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Fluency Practice

Find the lower quartile, upper quartile and interquartile
range for each of these sets of data:

a) 4,5,7,8,8,8,9 10, 10

b) 8,9, 11, 12,12, 12, 14, 14, 15, 17
c) 7.1,7.2,7.4,7.4,75

d) 19, 29, 31, 21, 28, 27, 24

e) 0.6,0.23,0.2,0.7,0.14, 0.1, 0.68

f) 20, 31, 25, 45, 46, 20, 34, 31
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Fluency Practice
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Problem Solving

For each statement, decide if its possible and suggest 7 values that
fit the description

The interquartile range is equal to
the range

The interquartile range is equal to
the median

The interquartile range is larger
than the range

The upper quartile is equal to the
median

The median is 0 and the
interquartile range is 5

The range is negative

The upper quartile is 1 and the
range is 5
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Fluency Practice

Favourite

subject

Maths

Frequency

English

Science

History

Geography

24

Score Frequency

0

1 1
2 0
3 4
4 14
5 36
6 48
7

8

9 17
10 8

200

In a survey, 24 students say what
their favourite subject is. The results
are shown in the frequency table.

(a) How many students said
Geography was their favourite
subject?

(b) Work out how many students said
Science was their favourite
subject. Add this information to
the table.

200 students sat a test. The results
are shown in the table.

(a) 42 students scored 7 marks. Add
this information to the table.

(b) How many students scored 8
marks?

(c) How many students scored less
than 5 marks?

Items

purchased HEEL T
1
2 8
8 5
4 4
5 3
6 8
7 1
25

Score Frequency

0 0
1 0
2 0
3
4 6
5 4
6 0
7 3
8 5
9 2
10 1
23

The number of items purchased one
day by 25 customers in a shop is
shown in the table.

(a) Six customers bought exactly
one item. Add this information to
the table.

(b) How many customers bought
exactly three items?

(c) How many customers bought five
or more items?

Twenty-three students sat a test. Their
scores are shown in the table.

A score of 9 or 10 gets an A grade. A score
of 7 or 8 gets a B grade, and a score of 5 or
6 gets a C grade.

a) How many students scored 3 marks?

b) How many students got an A grade?

¢) How many students got at least a B
grade?
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Fluency Practice
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Fluency Practice
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Fluency Practice
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Fluency Practice
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Fluency Practice
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Fluency Practice
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Fluency Practice

Making Money

These companies recorded sales over one day.
Which made the most profit?

Revenue — the total money a business brings in
Profit — the money a business keeps after costs

Mr. Milkshake

Product Price, £ Sales Subtotal
Small 2 17
Medium 3 33
Large 4 12
Total Costs: £62
BillsTravelBlog.com
Advert Revenue, £ Clicks Subtotal
Train Ticket 20p 46
Flight Ticket 50p 10

Total Costs: £2.60

Vicky's Vegan Snax
Product Price, £ Sales Subtotal
Wrap 1.50 62
Bowl 2.50 28
Costs: Ingredients: £21, Wages: £35
Jando Mobile Phones
Product Cus.t omer Cost, £ Sales
Price, £
A12 120 100 5
A12-X 190 118 3
Al4 245 152 2

Costs: Store Rent: £73, Wages: £262, Advertising: £64

Divine Soaps Online

Product Profit, £ Sales
Cherry 1.20 7
Vanilla 2.30 9
Orange 1.50 6
Mint 75p 3
Costs:

Postage for 12 packages at £2.40 per package,
Website Hosting, £3.50

Subtotal

Subtotal
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Fluency Practice

Items

purchased ALl
1 6
2 3
8 5
4 4
5 3
6 3
7 1
25

Score Frequency

0

0

1

0

4

14

36

48

42

30

© |0 | N|o| O |~ |Ww [N |—

17

—
o

8

200

The number of items purchased one
day by 25 customers in a shop is
shown in the table. What is the modal
number of items purchased?

200 students sat a test. The results
are shown in the table.

What was the modal score achieved
by the students?

Animal Frequency

Cat

7

Dog

Hamster

Guinea pig

6
3
2

Mouse

Rabbit

Snake

Shaun asks everyone in his class how
many pets they have, and what type
of animal they are. He records the
number of pets in the table shown.

(a) What is the mode?
(b) There are 28 students in Shaun'’s

class. Explain why the
frequencies don’t add up to 28.

