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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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Purposeful Practice

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) £ = @) = 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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Purposeful Practice

changing a fraction into a decimal

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

(@) 1 (b) 1 © 1 (d) 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)ﬁ © 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 6_2 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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Purposeful 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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Purposeful Practice

Given that 0.333... =§

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

d) 3.333...
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Purposeful Practice

5

Given that — = 0.2941176470588235, write down the following

17

fractions as recurring decimals.

12 1
17 34

27
34
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Purposeful Practice
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Fluency Practice

Express as a simplified fraction

Answers

0.222 ...

0.222

0.23

0.23

0.203

0.203

0.0203

0.0203

2.4605

10

2.4605
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Purposeful 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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Purposeful Practice

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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Problem Solving

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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Purposeful Practice
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Fluency Practice
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Fluency Practice
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Purposeful Practice

Question 3: Arrange in order from smallest to largest.

61

) 5 19
330 0.178 3

110

Question 4: Mark is converting () 251 into a fraction.

Can you spot any mistakes?

x= 0.251
x=0.2515151...
10x=2.515151...
100x = 251.515151...

90x = 249
249

X = —
90
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Problem Solving
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Fluency Practice

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

[2]1eied 10N €196 |4
¢1 = &y — X9 9 [ v | ¢ | X ot
uoizenba yim auj ayL
IS1leled 21983 YIm Buyl ayL
d||eled 10 e
[2l|eded 10N mm 2) 0=8—x+A47
pue (€‘7T—) ybnoiuy uonenbs 6
! Uiim aul] ayL
|9]]e4ed sassed jeuyy aul| ayL
o||eled 10 Z
I31|eded 10N c=xE-0z 07 = £7 4 x5 ]
lo11eJed uoizenba YIIM Ul BYL HORENDS Ll aull BuL
9||eJed 10N ‘ ‘
=il 1 =xg—4 (6¢) pue (0‘0) ubnoaw |
onenbs aul 9
13||eJed uon Yim auil syl sassed jey3 aul| ayL
[2l|eded 10N 146 o
1T — x€ = A7 P p! ya
uonyenba yiym aul| syl o uo umoys 9
[9l|eded ' ’ : aul| ayL
o||eled 10
S|1eled 30N X487 auTxm <
|9]]e4ed uoReNba L3Im dull By L uolnzenba yum aul| ayL
o||eled 10N
el X9 +6 = A¢ y—xz=4« -
onenba aull 9
ja||eed uoilenbs yiym aul| syl uon yim aull syl
ol|eded 10
[@]leded 10N pLb a3 L=1_x
1o umoys uonyenba yym aul| syl €
[9]|eled aull ayL : : .
3||eJed 10
I9]|eled 30N = A ¢4 xp £ .
onenb onenb
j||eled uoizenbs yiim aui| syl uoizenba yiim aul] sayL
3||eJded 10
PIIEEd 3N A=x7-01 6+xz—=4 I
b b
Ia||eed uoizenba yiim auil ayL uoijenba yiim aul] ayL

‘|19]jeded 3j0u Jo |9|eded siI saul| Jo Jied yoes Jayiaym apioag

Page 38



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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Purposeful Practice
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Purposeful Practice

‘\—\
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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Problem Solving

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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Problem Solving

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

Work out the:

Answers

reciprocal of 0.6

. . 5
negative reciprocal of 3

reciprocal of 1.4

. . 4
negative reciprocal of 1 -

. 9
reciprocal of — <

. . 5
negative reciprocal of 5

reciprocal of 0.35

. . 6
negative reciprocal of —2 >

O O N[ O | | W N

product of the reciprocal and negative reciprocal of x

[
o

sum of the reciprocal and negative reciprocal of x
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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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Purposeful Practice
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Fluency Practice

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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Purposeful Practice

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

Answers

Q | Find the equation of the line that is:

1 |Paralleltoy = 2x + 5 and passes through (4, 9)

2 |Perpendiculartoy = 2x + 5 and passes through (4,9)

3 |Parallel to y = 3x — 4 and passes through (9, 4)

4 |Perpendiculartoy = 3x — 4 and passes through (9, 4)

5 |Paralleltoy = ;x + 5 and passes through (4,9)

6 | Perpendiculartoy = %x + 5 and passes through (4, 9)

7 |Paralleltoy = —%x — 4 and passes through (—12,1)

8 |Perpendiculartoy = —%x — 4 and passes through (—12,1)
g | Parallel to 2x + 3y = 5 and passes through (12, —5)

10 | Perpendicular to 2x + 3y = 5 and passes through (12, —5)
11 | Parallel to 3x — 5y = 2 and passes through (—15, 2)

12 | Perpendicular to 3x — 5y = 2 and passes through (—15, 2)
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Fluency Practice

Find the equation of the line that is:

Answers

Parallel to the line connecting (2, 5) and (7, 15) and passes through (1, —4)

Perpendicular to the line connecting (2, 5) and (7, 15) and passes through (4, —1)

Parallel to the line connecting (2, 5) and (7, —15) and passes through (1, —4)

Perpendicular to the line connecting (2, 5) and (7, —15) and passes through (4, —1)

Parallel to the line connecting (—2,5) and (=7, —15) and passes through (1, —4)

Perpendicular to the line connecting (2, —5) and (7, —25) and passes through (4, 1)

Perpendicular to the line connecting (2, 5) and (8, 17) and passes through its midpoint

O N|loajfun|splw|N|IRIO

Perpendicular to the line connecting (1, 4) and (7, 22) and passes through its midpoint
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Fluency Practice

Coordinates and Straight Lines

(a)

(b)

()

(d)

Write down the gradient of the
line with equation

y=-3x+5

Write down the y-intercept of
the line with equation

y=5x—-1

Write down the gradient of the
line with equation

Write down the y-intercept of
the line with equation

y=6—05x

(e)

(f)

(9)

(h)

Write down the equation of the
line with gradient 4 and
y-intercept (0, —3)

Find the midpoint of the line
segment joining (5, 2) and
(9,-2)

Write down the equation of the
line with y-intercept (0, 7) and

) 1
gradient >

Find the equation of the line
parallel to y = 3x — 1 that
passes through (0, 6)

(i)

6)

(k)

O)

Find the midpoint of the line
segment joining (—4,1) and
(_8» 5)

Find the length of the line
joining (3,1) and (7,4)

Find the equation of the line
3
parallel to y = —JX that
passes through (0,5)

Find the length of the line
joining (—1,3) and (4,12)

(m) (n) (o) (p)
Find the equation of the line Find the equation of the line Find the equation of the line Find the equation of the line
with gradient 2 that passes parallel to y = —3x that passes | that passes through (5, 4) and that is perpendicular to

through (5, 3)

through (2, 4)

(3,10)

y = —2x + 1 and passes
through (—3,5)
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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

@ 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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Purposeful Practice

(a)

Harder Coordinate Geometry

(b)

(c)

Find an equation of the line that passes
through the points (4,2) and
(—8,11). Give your answer in the form

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

(d)

The straight line L has equation

at (4,0).

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.

(e)

(f)

The straight line L passes through the
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.

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 = ¢ where a,
b and c are integers.
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Fluency Practice

Question 10: Two straight lines are shown.

3
Line 1 has equation Yy = 5 r— 24

(a) Find the equation of Line 2

(b) Are the lines perpendicular?

Line 2
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Purposeful Practice

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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Purposeful Practice

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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Purposeful Practice
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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.

