2 5 —5|1-2|-1]0 1 2 5
y y y
A
o 7 10
S 6 9
4 5 8
a4 I 4
3 - ()
] A
2 T >
2 5
»1
1 1 4
2]
43210 21314 | SBT3 HE2 I HOR M 21 3415 :
-1 3 2
2 4
-2 L)
3
3 S5IT4TI3T-21T 1121013 5
4 ) 3 9 3
4 5 3
5 -6 3
6 L -4

Page 133




Maths Venns

Is symmetrical about the y-axis Passes through
the origin

If you think a
region is
impossible to
fill, convince
me why!

BONUS:
Can you give
the equations?

Draw a sketch of a
graph that could Crosses the x-

belong in each of the axis twice
regions.
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Fluency Practice

(a) (c) (e)
Plot the graph of the equation y = 2x + 3 Plot the graph of y = x? — 4x + 2 Plot the graph of y = x3 — 4x2+5
X -2 | -1 0 1 2 3 x | =1 0 1 2 3 4 5 x -1 0 1 2 3
y
(b) (d) ()
On the grid, plot the graph of 2x —3y =6 | Plot the graph of y =2 4+ x —x? for x = -3 Plot the graph of y = x +8
fromx=0tox=9 tox=3 x
, x 1 2 3 4 6
5 1 y
4 4 3 2 1 1 2 3 4

0
1
2
3
4
-5
6
7
8
9

-10

L4 N W B N ® ©
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Fluency Practice

Plotting Harder Non-Linear Graphs

(a) (b) (c)
2 2 3 2 X 1
Plot the graph of y = x“ + 2 Plot the graph of y = x° + 3x + o Plot the graph of y = X (E — x_z)
between x = 0.5 and x = 3.5 fromx = 0.1tox = 1.5 fromx = —4 to x = —0.5
x |05 1 15| 2 |25] 3 |35 0102|0407 1|1215 —4|-3|-2|-1|-05|-0.25
y y
45 12
14 22
14
43 20
10}
12 18
1 9
16
410 8-
9 14
T T-
-8 42
6
7 410
6 5
—8
=5 44
. | T 3l
I3 —4
ol
2 —2
1
R .
0 0!4 8 116
ol o 15 2 2l5 3 35 -4 -3 -2 -1 0
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