This table shows the number of goals scored by a hockey team in their
first 9 matches of a tournament. In their tenth and final match of the
tournament, the team scores 3 goals. What is the modal number of
goals scored by the team in the tournament?

Number of goals
scored

Frequency

0

N | —

W

~

—_— O =W
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Fluency Practice

Cars sold Frequency

N[fojo|lhjlOWIN|=]O

NfW|W(dh|lOW|W|©O©|—

(2]
o

Number of
crisps

14

Frequency

15

16

17

18

alalo|N|o

Information about the number of cars

sold by a dealer each day in June is
shown in the table. What is the range
in number of cars sold?

The frequency table shows the number of
crisps found in 20 packs of crisps.

Micah looks at the table and says:
The range in number of crigps i (9 becauge 20 ig the
highest and [ i the lowest.

Niamh disagrees with Micah and says:
The range is 6 becauge 7 ig the highest and [ ig the
lowest. You can’t use 20 becauge that’s just a total.

Both Micah and Niamh haven’t found the
correct range in number of crisps. What is
the correct range?

200 students sat a test. The results

0 0 are shown in the table.

1

0 What was the range of scores

4 achieved by the students?

14

36

48

42

30

Ol N O|O |~ |[W I N|—

17

8

—
(@]

200

This table shows the number of goals scored by a hockey team in their
first 9 matches of a tournament. In their tenth and final match of the
tournament, the team scores 3 goals. What is the range in number of
goals scored by the team in the tournament?

Number of goals
scored

0

Frequency

)

¥
— o~ |a|w

~
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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

In a questionnaire, 35 pupils are asked how many pets they own.

No of pets

Frequency

0

1

Input the following frequencies into the chart:
0,2,5,5,10, 13

Your target is to get as close as possible to a
mean of 3.5 pets per household.

Explain your choices

How would you change your values if the target
mean was 1.5 pets per household?

What is the largest possible mean?

How do you know it is the largest?
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Fluency Practice

Vicky counts the number of birds in her garden at 5 pm on each of 20 days. She records Jim asked each person in his class how many cars their family have. The frequency table
the information in a frequency table. shows the results.
Number of birds Frequency Number of cars Frequency
0 3 0 2
2 1 12
2 3 2 8
3 4 3
4 5 4
5 3
Marta asked some students how many cans of drink they each drank yesterday. The table Chris works in a cafe. At noon one day, he records the number of customers sitting at each
shows her results. table in the cafe. Here are his results.
Numbel(') of cans Freq:ency NUTST::;?':;; tc;lst;%'gefs Number of tables
0 4
1 9 1 5
2 U 2 10
3 3 3 7
4 2 4 3
5 1 5 1
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Fluency Practice
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Fluency Practice
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Fluency Practice
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Fluency Practice

!

John recorded the goals scored s[elele : . . Score | Frequency | Score x Frequency
by his favourite football team. - The mean of this data is 1.4. 0 0
Complete the table and
: ; 1 9
Complete the table and calculate the find the median.
Mean, Mode and Median. 2 12
3 7
Score | Tally Games Total Goals Median = Total 30
o |l .
1M " Josh and Jane played mini-golf and m -
2 | M recorded their scores. \\‘V"
3 | JOSH JANE
Total Score Frequency SxF Score Frequency SxF
2 5 2 4
Mean = Mode = Median = 3 2 3 3
- 4 4 4 2
2. 5 0 5 1
Score | Frequency | Score x Frequency 6 1 6 0
1 3 Total 7 2
2 5 Total
3 Calculate the mean, median and range for each player.
4 . . Who is the better player?
Anna rolled a dice 20 times and
> recorded the results. 5.
6 Hannah recorded the merit points of students in his class over a week.
Total Complete the table and
calculate the Points 0 1 3 4 5
Mean, Mode and Median. Frequency 3 0 4 6 3 2
Another class had a mean of 2.3 and a range of 4. Which class did better?
Mean = Mode = Median =
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Fluency Practice