Page 95




Exam Questions

(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 96



Exam Questions

(sxrew y [e3o])

A ....................... € secssssssssssssssnssans VQ
‘(@ pue ) JO s8)jeulplood ay) 1IN0 YIOAA
X 0 a
o)
(0Z9 ‘052) 4
(0z6 ‘00t) V
£

Aj@jeinooe umelp JoN

" 1B SIXe-x ay} pue ) e sixe-A sy} sjnd aul| sy
(029 ‘052) wod 8y st g
(026 ‘00v) uiod ayy sI 7

‘d)D4qy 8ull e smoys Emgmm_v ayl GO

"g 8uj| Jo uoenba ay) Ino oA\

0=2L +4g+ Yy
vaun

-
©

~

o

g aur

0=2l +4¢ +x§ sl 7 aul jo uonenba ay |
‘(0 ‘9) Ju10d By} 1B SIXE-X BU]) S}I8SISUl § BUl

"sixe-A’ 8y} Uo 109sI8JUI ‘g pUe F/ ‘saulT YO

Page 97



Exam Questions
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Fluency Practice

dividing a line segment in a ratio

(1) Aisthe point (4, 3)
C is the point (22, 27)

B divides the line segment AC inthe ratio 1 : 2
find the coordinates of B

(2) Pisthe point (1, 3)
R is the point (11, 18)

Q divides the line segment PR in the ratio1: 172
find the coordinates of Q

(3) Qs the point (5, 2) (5) Aisthe point(—1,-7)
R is the point (9, 10) C is the point (24, 23)
Q divides the line segment PR in the ratio 1 : 2 B divides the line segment AC in the ratio 2 : 3
find the coordinates of P find the coordinates of B

(4) Pis the point (- 5, 11) (6) Aisthe point (-2, —4)
R is the point (16, — 3) C is the point (22, 4)
Q divides the line segment PR in the ratio 3 : 4 B divides the line segment AC in the ratio 5 : 3
find the coordinates of Q find the coordinates of B

Page 105




3 Graphical Inequalities
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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

p>A+xzpunzg— < L£'x > A

€

14

0<ApunySAL+xx7 >4

14

ISAST—-puny>x>7¢

) 0n ()
a e '
m Vv .m V _m 7
7>A+xpun < £1— 2 X x>Apun (= x E>XS 7—
(1 () (6)
m m v V ﬁvu 7
>4L8>¢— e>A+x T—x50=34
G) ®) (r)
: 0 v . I
X< AL Z>x -4
(@) (q) (e)

sanijenbaug jesiyde.n JapieH buipeys
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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
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Purposeful Practice

linear inequalities: regions

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

=
v
&)

=
IA
w

B x+y=29 (6)

y 2 2x-3

ysx+2

ax+6

<
IA

<
v
=

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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Purposeful Practice

Graphical Inequalities Worded Problems

(a)

(b)

(c)

Junior’s pencil case contains pens and
pencils. The total number of pens and
pencils is less than 25. The number of pens
is greater than 5. The number of pencils is
between 4 and 16.

(a) By letting x represent the number of

pens and y the number of pencils, write
inequalities to represent this problem.

(b) Represent this problem graphically,
shading the region which satisfies all the
inequalities.

A factory manufactures beds and sofas.
Each week it makes at least 30 beds and
between 40 and 100 sofas. The factory
always manufactures more sofas than
beds.

(a) By letting x represent the number of

beds and y the number of sofas, write
inequalities to represent this problem.

(b) Represent this problem graphically,
shading the region which satisfies all the
inequalities.

140

100

90

80

70

0 10720 30 40 50 60 70 80 90 :100:110

Maya is baking cakes and brownies. Each
cake needs 50g of sugar and 20g of flour.
Each cookie needs 30g of sugar and 50g of
flour. She has 300g of sugar and 200g of
flour and wants to make at least 2 cakes.

(a) By letting x represent the number of

cakes and y the number of cookies, write
inequalities to represent this problem.

(b) Represent this problem graphically,
shading the region which satisfies all the
inequalities.

10

9

8

o~

8}

N
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Purposeful Practice

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

2y +

y=>1
x =2
x<6

y

Perimeter:

N

y=>0 y < 4x +11
y < 1.5x Sy +4x <7
y=>3x—9 y=-1
y<3 y
4--y T
2._
3l
21 2
1 -3 —’2 -1 N% 1 2
+ 5% . -1
-4 -3 -2 -1 1 2 3 4
_1 _2-.
_2-. _3-.
3l
_4_.
Perimeter: Perimeter:
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Purposeful Practice

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
4+
2-_
-8 -6 -4 -2 C) 2 4

Perimeter:

3y+x<6
4x —3y <9
3y—x<6
4x + 3y = -9

y

Perimeter:

Fan)
A\
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Problem Solving

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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Problem Solving

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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Problem Solving

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 Graphical Simultaneous Equations
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Fluency Practice

Solving Simultaneous Equations y y=x+1 y+x=9 y y=x+3 y+x=7 y y=2x y+2x=8
Graphically 10 10 10
9 9 9
Plot each equation on 8 x = 8 x = 8 o i=
the same grid. Z _ ; _ ; _
You may want to rearrange Z i i
the equations first. 3 3 3
2 2 2
The intersection shows the 1 1 1
values (x, y) that 1234567 07 EEEERE 0" EREERE § 910"
satisfy both equations.
Check the solution by y=3x—-3 2y+3x=12 y=5-2x y=05x-5 y—x=-3 2y—3x=-9
substituting values 10 10 N
. . |
back into the equations. 4 o @ 2 @‘ o
7: _ 7 — 7 —
y=2x+2 y+x=38 6 x= 6 x = 6 -
5 5 5
. 4 y= 4 y= ‘ 4 y=
1 3 3 3
; 2 2 } 2
p 1 1 ! 1
Z [ (2 6) ] 5-2-3-2-10] 0 -5 -4-3-2-10] IEEEEEE 5-2-3-2-10 0
»: L ’ 1 1 1
S
4 3 3 3
3 4 4
) -5 -5 Ls.
543 2 /10 a S0 | 2y+5x=30 y=6x—2 4y+5x=-20 y=—x+55 2x=—-24—-6y y-—10=2x
N y
20 8 8
3 7 18 8 7 @ ‘ 7
T4 16 6 6
5 14 5 5
X = X = =
12 -4 4
X 10 _ 3 _ 3 —
Solution: x=2 y=6 8 y= 2 y= 2 y=
6 1 1
. 4 X ‘ X
Substitute to check: : ~7-6-5-4-3-2-1 45 -14-12-10-8 -6 -4 -3 ) 1012 14 16
y=2x+2 6=2(2)+2 -5-4-3-2-10 4567 0" [2 ;
4 4 -4
6 5 -5
ytx=8  6+2=8 8 ’ i
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Fluency Practice

=k =X :uonmos =K T =X :uonnjos
‘ ) :UON08sIBU] JO JUl0d ( . ) :UoNOBSIBILI JO 1UI0g
&
=
-
A
I
I
=
>
»
o
-
o . % t,.2 | D -
13
13
z
z
€
€
v
4 v
S &
s
£ £
L- 4 €- x € 4 L 0 L- [ e- x
x =4 X7 = A
£ £
L- c- e- x € 4 L 0 L- C- e- x
I—x72=4 I—-x¢=4A
x=4A X = s
I1-xz=4 ¢ I-xg=4 T

*uoIN|os ay) s1uasaidal uonosesiaiul jo wulod ay] ydeld swes syl uo saul) Yiog 101d

Page 149



Fluency Practice

¢

=A =X :U0l1Nj0g

) :UOI08SIB}UI JO JUI0d

¢

=Kk T =x :uonnjos

) :U01108S181UI JO Ul0d

R|m”\ﬁ

T—-x7=A4A

xX—G6=4£ 'y

Z—-x=4

z-xg=4 ¢
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Fluency Practice

s Z €
2 ! 4
S v €& ¢z | = 0 F
b- 0
Z fi x A x
v xg-9=f G-xp=fi
9 xz-9=fipueg-xy = fi
:suofenba snosuejnwis ay)
g 0] uonnjos ay} ajewnss ‘sydel bumold Ag |
ol 0/ 3SDhIaX3
i “W0I3N|0S Y3 JO 230WMIFS? UV S) T = h
. ‘T°O = X 05 ‘T Alagowixosddv s) A puv
z Z°0 Ajagowixoaddv s x viaym ssoao hav )
xﬁ € ! e T —
L 4 3 9 3
z S 0 14 0
8 b- 4 L-
7 A x A x
G x¢-6=fi  pixz=A
:M0120uNnj ova 30)d pup
w SaN|YPA JO $2|q03 230249 35414
n

:suonjenba snoaueynwis 8y} 0} uonn|os ay} Joj sajewnsa pul ‘sydelb Bumold Ag

xg-g=fpue p+xg="

JOWDXS

"awl} swes ay} je - Ajsnoaue}nwis suonenbs ayy Buinjos

paj|eo sI SIy] ‘sS0.0 ABy} a1aym 9as pue suoljouny Yyjog jo sydesd joid ueo em uoinjos
SIY} pul} O] "WIBY} JO Yjog SBA|0S Jey} sanjea jo Jied auo jsnl s| alay) jey} a|qissod

S|}l suoiouN} oM} Aue 8B} 8M JI Ing ‘SUOIIN|OS JO JaquiNu a}luljul Ue sey uopouny Alang

"anJ} 11 9ew Jey} senjeA Jo siied ayj [|e 89S ued am uoniouny e jo ydelb ayj j1o/d am usypp