Frequency Tables: Averages & Range

@ Sasha asks some gym buddies approximately how much time
9'11)& % No. of Frequency | Subtotals they spend at the gym every week.
Sweets
Kimmy asks some people to record 0 2 Approx. 1 2 3 4 5 6 7 3 9 | 10
how many sweets they eat over 3 days. 1 3 Hours
Complete the frequency table to help 2 1 Freg. 4151216]010]0]4]4]2
calculate how many people she asked and 3 2
how many sweets were eaten in total. 4 2 How can we find the median without writing an ordered list?
9 1
Complete.thls ordered list of Totals Mean = Median =
quantities of sweets.
Mode = Range =
el LUt L
Is the approximate mean value actually in the data?
Calculate: Mean = Median =
Mode = Range = @ Ablgallask.ed 10 chlld'ren and 16 adults about (
how many pieces of fruit they each ate yesterday.
Which of these measures do you think are useful to describe the data? Complete both frequency tables then calculate
the averages & range for both data sets.
Pieces of Fruit F |Subtotals Pieces of Fruit F Subtotals
@ | e - -
1 5 1 4
0 4
. 2 4 2 4
Henry askes some friends: 1 2 3 3
“Approximately how many hours did you 2 0 5 3
play computer games on Saturday?” 3 3
4 5 Mean = Median =
Mean = Median =
I
Mode = Range =
Calculate: Mean = Median = What comments can you make about the two groups?
Mode = Range =

Why is this data difficult to represent with an average?
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Problem Solving

Age Frequency Mean =6.5 11 Age Frequency Mean =
5 3 Mode = 5 Mode =5 and 6
6 Median = 6 Median =
7 Range = 7 6 Range =
8 3 8
Total 20 Total 20
Age Frequency Mean = 12 Age Frequency Mean = 6.75
5 3 Mode = 5 Mode =
6 2 Median =7.5 6 Median =
7 Range = 7 Range =1
8 8
Total 20 Total 20

Page 45




Fluency Practice

Height, hcm Frequency

120 < h < 130 1
130 < h< 140 4
140 < h < 150
150 < h < 160 16
160 < h< 170 20
170 < h < 180 23
180 < h< 190 8
80

Speed, s mph Frequency
20<s<25 5
25<s<30 8
30<s<35 7
35<s<40 4
40 <s<45 1

25

The heights of 80 people are measured.
The results are shown in the table.

(a) Eight people have a height that is at
least 140 cm but less than 150 cm.
Add this information to the table.

(b) How many people measured were at
least 180 cm tall?

(c) How many people measure were
under 120 cm tall?

The speeds of 25 drivers in a 30 mph
zone were measured and recorded in the
table shown.

(a) How many drivers were not
exceeding the speed limit?

(b) How many drivers exceeded the
speed limit by over 10 mph?

Bill total, £x Frequency
0<x <5 19
5<x<10 33
10<x <15 27
15<x<20 17
20<x<25 4

100

The table shows information about the
shopping bills of 100 customers at a shop
one day.

How many of the customers spent more
than £10?
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Fluency Practice

@) Sort & Summarise ©)
The ages of visitors to Jump NOW! on the 16t of July. Ry Javelin distances (metres) for members of Gately Athletics Club.
?
What was the most common age group? ) How many people threw over 40 metres?
15 27 10 17 60 20.1 44 40 0.9 27
14 15 19
7 17 1 54 19.9 32.3 72 60.5 57 80
6 13 25 7556 | 40.08 | 485 20 24 398 | 52.68
26 12 20
Age (years) Tally Frequency Distance, d (metres) Tally Frequency
Oto6 0<m<g20
7to13 20<Km <40
14 to0 20 40<m<g 60
21to 27 60<m < 80
@ @ Green Minster Running Club recorded race times.

Weights of penguins in the colony at Hempstead Zoo.

How many penguins weighed above 50 kg?

How many runners took less than 90 seconds?

2 minutes 1.5 minutes 30.5 seconds
27 34 17 21 31 53 seconds 100 seconds 72 seconds
37 42 40 36 50 94 seconds 78 seconds 0.5 minutes
20 33 30 47 1 1 minute 30 seconds 1.02 minutes
1 min 2 seconds 0.75 minutes 1 min 43 seconds
30 24 58 32 22 2.5 minutes 1.1 minutes 90 seconds
Weight (kg) Tally Frequency Time, t (seconds) Tally Frequency
11to 20 0<s<30
21to 30 30<s <60
31to 40 60<s<90
41 to 50 90<s5< 120
51to 60 120< s < 150
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Fluency Practice

80 people take part in a survey. Their ages are shown in the
frequency table. What is the modal class”

Age range Frequency

20 < age < 30 8
30 < age < 40 14
40 < age < 50 12
50 < age < 60 16
60 <age < 70 11
70 < age < 80 10
80 <age < 90 9

80

Bill total, £x Frequency
0<x <5 5
5<x<10 8
10<x <15 7
15<x<20 4
20<x<25 1

25

The heights of 80 people are measured.