‘uonenba a8y} JO SUOIIN|OS 8U} Pa||ed OS|e e S8y |

‘ubis sjenba ue suieuo9 )1 8sneosaq ‘uonenbs Jo adA} e si uoiouny <_

Taosy A U]
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Fluency Practice

.Vl
Nl
S 14 € 4 l L- c-
4
14
9
8
:0—.
AVI
Nl
S v ¢ z L - e
4
14
9
8
0l
cl
A
4 €
3 c
0 L
L- 0
A X A X

xz-g= A G-xp = fi

xg-g=fipue G-xyp = fi

:suonenba snosue}NwWIs 8y} 0} UoiIN|OS

ay} ajewnse ‘sydesb bumold Ag ¢

o
RO~ | N | ™

|l -xg =fipuex-g ="~
:suolenba snosueynwis ayj 0}
uoinnjos ayj ajewnss ‘sydelb Bumold Ag

ol

¢l

x-0L = A g-xg=fi

x-QL=fipue ¢g-xg =A
:suonenba snosaueynwis ayj 0}
uolnjos ayj ajewnss ‘sydelb bumold Ag

v

K4
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Fluency Practice

1T =4+ x pue x = £ ()
S+xi=(pueg=2»+x ()

x=4Apueg=4»A+x()
_mco_umj_uw snoaueljnuwis

33 JO suonN|os ayy pul 03 sydeub ayy asn

11 =4+ x pue

m+xmn\mQM\Twna+xh0m_\_am‘_mw£uo_a

21 = £+ xZ pue xz = £ suonenbs
Snosue}NWIs 3y 03 UoIIN|os ay3 puld

21 =4+xz pue xg =4
Jo sydeub ayj 10|14

6 = A+ x pue T + x = £ suoipenba
Snoaue}NWIS aY] 03 UOIIN|OS 3yl puld

o 6 & L 9 s v £ z !

6=A+xpueT+x=4
Jo sydeub ayj 1014

(r) )
0Z = A7 + x5 pue £ = £ + x suonenbs 6 = A¢ + x pue G = £ + x suonenba
snoauej|nwis ayj 03 uoiIN|os ay3 puld snoauejnwis ayj 03 uoiIN|os ay3 puld

0Z=4Az+xspue L, =4+x 6=Ac+xpue g=A+x
Jo sydeub ayj 10|14 Jo sydeub ayj 101d
(q) (e)

Ajjesiydean suonenbg snosauejjnwis BuiAajoS
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Purposeful Practice

0
3] @ B E y g ﬁ Jo buys 4 sodas and some noodles

164 for £16 and Tye buys 2 sodas
71 1 hotdog & 1 soda costs £6 14 and some noodles for £12.
6_
. 1 hotdogs & 2 sodas costs £8 12 Plot and solve these purchases as
Soda | Write 2 equationsin x & y 101 simultaneous equations.
Price to represent 8-
y 31 these purchases. 6
2_
1 44 Hugh wants to buy
2- 2 sodas and 3 lots of noodles.
0 T T T T T T T T 0 How much will it cost?
0 1 2 3 45 6 7 8 T T T T T T
Hotdog Price x 0 2 4 6 8 10 12 14 16

Plot both of the equations on the grid.
What do the coordinates of the intersection tell us?

n 3 lollies and 1 cone costs 90p
v g B

1 lolly and 2 cones costs 80p Aaron buys 2 sodas and 2 tacos for £15.

1004 y For an £9 extra they could buy 4 sodas and 3 tacos.

90 8-

80 74 How much does it cost to
70- 6 buy 3 sodas and 4 tacos?
60 How much will 5 lollies & 54

50- 4 cones cost? 4

40+ 31

30 24

20- 1

104 0 — X

G T T T T T T T T T T
0 10 20 30 40 50 60 70 80 90 100
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Purposeful Practice

80
704
60
504
40+
301
204
104

Fred (£)

0 1 1 1 1 1 T T T
0 10 20 30 40 50 60 70 80

Xavier (x) and Yeliah (y) will share £60.
Create an equation to express this and plot
y it as a straight line graph on the grid.

Yeliah wants 5 times Xavier’s share.
Express this as an equation and plot it.
What does the intersection show?

Instead, Yeliah’s share is half the
size of Xavier’s share.
Plot the graph and find
how much they should both get.

X

Fred and Greg will share £70.
Fred will get £10 more than double what Greg gets.

Express this problem as a pair of simultaneous equations.
804
704
60+
504
404
30+
20+

104 If they shared £55 how much
0 [T would each person get?
0 10 20 30 40 50 60 70 80

Greg (£)

Plot both equations to find the
values that satisfy both equations.

Anne (£)

801

60
504
401
304
204
104

Anne and Bo will share £80.
Show this relationship on the grid.

Express and plot these equations &
find out how much each person would get.

| Anne gets £20 more than Bo.
Bo gets £25.
Bo gets 3 times the money Anne gets.
0 1 1 1 1 1 1 1 1
0 10 20 30 40 50 60 70 80
Bo (£)
Hae and India will share £60.
How much do they get eachif.. _|ndia gets £15 more than Hae.
...Hae gets a third of what India gets.
0 [Ty ...India gets £15 less than
1020304050 607080 quadruple what Hae gets.

Hae (£)
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Purposeful Practice

Andy gets £4 more than Dave. Ti gets £5 less than Helen.

©, y Andy gets double the amount Dave gets @ y Helen gets double what Ti gets Represent these
121 two statements as a pair of
16+ Represent these simultaneous equations
14 two statements as a pair of 104 on the grid.
" simultaneous equations on the grid. 8-
— 6
< 10
S o 44
S 84 g
< =l
i ?
6 How much do they both get? 0 . How much do they both g?et_
4+ How much was shared? i 4'1 é é 1'0 1'2 1'4 1|6 How much was shared:
-2
2_
-4
0 T T T T T T T T X
0 2 4 6 8 10 12 14 16 -6-
Dave (£) Helen (£)
©) Jamie gets £2 more than Amin. @ Kia gets £8 less than Jules.
If you double the amount Amin gets, it is If you halve the amount Jules gets, it is still
y £5 more than what Jamie gets. y £2 more than what Kia gets.
124 8-
101 How much do they both get? 6
| How much was shared? |
8 4
6- 24 How much do they both get?
“ = How much was shared?
Py 44 © 0 T T T T T T T T
€ ~ 246 810121416
s 2 -2
0 T T T T T T T ™>X -4
246 8101214 16
-2 -6
_4- -8
-6- -10-
Amin (£) Jules (£)
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Purposeful Practice

Xavi & Yolanda share £20.

y - y Together, Shop X and Shop Y have a revenue of £14,000.
What does this graph represent?
20_ 14_
184 124
164 10-
14+ 8-
12 £ 6
000s
10 4-
8 2
6_ O 1 1 1 1 1 1 1 1 1 X £
4 2 4 6 8 10 12 14\16 18 20 000s
4 5]
24 -4
O T T T T T X _6_

T T T T T
0O 2 4 6 8 10 12 14 16 18 20
Express each different split of the revenue as an equation on the grid.

The money can be split in different ways. Use intersections to solve the simultaneous equations.

Express and plot each split as an equation.

H h h ? X=
ow much does each person get Xavi Shop Y earnt £6000 less than Shop X.

avi = _

Xavi gets £6. Y=
Yolanda =

. X=

Xavi = Shop X earnt a third of what Shop Y earnt.

Yolanda gets 4 times what Xavi gets. Y=
Yolanda =

Xavi = If you halve the amount Shop X earnt, X=

Yolanda gets £2 more than Xavi. it is £5000 less than Shop Y. y=
Yolanda =

Xavi = Shop X’s revenue is £6000 greater than X=

Yolanda gets a quarter of what Xavi gets. Yolanda = triple Shop Y’s revenue. v
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Fluency Practice

Investigating Simultaneous Equations

(a) (b)

Solve the simultaneous equations x+2y =10 Solve the simultaneous equations 4x + 3y = 24
2x+y =14 x+2y=11

Plot the equations of the lines x + 2y = 10 and 2x +y = 14 Plot the equations of the lines 4x + 3y = 24 and x + 2y = 11

on the same axes below. What do you notice? on the same axes below. What do you notice?
157 127
14 14
137 1
101
129 1
oA
117 |
109 3
91 71
. 1
.-
6 57
51 4
47 3

-
5
21
i
11 4
ii’éiéé%éé1‘01l11l21'31l4||5 'i'é‘é'i‘g'é'%lé'év&)'h,lb
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Fluency Practice

y—=Az —x¢
21— =£g+x7

21— =4Lg+xg
0=¥%+x7—4«

G— =A+x¢g
8T + X =47

(R

6+x50=4«
y=x7+4

p—xz=4
g=4A+x7

""3A|0S 73 10|d

O PO N O N

. ®

suonenb3 snoaueynwis Sumojd

7=X7+ 4L
e—=4A+x

£+x50=4«
ml“\n+R

c—=4A+x
6—xz=A4

xz =4
9=»A+x

ﬂ”%
@”AITR

SHrov-HooH

"'aN|oS B 10|d

C 9=4A+x @

suonenb3 snoaueynwis Sumojd
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Purposeful Practice

@ The grid shows 4 equations: ldentifying Simultaneous Equations
y=x x=2 y=-3 y=2x—4 ®
What pairs of simultaneous equations, and their solutions, are on the grid?
y (2, 2) is the solution to which y
pair of simultaneous equations?
6_
5_

(0.5, -3) is the solution to which
pair of simultaneous equations?

r T T T x
-5 -4 -3 -2 - — T T>X
3 5 6
(4, 4) is the solution to which
/ pair of simultaneous equations?
@ . @
The grid shows 3 equations. y=2x-1 y = 2 + 2 y+x=2 What pairs of simultaneous equations, and their solutions, are on the grid?

Write down the 3 pairs of simultaneous equations, and their solutions,
shown on the grid.

y
y
6 ®]
5_
5 ]
4 3
1
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Fluency Practice

y = 3x

Sketch each pair of simultaneous equations on the grid. What method can you use to find the solutions?

y=-2x

x+y=2

y y y
x x
= y:x y:—x
y=x+4 y=x-—2 y=x—6
y y y
x x
2y —2x =10 x+y=-5 2x+y =10
y=x+5 y=2x—2 y =3x—15
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Purposeful Practice

i i Three companies offer taxis in London:
Taxi lourney Prices P Quick Dash: £3 per mile
50 Zooom: £2 per mile with a £5 pick-up fee
45 Kar: 50p per mile with a £20 pick-up fee
40 i
35 Sketch these cost-relationships on the grid.
Total 30 : At what distance is...
Cost . .
(£) 25 T ... Zooom and Quick Dash the same price?
20 : ... Zooom and Kar the same price?
15 e e e e e e e e e e e e e ... Quick Dash and Kar the same price?
10
When is Zooom the cheapest option?
0 Uri has £22 to spend. Draw this graph and explain any intersections.
0123456 7 8910111213 141516 17 18 19 Lee wants to travel 13.5 km. Estimate the prices they could pay.
Journey Distance (km)
Spaceship Cargo
50 A spaceship will be loaded with 2 different types of mini-satellites (A & B).
45 In total the spaceship can carry 45 satellites.
40 Show this limit as a graph on the grid.
g 35p In discussion...
ﬁ 30 ‘ ... Scientist G argues for an equal amount of A & B satellites.
©
o 25 : ... Scientist | argues that there should be 15 more B satellites than As onboard.
§ 20 ... Scientist H says there should be double the amount of A satellites compared to B satellites.
= RE REREs Emman EmEE Rua
15 Draw each scientist’s proposition as a graph and find solutions.
10 A

Before launch it is discovered the spaceship can only carry 39 satellites.

0
0 5 10 15 20 25 30 35 40 45 50
Show & find solutions for the new cargo possibilities.

Type A Satellite
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Fluency Practice

‘a
Yum uonnjos

o)
Yum uonnjos

g
Yum uonnjos

3
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Fluency Practice
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5 Linear Simultaneous Equations

Page 179




Fluency Practice
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Fluency Practice
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Fluency Practice
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Fluency Practice

Spot The Error*

*one error is the use of an inefficient method.
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When you have finished, work out the correct answer for each pair of equations.
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Fluency Practice

Simultaneous Equations d)

2x=y y=x+8 x+3=y
2x=y=x+8 a 2x=y y=x+4 b) 3x=y y=x+12 ) 3x=y y=x-4 y=2x—2
- 2x=x+4
2x =x+8
x=8
2x =y 2(8) =16
x (8,16) y
f h i
e) x+7=y ) x+10=y g) 2x+9=y ) 2x+6=y ) y=2x+8
y=3x-9 y=3x+18 y=x+12 y=3x+4 y=4x—6
j k _x | _x _x 2y =3x+3
y=5-x y=x—26 y=x-1 y=2x-3 y=x+4
°  gy=2¢+10 P y=x-6 A gy=2-22 T x+3=y S oyt+10=2¢ Y 2y=3x-2
y=x+5 3y=2x-16 _f_7 x+11 y=2x—-11 3y=2x+7
Y—Z y =
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Fluency Practice

Use x + y to solve the other equations (the variable values will be different each time).

( / *ry=t > 
2x +2y = 16 3x +3y = 24 \
2x+y=11 3x +2y =18 x+2y=13 x+4y =20 2x+y =18
x = x = x = x = x =

/ /ﬁ*w

5x + 5y =25
S5x+y=21 x+6y=15 2x+4y =10 3x+6y=6 x+4y =35
x = x = x = x = x =
/ 2x+y=12
s 2y 24 V
4x +y =22 6x+y =28 x+3y =26 3x + 5y =39 8x+ 7y =42
x = x = x = x = x =
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Fluency Practice

If 3x+2=14
and y+x=9

y=7?

If 8—x=3
and 3y +3x =27

y=2

If 3(2x+5)=33
and 3y +x) =36

y=2

If 2x—=5=7
and y+2x=15

<
I
V)

If 19-2x=7
and 2x+2y =16

y="2

If 4x+13 =5
and 3y+2x =126

y="2

If 5 —-8=7
and 2y +2x =18

y=?

If  3(x+5)=21
and 6y +5x =10

y=7?

3x+1
=11

If 2(5-—2x)=26
and 8—3x =4y

y=?
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Fluency Practice

3x +y =19
x+y=9

4x + 2y =18
4x —y =3

3x+2y=15
3x+y=12

x+3y=2
2x+y=9

3x—-y=7
x+y=13
x = y=
5x + 3y = 32
2x — 3y = —4
x+y=8
3x+2y =18

3x+y=9
x+2y =13

Do you prefer a method?

x+2y=19 x+3y=14

x = y = X = y= x*= Y=
x—2y=6 3x +2y =14 x=9-y
3x +y =32 y=3x-2 exsy=2l

3x+ 5y =28 =3y -2
2%+ 5y = 22 3x + 2y = 16
2x+3y =23 v
x—y=38 —w=
6x+y =29 g HoE
4x + 2y = 44
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Fluency Practice

x+y=12
y=x+2

x+ (x+2)=12
2x+2=12
2x =10

x=5
y=(5)+2

y=7

x+2y=14
y=x+1

2x+3y =30
y=3x-1

x+y=10
y=x+4

x+3y =14
y=x+2

2x+3y =128
x=4y+3

x+y=10
y=x—6
2x—y=7
y=x-—2
3x+2y =15
y=9-—2x

2x+y=9
y=x-—3
x+2y=17
y=2x+1
4x + 2y =32
y—4x =4

x+y=13
y=2x+4

x+3y =33
y=2x-3

5x—y=12
2y —6x = -8
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Fluency Practice

a=b+1
a+b=5
a=b+3
a+b=9
a=3b
a+b=8
a=b—4
a+b=10
x =2y
2x+y =20
a=2b+1
a+b=13

a=3b+2
a+b=6

g=h+3
2g+h=21

b=2a+3
a+3b=23

a—b=4
a+3b=12

a—b=4
2a+b =17

m—-n=2

2Zm—n =10

a+b=6
a+2b=11
k+p=6
2k+p =9

a+b=10
3a+2b =22
a+2b=13
2a+b =11
x—=2y=-2
3x—y=9
2a+3b =23
3a+2b=17
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Purposeful Practice

1) In each question say which variable we want to eliminate

a) 5x+ 3y =22 b) 5x + 3y = 22 c) 5x+ 3y =22 d 4x—y=25 e —-3x—y=25
2x + 3y = 10 S5x + 2y = 10 —5x + 2y = 10 x+y=10 —3x 42y = 10

2) For each part in question 1, would we add or subtract?

a) b) c) d) e)

3) Tom says that we need to add these to eliminate the x.