120 < < 130 ; The results are shown in the table.
130 < h < 140 4 What is the modal class?
140 < h < 150 8
150 < h < 160 16
160 < h< 170 20
170 < h < 180 23
180 < h< 190 8
80

The table shows information about the
shopping bills of 25 customers at a shop
one day. What is the modal class?
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Fluency Practice

Scientists measured the lengths of 80 turtles on a beach.
Their lengths are shown in the frequency table. Find upper
and lower bounds for the range of lengths.

Time spent in the
shop

Frequency

Length, cm Frequency

0<x <5

5<x<10

10<x <15

15<x<20

20<x<25

20 < length < 30 8
30 < length < 40 14
40 < length < 50 12
50 < length < 60 16
60 < length < 70 iLil
70 < length < 80 10
80 < length < 90 €

80

The heights of 80 people are measured.

The results are shown in the table.

120 < h < 130 1
180=h <140 4 Find upper and lower bounds for the
140 < h < 150 8 range of heights.
150 < h < 160 16
160 < h< 170 20
170 < h < 180 23
180 < h< 190 8
80

25

The table shows information about the
time spent by 25 people in a shop one day.
Find the upper bound and lower bound for
the range of times spent in the shop.
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Purposeful Practice
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Fluency Practice
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Intelligent Practice

Mass, x (kg) Frequency

0<x<10 1

10<x <20 2 6.
20<x <30 4

30<x <40 3

Mass, x (kg) Frequency

0<x<10 2

10 <x <20 4 7.
20<x <30 8

30<x <40 6

Mass, x (kg) Frequency

0<x<20 2

20<x <40 4 8.
40 <x <60 8

60 <x <80 6

Mass, x (kg) Frequency

0<x<20 6

20<x <40 8 9.
40 <x <60 4

60 <x <80 2

Mass, x (kg) Frequency

0<x<20 6

20<x <40 8 10.
40 <x <60 4

60 <x <80 20

Mass, x (kg) Frequency
0<x<20 6
20<x <40 8
40 <x <60 20
60 <x <80 20
Mass, x (kg) Frequency
0<x<?20 6
20<x <40 8
40 <x <60 0
60 <x <80 20
Mass, x (kg) Frequency
1<x<21 6
21 <x <41 8
41 <x <61 0
61 <x <81 20
Mass, x (kg) Frequency
1<x<21 6
21 <x <41 8
41 <x <61 0
61 <x <66 5
66 <x <81 15
Mass, x (kg) Frequency
1<x<21 6
21 <x <41 8
41 <x <81 20
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Fluency Practice

Find the mean Answers Q | Estimate the mean Answers

Score, x Frequency 2 Score, x Frequency

0 3 0<x<10 3

1 11 10<x <15 11

2 4 15<x<30 4

3 2 30<x <50 2
Score, x Frequency 4 Score, x Frequency

0 2 0<x<20 2

1 5 20 <x <25 5

2 0 25 < x < 40 0

3 3 40 < x <50 3
Score, x Frequency 6 Score, x Frequency

1 1 0<x<5 1

2 0 5<x<30 0

3 7 30<x<85 7

4 2 85 <x <100 2
Score, x Frequency 8 Score, x Frequency

1 a 0<x<10 a

2 b 10 <x <30 b

3 c 30<x <60 c

4 d 60 < x <100 d
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Fluency Practice

1) A bakery recorded how much each of its first 15 customers spent.
Each customer is represented by a dot on the scale.

0 1 2 4 5 6 7 8 Spent

“ .\ A . / (£)
0<sg2 2<s<4 4<s<6 6<s<K8

To process the data, we can be put customers into 4 groups.

4 Mean from a Grouped Frequency Tables E

Frequency | Midpoint Value | Estimated Group Spendin
spent,s (£) | (™ | T () xm)
0<s<2 4 1 4
2<s<4 4 3 12
4<s<6
6<s5s<K8
Totals

To calculate an average, j\
we assume each customer Using midpoints & frequencies we can

spent the group midpoint value. estimate the spending for each group.

a) Sum the spending estimates for each group to find a total.

b) Divide this by the number of customers to find an estimate for the mean.
c) Where is the median? Which group is it in?

d) Which group is the modal group (the highest frequency group)?

e) What is the actual mode?