Mark says you need to subtract them to eliminate the y. _gi I Y i 39

Who do you agree with? Why? Y=
4) Tarquin says, “you add the equations because the equations have 11x + 4y = 19
different signs in the middle.” 11x — 3y = 13

5) Now solve each pair of equations in question one.
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Fluency Practice
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Fluency Practice
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« = X
Az 97 = x¢l
11 =42+01 b=dp—xc 4 ¥ = &y —x¢ v = &y — x¢

11 =47+ ()¢
= & 4 =«
‘uonenba Aue ol 7 = x ans = &y + 101 w v+ *0I X I s

8|gelBA puUg J0) POAIOS | 8|gBlBA 1S| 10} POAJOS E suonenbg

" PaJeds, 8 0} paau [|Im suoienba ay1 Jo auQ suolenba snoaueynwis Jo Jied yoes aA|0s 0} ‘ajgel siyi a1ajdwo) @

<
1
I

Page 202



Fluency Practice

g —xg=1

G —x¢ =4
¢l — =49 —xg
0T — = &y — X6
¢ =dg—xg
vl =4¢+xC
€1 — = &g —xp—
LT =48+ x¢
S1 =4y +x¢
11 =4¢+x
0T = 4¢ +
¥7 = 4g +xT
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6 = 4¢ 8¢ — = X6l
= £ + H— — = (g —xg] €= 9] — = (7 —
M|am+m . gy— = f9—xg] 4 3% 9-xs1 €91 - xS
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‘uolienbs Aueoul 7 — =x ans 01 = 49+ xy ot o v X s ¢ ¢
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Fluency Practice

Al Solve A2 Solve A3 Solve A4 Solve
x+y=1 Sx+y=17 6x—-5y=9 x+5y=-13
x—y=5 x+y=3 6x+3y =33 4x—-5y=48

B1 Solve B2 Solve B3 Solve B4 Solve

8x—y=7 3x-2y=13 2x-3y=3 3x+5y="7
12x-8y =6 x—y=5 3x+6y=1 O9x+11y=13

C1 Solve C2 Solve C3 Solve C4 Solve
Sx+3y=14 4x+5y=13 2x+T7y=12 3x+2y=17
2x+2y=4 3x-2y=27 3x+8y=13 4x-3y=15

D1 Solve D2 Solve D3 Solve D4 Solve
y=4x-8 y=4x-2 3x+2y=061 3x-2y=-24
y=3x-5 y=9x—-12 y=2x-22 y=5-2x
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Fluency Practice

Q | Solve the simultaneous equations: Answers Q | Solve the simultaneous equations: Answers
1 |(7x+2y=29and3x+2y =17 13| 3x+4y=11and -3x+y =14
2 |7x+2y=29andy =2x—2 14 3x+4y=11andy =3x + 14
3 |7x+2y=13and3x+2y=1 15 | 5x — 0.7y =46and 6x + 0.7y =9
4 |7x+2y=13andy =2x—10 16 5x — 0.7y =46andy = —6x

5 |7x+2y =-20and 3x + 2y = —12 17 2x+ 3y =9and 5x + 7y = 23
6 |7x+2y=—-20andx=y+1 18 2x+3y=9andx=5-—y

7 |7x—2y=29and3x -2y =17 19 3x —2y=-5and2x —4y =2
8 |[7x—2y=29andy=x—7 20 3x —2y=-5andx =2y +1
9 |7x —2y =-20and3x — 2y =—-12 21 3x+2y=7and4x —3y =15
10 | 7x —2y =—20andy =x+5 22 3x+2y=7andy =2x—7
11 | -7x — 2y =29and —3x — 2y = 17 23 ax+by=candax+dy =e
12 | -7x—2y=29andx=1-y 24 ax+by=candy =dx+e
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Purposeful Practice
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xg=4£-1T1
vL = A9 + x¥ aAl0S ()
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67 = AG + x¢ anlos  (9)
¥7 = Ag —x¢
x¢ =144 anl0os  (q)
G+ x =A¢
L = A€ — X} anlos  (e)
IT—x=4
€1 = AL + x¢ aAl0S  (9)
c+xy =4«
9=4A+x7 anjos  (q)
Z+A=x

LT =4 —Xx¥ anjos  (e)
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Fluency Practice

8G = Ay + X
L6 = A8 +Xx¢

21 =47 -x¢
St = A€ +x9

17 = A +X¢
¥€ =47 +X¥

91 = A + x0T
0%- =401 - X0T

6€- =49 - Xg
€7- =47 -xg
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€ =49 -xg
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()

91 = Az - X
TTT = 4L - X6

0€ = 42T - x¢
82— = Ay +x8

z=4g +x¢
0T =46 +X¥

1=4z-X
SZ =4S -X0T

81 = A¢ +X
€h = A8 + X

7T =A+Xx7
6 = A¢ - x¢

58 =45 -xg
g9 =45 -X

08- = Ay - X¢
08 =4y - %X/

S9T =4 +XG
02T = AZ - Xg

€G =49 +X
8¢ = A +X

z=Ag -xy
21 =4¢ -x9

L=AZ +X
0T = 4AZ +x¥
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6- =411 +X2
6=4g+xzT (d)
0T-=4AZ +X¥
- =4y +x7 (W)
7S = Ay + X9
v=4-x¢ (0
0€T =49 + X
0sT =4y +x5  (3)
2T =£-%xg
65=4y-x6  (p)
9=A-XZ
cz=4Az+xg  (e)
iz uonsang
0T~ =4Z +x¢
9z-=4z+x9  (d)
91 =47 - X7
¥S =4z +xg  (w)
¥Z = A¢ + X7
or=4y-xz ()
¥€ =47 +Xg
6€=£,+xg (3)
@H\AIN
9¢=4A+x7  (p)
y1 =4 +X¥
8T =4+x9 ()
T uonsang
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Fluency Practice
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Az +21 =% 2T =4g +X LT =£K+x7
¥=4£o+xz (9) £=py-x (q £-01=x (¥
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61 = A¢ - X7 GT = g - X¢ €T =4z +x9
ge=4z+x5 (1) g1 =4z-xy (b) 6=Ac+xp  (d)
8T = £¢ - Xg 67 = A€ - X¥ 8¢ = Ay +X¢
g=4y-xp  (0) z-=4z+x9  (u) Zh=4g +xg (W)
¥Z = A -xg £9- = 4£¢ + X6 ¥S =&y + xT
v=4y-xz (D 11=46+x7 (3 gr=4c-x5 ()
2L =45 +x7 GG = Az - Xg 1€ =4g +x9
gg=4z+xg (D gz=451-x2 (W) 1€=4g+xg  (3)
¥Z- =4y - X¥ ¢ =46 +XT ¥Z = &y - X%
9-=4Ac+x¢  (J) L=4z+x¢  (9) 8z=49-x5  (p)
0Z = £y +X¢ 2-=4z+%, 61 = £¢ - Xg
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Purposeful Practice

89°T- = X 121 =A
GO'G- = X€ €2 = A6

[ =G0'9 +X€E 12 = A6 - X9
I1=(121%Q)+X¢ 2 =A0T + X9

JuswaAoidw pue [eu} 8sn Jou oq

EX L=he-x2
Zx b=Ag+xg
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(MO[aq uonsanb a3 ul sayeisiw Aue jods noA ue)

£3500 sardde jo 3xz pue seueueq Jo Sz p[nom yonw Moy
01°83 S1s00 sajdde jo 3G pue seueueq Jo 3¢ ‘S192013uda.1d awes 9y} U]
05’27 s1s02 sajdde jo 3¢ pue seueueq Jo 33} ‘S192013ud313 € U]

'sAnq oy suad Auewr moy pue sAnq ALieq sJa[nl AUBW MOY pul

‘yoea dgz 1502 1eyy suad ade way)

Jo £ pue yoea dgg 3500 jey3 sIa[n.l a.le way) jo X ‘Arauoness jo sadatd 00z 9y JO
'9/F 10} A1auoness jo sadaid 00z sAnq L1ieg

£3S00 sInoy gz sise[ eyl qol e pnom yonw moy

[e30) Ul 0£ZF $3502 qol.anoy g

Te301 UT GGTF 51500 qol.noy § v

"07 ‘98.1eyd paxlj B pue ‘U7 Inoy yoea 10j 9d11d e sadreyd saqunid y

'S3[qE] 9Al pue sareyd Ayuamy 3uidng Jo 350D [e103 93 pUl
'/,8G7F 1500 S3[(e} USAIS PUE SIIBYD XIS
"8 ZF 3500 S3[(e3 0M) PUE SIIeYd N0,

:g uonsanp

/£ uonsanp

19 uonsang

G uonsanp

1y uonsang)

Page 212



Problem Solving

‘spoyjoux oM}
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Arpeas azow poAjos ojdurexs uw 9Ajos puw dn OB ‘BT

‘SPO)aW 0M} JYJ0 33 JO Y8 Aq uvy) TOnN}

~[Jsqus Jo poyjeuwr 943 Aq A[Ipeal aJowW PIAJOS §1 YOW[M Su0n
-enbo snoousjnums ur sjdurexa uw oa[0s pus dn aye[y ‘€T

‘nonyeur

W9 JO SPOYJAUL OM} IOY}0 973 JO YIS Aq uvy} uosuedmod

jo poyjem a3 Aq A[Ipwor Aa0UI PIA0S S YoIrga suorysnbo
snosumymuns w Jdwexs ue 9Aj0s pus dn IyBJ ‘ZT

2
I1+2z2=£ 11 g—29=4A -9
I+2f=4 1% = fig + 2¢
AM'HV““%.OH P.Nnuh ‘S
L= fiy —2g 0 =8I —fig—z%
g8 =1fig4+2G ‘6 0=8—fic+ 29 ¥
gl = fig — z¢ 01 = fig — 2¢
¢C=2z '8 6+fig=2z e
Ll—=Hfg —29 eI+ fig =12

9— =M1+ 26 'L g+ fig=2
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Fluency Practice

A =x7—-9=4»A¢—x¥ ¢
€1 =& —xG = A7 + xX€ '[¢€ X7 —LA=A—-—x—G=x0¢
A+ xy=L=4-x¢g 6T A7 —xg=G=4A+x8C

:suorenbo snooueynuuis Jo sired IUIMO[[0) Y} A]OS

b =4+ X7 T=4+x g=A7+x

CT+A45=x"LT ‘S+4Lg=x9C LT —Ag =x 6T
9 =4A—xg “pT = AG + x g=A7+x
T—&=x"4C ‘T—Ae=x"¢C T-4&=x"TC

‘uonenba puodas ayy ojur uonenbd is1iy Ay £q
UQAIS X JO anjeA o) Sunmnsqns Aq suonienba snosuejnuuis Jo sired SUIMO[[0] Y} SA[OS

9=A-201 =472 "1C

£ x, £ x £ . { X
T=gtgC=5—70C TL =5+ XE1v =5+ X5 61
I\m x « |.\ﬂ x - I\m R. IA.. R.
.lel mm|m+ 81 ®ﬂ|M|MH|M+M L1
A4 x, & x| T =4/7+x/¢
Be=zrel=y=z 9 T=4/T-%/S I
£ x, £ x| £ x, £ x|
El=7+t5€=7—5 VI 0=z+tgS=5—5 ¢l
£ x, £ x £ x, £ x|
.NHM+NNHM+M.N~ mHm+wNHm+m 11
0=7—-47+xg ‘6 =47 +x¢g _6_ T _2,F .
‘0=G6+45—x/ 01 ‘c=AL4+x7 ‘6 I=z—z8=zt% 8
7 . T s ‘6 = Ag 4 xg "y = Ag + x7
V=g Xv=gty L T=4y+x¢ 9 ‘c=4Ay+x5 ¢
9T = Ay — x¢ IT =4+ x/ ‘T = A£G + x¢ v =4, +x
S=4-x 'y T=4g+x5 ¢ T=47+x T T=4p+x ]

:suoryenbo snoouejnuuis jo sired SUIMO[[OF Y} SAJOS

Page 217



Purposeful Practice

33. If 3x — 2y = 11,x — 5y = 8, find the values of 2x + y and x — 2y

3. If 2x+5y =19,3x + 4y = 11, find the values of x + 3y and 3x — y

35. If §+i=3,2—i=1, find the values of l+land 11
X y X y X y X y

Solve the following pairs of simultaneous equations:

x _ 3 _ xty _ 3 o
36.;—4,x+y—14. 37. 2x+y—5,x y = 1.
38. 22 =2 x +y = 10. 39. 2 _2x_1

y xty 2’y

4&%?=Lx+y=1&
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Fluency Practice

- = fig+ g I =fig+ g

o=finyz O g=fi—ap O
c="lig+w ) 9=fig—xg
s L & % pefigra V1

fic—x fig+x
¢ =fig—a L=fLme
_ € ¢ ¢ c=uxg—fi
1=5 % fitx
I-=fig+xg
I-=fiy+zg 1z e=f—uzg 6
0="/ig+x
I=fig+xg
.mﬂmml&w 0z c=lig—=x 8
L=fi+2g
L e=figtmrg
.NH@wI&m 61 6— = fig — zy L
= fig+ag
p G =lig+vg 9
T =R g ¢ = fig — a7
01 =fi) +zy
=fic—x
S .own%|aw G
c=q9—"
g =ag— 1 .THMN|,§ 7
[=fig+ag OF y=fete
7 ="fi+ag a1 e="fi+uzg
= fig +ag L=fitz
o B! G ©
L-=f+x p=fi—x
0o=fig—=x =fi—=x
. o1 .C T
I =1y +ag e=fitz
isjo3oRIg 91} }9510] 7,10 (¢£41—) = (f‘x) WwI0] o) Ul SIOMSUR JUISII
(isyoxeaq oy 3 3.u0) (§1—) = (fi‘x) waog oty ur d
B—%) = (fi‘z) og
.meIHmE\onm% 0} x¢ — ), = fi oqur onfea sy} 9oe[d Uy} IA\ .mﬂ&ou‘ SOATOS TOIYM g = (Z¢

— )G+ Tg puy om PU0ILS oY) OUI ST} SUNNIISANG “TE — J, = fi JeT[) 90 WRD oM 9SIT d1[} WOL]

.c="Mig+ag
L="f+ag

aafos ojdurexs 10 ‘uoryenba .ayj0 9} OJUI ST} 9INIISNS USY ], "UOIYenbs auo WOoIj 9)e[0SI 0}
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Fluency Practice

25.

26.

27.

28.

29.

kx +y =

20 — 3y =2
ar + 4y =6
br —y=25
kxr+y=1
S5 —ky=m
r+y=1

ar +by =1
rT+ay =3

ar +by =4

30.

31.

32.

33.

de+y =3
ar +by=c

x4+ by =2
rt+ay T—Y
2 3

ar+1 by+ 2
+ —

2 3
5x+1+ay+1_
3 2

23z + 21y = 1
21x + 23y = —1

-1

1

f
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Answers

25.

26.

27.

28.

29.

kx+y=14
20 — 3y =2
ar + 4y =6
br —y=25
kxr+y=1
S5 —ky=m
r+y=1
ar +by =1
rT+ay =3
ar +by =4

(xa y) = (Qizék,

2
(x’y):(a fiLb’

(z,y) = (2tk

5+k2°

1-b
(z,y) = (afb’ a—b

_ /3b—4a
(x,y) = (m

sz | 30.
6b—5a)
R Y
)
32.
a—1 )
, =3¢ 33.

dr+y =3
ar +by=c
x+by =2
T+ ay x—y_l
2 3
ar+1 by+2
sedl | ayrl
x ay B
3 T2 T
23z + 21y =1

21x + 23y = —1

1

1

—3b 3a—4
(z,9) = (G=35> a—ap )
_ (6a4+4—6b 4
| (@) = (5552=p * 3at2=5)
_ (_3a+2b 3a+10
' (m’y)__(20b—9a2’9a2—20b)

(z,y) = (

1
7_5)

N[
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Fluency Practice

Solve and check each result:

1. 3z+ 4y = 2a 7. az+by=c

2. 2azx + 3by = 4ab 8. bx+ay=a+b
Saz + 4by = 3ab ab(z —y) =a*— b

= a:'z-{-by’=1 9. x—dy=c—d

- az+by=1 oA — oy I

4. z—y=2n
mx — ny = m? + n? 0, Ttm_1n

5. 2ba+ay =4b+a y—m m
abx—2aby = 4b + a z+y=2n

6. ax—by =a*+ b? n. (a4 z—by=a+2
bz + ay = 2(a* + b?) (@ — 1)z + 3by = 9a

12. (@ — b)z — (a + b)y = a® + ¥
bx +ay =0
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Fluency Practice

(1= {OH+O+O+O0+0)
81 = (OH+O+O+ O+

st = ( O+ +()

= OO+

o= \/+\VV+\V+\/+\V/+(O+)
er = \V+V+(

e =\/+\/+\/+ O+
ot = \/+{

si=[ |+[ |+[ |+ O+O
or= [ |+ |[+O+O
st= \/+\/+\/+)
L= \/+
a=[]+]+O

= 1+0O

‘'suolzenba jo Jied yoes ul adeys yoes Jo anjeA ay3 pui4
suonenb3j snoauejnwis

(8

(4

(®

(P

(9

(e
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Fluency Practice

‘adeys yoes Jo anjeA ay) 1N0 YIOAA
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Fluency Practice

0¢

1¢

4!

31

ve

L1

Gl

Q| O T

N O TS

RN Q| I

TN

31

> A A D>
> A A <«
4> |V <
4 <4V <

43

L1

0¢

%

cc

Ov

43

€y ) )

a9
O

D=

9¢

PH | R | R W

| R R W

W RQR| A Q@

K| W | & A

vl

L1

¢l

vl

91

€ € € &
¢S %> e

<€ €| & €
< R >

4!