2) Complete the Grouped Frequency Table using this data.
0 2 4 6 8 10 12

3) A t-shirt shop recorded customer purchases during one day. )
a) Decide how to group the data. Complete a grouped frequency table
& calculate an estimate for the mean.

(Groups should be the same width. Think about easy-to-calculate midpoints).

0 5 10 15 20 25
(£)

Spent, s ( £) Frequency ( f) (m) (fxm)

Estimate for the Mean =
b) Which group is the median within?
c) What is the modal group?

4) A takeaway records its purchases in the morning. Start with a tally
chart to convert the raw data into a grouped frequency table.
Use this to estimate a mean.

9.30 10.54 8.65 22.12 7.82
24.78 12.03 5.80 8.23 7.61
17.40 23.61 17.80 9.45 16.70
22.12 12.24 19.81 22.30 17.20
13.22 14.28 16 6.60 8.13

Spent,s( £) Tally

Spent
“ N - j (£)
Frequency | Midpoint Value | Estimated Group Spending
seent,s(E) | (f) (m) (fxm)
0<sg4
Totals

\_2) Use the table to estimate the mean.

Estimate for the Mean = Y,
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Fluency Practice

estimating the mean from grouped data

(1) the table shows the Flesch scores for some articles in
tabloid newspapers
estimate the mean Flesch score for the articles

Flesch score frequency
30=<Y <40 5
40<Y <50 10
50<Y <60 14
60=Y<70 5
70<Y <80 1
80=Y <90 0

(2) someone with nothing better to do in their life looked
at some passages in a book and recorded the number of
words that there were in 100 randomly chosen sentences
estimate the mean number of words per sentence

number of words frequency
1=sW<7 15
7<W<13 33
13=W<19 27
19=W<25 14
25=sW< 31 11

(3) the heights (H, in cm) of a group of Y11 girls
estimate their mean height

height (cms) frequency
140 = H <145 3
145<H <150 1
150<H <155 11
155<H <160 19
160 <H <165 16
165<H <170 34
170<H <175 16
175<H <180 5

(4) the following data is the pulse rate for a group of 30
pupils:

62, 65,67,67,71,73,73,73,74,74,75,75,75, 76, 76,
77,77,78,78, 79, 80, 80, 82, 83, 83, 84, 86, 87, 87, 92.

(a) find the actual mean

(b) find an estimate of the mean by grouping the data
into 3 blocks

(c) find an estimate of the mean by grouping the data
into 6 blocks

Commenton the accuracy of the estimated means.
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Fluency Practice

tomato plant heights

the heights of 50 tomato plants

PR T

- 7Yy ff’?:
\

. ¥ &
\r/]v:arlt:er;e:;?red in metres, to the “:‘ ;‘q.:«\ :’;T?: ‘% s{.& 5%;
152 | 205 | 239 | 214 | 1.84 | 1.65 | 1.91 | 2.34 | 1.04 | 2.95
172 | 228 | 232 | 2.00 | 211 | 1.66 | 1.74 | 1.97 | 221 | 1.43
208 | 1.76 | 268 | 1.91 | 2.07 | 1.85 | 219 | 214 | 1.99 | 1.57
206 | 245|182 | 111 | 268 | 1.86 | 219 | 1.56 | 2.78 | 1.23
283 | 201 | 244 | 2.04 | 263 | 1.90 | 221 | 1.37 | 2.57 | 2.54

how could you organise the data into groups to get an idea of the shape of the data?

10 groups could have
these intervals

1.0<h=<1.2
1.2<h<14
14<h<16
16<h<18
1.8<h=<20
20<h=22
22<h=s24
24<hs<26
26<h=<28
28<h=<3.0

work out an estimate for the mean by grouping the data into

7 groups could have
these intervals

1.0<h=<13
1.3<h<1.6
16<h=<19
19<h=<1.2
22<h=<25
25<h=<28
28<h=<31

(i) 10 groups (ii) 7 groups and (iii) 5 groups

5 groups could have

these intervals

1.0<h<14
14<h<18
1.8<h=<22
22<h<26
26<h=<30

compare the estimate of the mean with the actual mean: 101.59 + 50 = 2.0318

comment on the accuracy of the estimates
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Fluency Practice

Algebraic Frequency Tables

The table shows the fish Tabby caught (and released).