OC O] <

OO O T

OO | <l <T

OO &
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Purposeful Practice

©

1 t-shirt and 1 jumper cost £25.

The jumper costs £5 more than the t-shirt.

(@
1 scarf and 1 hat cost £16.
The hat costs £2 more than the scarf.

(@

.

1 coffee and 2 teas cost £11.

A tea is £1 more expensive than a coffee.

©

2 cupcakes and 1 muffin cost £8.

@

3 t-shirts and 2 hoodies cost £81.

For the cost of 1 hoodie you
could buy 3 t-shirts

~

A muffin is double the price of a cupcake.

2 pairs of sweatpants and 3 jumpers cost £89.
For the cost of 1 jumper you could
buy 2 pairs of sweatpants and
have £3 left over.

® A
1 dress and 1 skirt cost £35.
The skirt is £5 cheaper than the dress.

\ v

/@ N\
3 notebooks and 2 books cost £33.
A book costs £4 more than a notebook.

\ A

© )
5 litres of washing up liquid and
2 litres of professional detergent cost £80.
The cost of 1 litre of detergent is £4 less than

the price of 3 litres of washing up liquid.
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Purposeful Practice
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Purposeful Practice
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L.
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Purposeful Practice

A A B >>

1) 2) 3)
56°
A >> D
| ZABC = 9%+ 7y +7
B c B [ c 4BCD = 4x+y+7

LABC = 2x +5y +4 £ABC = 5x +4y £CDA = 6x + 4y + 58

2ACB = 5x+6y—5 ZACB = 8x—y+1 ¢DAB = 3x+2y+2
h he val f 5 4BAC = 4x+3y +13 What is the size of each angle?

What are the values of x and y: What are the values of x and y?
4 A
A 4 ~ 5
4 5) 6) 7) 7
D B
E B
D B
D > c
C D C
AB:4x+y+5 I LEAB=5x+7y+14 £4BCD = 15x+6y+16
BC =3x + 3y AB=4x+y—7 AB = x +2y £CDA = 10x + 7y + 22
CD=X+4y-|-2 BC:5x+3y_1 ThiSisaregular AD=3X+3y
DA=2x+4y—1 CD=8x+2y—5 pentagon. Its perimeter BC =13x -2y
DA=2x+y+1 is 115cm. What are the What are the values of the
How long is each side? . . . .
How long is each side? values of x and y? given angles and sides?
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Purposeful Practice

subsections

a total of 60 people were observed

of these,

25% of the men had blue eyes

40% of the women had blue eyes

altogether there were 14 people with blue eyes

how many males and how many females
were observed?

41 people bought a newspaper
of these,

25% of the men were over 60
40% of the women were over 60

altogether 14 people were over 60

how many females and how many males
bought newspapers?

98 people were interviewed

of these,

30% of the women were born in London
33%3% of the men were born in London
altogether 31 people were born in London

how many females and how many males
gave information in the interviews?

a total of 76 people were asked about driving
of these,

20% of the women did not own a car

37%2% of the men did not own a car
altogether, 25 people did not own a car

how many males and how many females
were asked?
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Fluency Practice

rectangles on a grid  how long and wide are each of the rectangles?

(1) (13, 13) )

T (19, 18)
the rectangles in
each question
are all congruent |
(1.2) (2.3)
- @) (12, 14)
(28, 13)

—

(1,2) 23
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Fi

uency Practice

rectangles on a grid

|

(1,2)

the rectangles in
each question
are all congruent

(4)
(12, 6)

how long and
wide are each of
the rectangles?

—1(13, 11)

(10, 13)

(2,3)

—1(9,11)

[(8, 16)

(2,3)

Page 240




Fluency Practice

éslaguinu omy s,wir aJe jJeyp
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10J S93BD € pue sundsiq § sAng piaeq

IT =47 +x¥ L =4£+xg
L =47 —xs5 () 8 = A+ x¥ (1)
1T = £+ xg y =47 —x
6=4—xg(u) 91 =4z + xg (6)
6 =47 +x 9=4A—x

cT =47+ x5 () 0=4«A+x(3)

I =4 +x¥ 9 = A7 — x¢
y=4£¢—x () 72=AL7+ x% ()
L =4£—Xxg L =K+ x¢§

6 =4 —x9 (q) G = A+ xg (e)
.9A\|0S

27 = A¢ + x7 c=A7 —x

Z=4£s—x(P) Gz=ALZ+ xg ()
L=4&+x 1=4—x
I=4—-x¢(q) §T=4+xzZ(e)

19A|0S

IT = A7+ x¢ 0T = £7 + x

LT =A£7+x5(p) 77 =A7 + xg (2)

MH\ﬁ+R N.“\ﬁ+un
6 =4+ x (q) 0T = £+ x7 (e)

:9A|0S
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Fluency Practice

*2buelo auo JO 1S0D 3yj pue

9|dde au0 JO 350D 9y3 puld ‘2T 'HF S3S0D
sobuelo 2a4y3 pue sa|dde aAld "€5°CF
S1S0D sabueuo om) pue sajdde aaay

L—=45—-x7 [—=4L-X
GGT =4L4+x () ¥ =4y +xg ()
T =47+ x¢ 6S = A7 — x/,
9=AG —x(p) 9T = ¢ — x7 (9)

01 = A¢ + xZ y=A£p —x

G=A+x%(q) TE£=ALZ+xG ()
:9A|0S

y—=4g—x LT = A7 — x§
¥1 =47 —xy (P) G =AG + x7 (9)

1T =47 +x 0Z = A€ + x7
G=4Ay —x, (@) €1=4Z+x (e)
:9A|0S

¢z =L+ xg 7 = —Xx¢
¥T = A7 — x% (P) $7 = A5 + x7 (9)
6T =4g+x § = Az — x¢

I1=4-x/(q) G=A+x (e)
:9A|0S

¥y =45 —x7 01 = L7 — X§
c=A—-—x(p) [=A«£-x5()

2z =4+ xp 9 = A+ x¢

IT=4s+x(q) £ =47+ x(e)
:9A|0S
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Fluency Practice

(a) (b) (c) (d)
Solve 2x + 3y =14 Solve 5x + 2y =37 Solve x +4y =17 Solve 2x+y =4
x+3y =10 3x—2y =3 3x+4y =19 3x+2y=5
(e) (f) (9) (h)
Solve 5x —y =36 Solve 7x+4y =6 Solve 6x —y =4 Solve 4x + 2y =19
x+3y=4 3x+2y=4 2x —4y =5 x+3y=16
() () (k) m
Solve 2x — 3y =20 4 burgers and 2 sausages costs The sum of two numbers is Find the coordinates of the
3x + 5y = 11 £4.70. 3 burgers and 5 10.3. The difference between point where the lines

sausages costs £5.80. Find the
cost of one burger and one
sausage.

the same two numbers is 2.84.
Find the two numbers.

2x + 3y =21 and
3x —y = 4 meet.
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Problem Solving

COUCON

Sz = A7 —xg

97 =L+ x¥ 6=4£A+x¢ G=4A+x

-

N
HWMHJ\HMHJ

6=4Ac+x G=»A+x [ 9=»A+x xz =4

/

COCON

7—xg=4

c—xz=4

o

[

c+x=4(

J
N

/ P+x=4« xz =4 F

"NOA 10} SUOP SI 1S1l} BYL "S|PPIW B} Ul Ylog 11 Jeu) S)es aoe|d

"suonenba ay) 11} ey} S8)JeUIPJO0D JO S}8S BWOS BIAA |
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Problem Solving

3y — 6x =15

Think of a
coordinate that
could belong in
each region.

2y —4x = —8

If you think a
region is
impossible to
fill, convince
me why!
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6 Non-Linear Graphs
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Fluency Practice
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Fluency Practice
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Fluency Practice

Use each graph to estimate each piece of information.

y x y=x2-2x-1

Reading the Significant Points of a Quadratic Curve

y=x*+3x

i

Solutions:

l H Roots:

y-intercept: y-intercept:

Vertex:

Turning Point:

X

S

Min or Max? Min or Max?

x-intercepts: y
- x2+ 6x + 3

Roots:

y-intercept:

y-intercept:

Turning Point:

—

Min or Max? \ HH HHH Turning Point :

—fo X

Min or Max?

Parabola’s
Axis of Symmetry:
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Fluency Practice

The graph y = x? has been drawn on the grid.

Ex. Y We will use it to solve this equation
16 5
tH x“—=3x—-2=0
14
\ fH rearrange l
\ 12 i
\ H x2=3x+2
mmm 10
! Where the curve x? intersects
? theline 3x + 2,
c / the equation is true.
\ 2
Il
4 X = -0.6
|
2 or
/
15 X X =

4 -3 -2 -1 0 1 2 3 4
These are estimates.

Solving Equations using y = x

2

A
16 2
ma, x“—x—4=0
\ 14 /
-H rearrangel
12 :
\ T 2
x“=x+4
i
\ T /

:

c / X =

il

1

4 or

i

|

T X =

2

:

T X

4 -3 -2 -1 0 1 2 3 4

y Use the graph to find estimates for the solutions to:

Use the graph to find estimates for the solutions of this equation.

B 1 X*+2x—4=0
16
m /
\ 14
\ H
12 /
\ ]
\ 10
\ : .
é / X =
-jl— or
:
i
O X

4 -3 -2 -1 0 1 2 3 4

Use the graph to find estimates for the solutions to these equations.

c x X2 —2x—7=0
16
H
\ 14
FH
12 i x=
\ H
\ 19
1
X 8 / x> =3x+1=0
|
- /
i
4
! X =
2
!
15} X

4 -3 -2 -1 0 1 2 3 4

~
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Fluency Practice

y=x

has been drawn on the grid.

Use the graph to
solve the equation:

x2—3x—2=0

y=x2+5x+3

has been drawn on the grid.

Use the graph to
solve the equation:

x2+3x—1=0

Solving Quadratic Equations: Intersection

@ y y=x2-2
[1[? T has been drawn on the grid.
}1%‘:1 Use the graph to
o 12 H solve the equation:
HH
10 HH x2—x—-5=0
I
8
i
+
TN A AT
I
N2
HHHHHHHR \AJlrf HHA T HHHHH
1] X
-4:::-3:::-2:::-1::1: 20304
-2
H
-4
® y y=x?—2x+3
{1%? has been drawn on the grid.
1T 1
tlkéil Use the graph to
\1\% solve the equation:
1T
A LOF A x2+2x—2=0
|
i
+
i
f
7
o x
SA-30-200 ::ij(l) o234
s
a8 H
-4

00O N

~

HoeotHNoHsHoH

BN

RIT=T1T

oot N

[any
1y

|
NP N o

1
S

Page 258




Q©

©

0 =2+Xx5+ ,xZ (9)

N

o
—
-
|
QO
|
|
<t
|
[Te]
1

D
A\ %4

G =XxG+ ,xZ (q)

Fluency Practice

+
1+XZ=¢€—XG+ ,xZ ()
:suoilenba \ Q /
Suimoj|o4 ay3 anjos 03 ydeud ayy asn \ A} /
€— XG4 ,x7 = A yo ydeud aya st aJaH (g
=~
g
4 ,/
X=G—xp+ ,x (p)
2

9— =G —Xp + ,x (9) /12 \

o
-
I
[a|
|
[o9)
]
<t
|
]
©
]

D
3

b=G5—xp+ ,x (q) \ . /

0=G6—xy+ ,x (e) \

:suonenba / X \
Suimoj|o) ay3 anjos 03 ydeud ay3y asn

G— X+ ,x = A jo ydeu8 aya st aJ4aH (T
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Fluency Practice

0=¢g+x9—,x(q)

0=2C2T+XIT —;x(e)

:9Aj0s 01 ydeud ayy asn

S
— — 4
A AN Al
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/| N <)
/ N\ o
VA AN b
A N z-
g 5 /8 / 2 [ ¥ 3 4 \ L 7
/ \ T
/ \l,
/ hNg
/
/ o\
/ 2\
/ o\
A
S+ X6 — ,x = £ 30 ydesd aya sisiyL (v
&
0
. I RS
oy N
0=2-%5+ % (p) Vi N
9
/1, \
0 =9—XE+ ,x (9) \ ’ /
/1 1.l \
11— =9 —Xp + ,x () ; ) T 2= o [ 3= [ ¢ o=
Y \
0T— =9 — X} + ;X () z
. / \
:suonzenba \ A /
8uimoy||o) 9yl an|os 031 ydea3 ayi asn

9 — Xp + ;X = Ao ydeidayysia4aH (€
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0=¢1-%XZ-,x (9) 0=T-X+,x (q) 0=G6+X%X.-,X (¢

0z ok

3
o
&)
o
o
o
o

i e R ks
€1 -x2 - ,x=4A I-X+,Xx=A G+X/-,x=A
suonenba Suimor[oy ay3 03 suonn[os ayy jo sayewnnsa puy ‘sydesd ayy Sursn g uonsand)

0=L+XIT + X} aa[0s (9) 0=ST +XET - ,xZ 2[0S (q) 0=27-Xg - ,XZ 2[0S (&)

0R

Fluency Practice

| | .. | . . .. |
il | % | N
L+XIT+ Xy =A G +XET - ,x2 = A 2-Xg-,xz=A

uonenba yoea aajos ‘molaq sydels ay3 Suis)) :z uonsang

£

0 =X/ + ,X 9A]0S (6)] 0=¢+Xy - ,X 9A[0S (@) 0=21 - X - ,X 9A[0S ()

\

AN
X[+ x =K E+Xp-,Xx=A 21 -X - ,x=A

‘uonenba yoes aajos ‘mo[aq sydeid ay3 guis)) :T uonsang
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Fluency Practice

I1-=9+%9-,x ()

L
\ <

9+Xx9- .Xx=A

IT=2+Xg+,x (q) I=T-%XZ-,x (e

o

£ RS

2+XE+  x=A I-%X2-,x=4A

suonenba Suimofjoj ay3 03 suonnjos ay3 jo sajewnsa puy ‘sydeid ayy Suis  :z uonsand

T=1+XG - ,XZ 9a[0S (2)

ool de

i
| o
I 0
T+XG-,x2=A

0=9—-x¢+,x7 (3)

0=1-X7T—x (9

¢—x-

L=T+X-,X 2[0S (q) Z=T1-XZ+,X 2[0S (e)
| [RRRY YRaa!

i
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1 o 1 \ o /
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Purposeful Practice

o

Question 1: The graph of y = f(x) is drawn on the grid.

(a) Write down estimates for the roots of f(x) =0 L \ L

3
(b) Use the graph to find an estimates for the roots \\ i

of fx) =—1

(c) Write down the coordinates of the turning point of
the graph

G

Question 2: The grid below shows the graph of y = 2x? — 4x + 1

The graph of 2x% — 4x + 1 = k has exactly one solution.

Use the graph to find the value of k

I} |
w
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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

Plotting Cubics y=x3—-3x Y
Use a table of values to plot each graph. 201
What effect does each term in the equation have on the cubic shape? 154
What comments can you make about the changing gradient of each curve?
10+
x [-3]-2|-1|0|1]2]|3 x|—3|—2|—1|0|1|2|3 =
y AR
3 -2 -1 O 1 2 3
y = [y=x3+2x+4]y 57
y 40 —10+
30
35+ -15+
25+
30 —204
207 25
— y[y=x3—3x2—4x+1]
20 354
1 -
2 154 30+
5_
104 25
T T T T T T x
3 -2 -1 O 1 2 3 5 204
== T T T T T T X 15+
— -3 -2 -1 O 1 7 3
5 10
_15_
—104 541
—-204 = X
2 -1 O 1 72 3 4 5
_25_
—204 =5+
_30_
—254 =10+
—304 =15+
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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)
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(@)

fi

0=,x—x+9 (e)
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(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
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Fluency Practice

A€-2)(-x)=A (
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Fluency Practice

X

X
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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
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14 € 4 3 0 b- ¢ X
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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
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Fluency Practice
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Fluency Practice

-

Plotting Cubic & Reciprocal Graphs N
Plot the graph of y = x3 for values of x from -3 to 3 Plot the graphof y = x3—4 for-2<x<3 Plot the graphof y =5 —x3 for-3<x<3
x|-3]-2]|a]o|1]2]s x |-2]-1]o|1]|2]3 3|2 -
A) B) 0 X 3 2 1 0 1 2 3
y || || | v | ] x?
2 y y
30 30 y
25 251 35
15 15 ;2
2 10} i
5] Fol
EyE TR ki 34 SR x L
it et et - T T T LA T 3 ; 3
; = SR it
i Lo | 2
s 15 -10
220, '_1'20: 15
25 ‘_12.5. 20
D) it E) B
1 0 12 A
Plot the graphof y = — ’ == 12
graphof y o B Plot the graph of Y o
for-5<x<5 { for0<x<6
it 10
0.
) For your table of values,
Why is there no value 2 Sz choose values for x that ~ ©
when x = 0? e produce integer answers.
|
0.
i 4
-0.8
|
.
2
X | -5 | -4 | -2 | -1 0 | 1 | 2 | 4 5
0+ x
v L
, , , 0 1 2 3 4 )
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Fluency Practice
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Problem Solving

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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