There is one unknown frequency and x has been used to find totals. @ If the estimated mean is 4 kg find x.
Weight, w (kg) | Frequency Midpoint fxm Weight, w (kg) | Frequency Midpoint
o<wg?2 9 1 9 o<wg?2 9
2<wg4 3 3 9 2<wg4 2
A<w<LKb X 5 5x 4<w<Kb 5
Totals x+ 12 5x + 18 6<w<8 x
Totals

The estimated mean is 2 kg.

Describe how these two equations were formed. Solve one to find x.

—
> Sx+18 2(x +12) = 5x + 18
Y x+12
If the estimated mean is 5 kg find x.
This table shows the fish Jamie caught. Weight, w (kg) | Frequency
If the estimated mean is 3 kg find x. @ o<w<3 x
Weight, w (kg) | Frequency Midpoint fxm 3<wg6 7
o<wg?2 7 1 7 6<w<g9 4
2<wg4 6 3 18 9I<wg12 2
4<w<6 x 5 5x Totals
Totals
This table shows the fish Jamie caught.
If the estimated mean is 6 kg find x. @ If the estimated mean is 3 kg find x.
Weight, w (kg) | Frequency Midpoint Weight, w (kg) | Frequency
o<wg4 4 2
o<wg?2 5
4<wK8 7 6
8<w< 12 x 10 2<w<4 14
= 4<w<6 2x — 11
Totals
Totals
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Fluency Practice

The table gives some information about the lengths of time, in hours, that some adults The table shows some information about the times, in minutes, 60 people took to get to

watched TV last week. work.
Leng:‘l:,zfr;i)me (t Frequency Time (x minutes) Frequency

0<x<10 5

0<t<10 8
10<x <30 11

10<t<15 15
30<x <50 23

15<t<20 11
50 <x <80 13

20<t<30 10
80<x <100 8

30<t<50 6

The table shows some information about the prices of 64 second-hand cars that are for The table shows information about the ages of 90 employees in a factory.
sale.

Price (Ex) Frequency Age (a years) Frequency
0 < x <2000 8 15<a <25 12
2000 < x <4000 14 25<a<35 27
4000 < x < 6000 28 35 < a < 45 18
6000 8000 10
Sx= 45 < a <55 23
8000 < x <10000 4
55<a <65 10
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Fluency Practice

Averages from Grouped Frequency Tables

]

This table shows data for a different class. \
8) Complete the table and find the estimated mean and the group with the median.

1) Which groups are these students in?

Alice is 132 cm tall. Arjun is 130 cm tall. Andy is 140 cm tall.

Anne’s tallest friend is 140 cm tall. Her shortest friend is 120 cm tall. k) | Height, h (cm) | Frequency C.-irou!) Estimated GTOU.P Va.lue
Anne and her four other friends are between these heights. ] Midpoint (Frequency x Midpoint)
What is a good estimate of the mean height of Anne’s group of friends? 120< h 130 2
When we use data that is in groups, we must use 130 <h <140 6
the midpoint of each group to estimate averages. 140 < h 150 4
150< h < 160 3
The frequency table below shows the height of everyone in Anne’s class. Totals

Estimated Mean = Group including Median =

Mr Higgins collected the data from his Geography test.

Height, h (cm) | Frequency (.irou!:) Estimated Grou.p Va!ue 9) Complete the table and find the estimated mean and the median group.
Midpoint (Frequency x Midpoint)
110<h 120 4 115 Score, s (cm) | Frequency
120 < h 130 2 0<s<20 7
130 <h <140 4 20<s<40 11
140 < h < 150 5 40<s<60 13
150 < h < 160 2 Totals
Totals Class Total = Estimated Mean = Group including Median =

We can use this data to find an estimated mean.

2) Find the midpoint of each group and complete that column.
3) Find the total value of each group (multiply the frequency by the midpoint).
4) Find the class total by adding all the estimated group values.

. Total data
Estimated Mean= ——
Total Frequency

5) Use this formula to find the estimated mean.
Estimated Mean =

10) The pass mark was 30. How many people do you think passed the test?

11) Complete this grouped frequency table and find an estimate for
the mean and median.

Score, s (cm) | Frequency
0<s<g30 5
30<s< 60
60 <s<90 675
90 <s< 120 420
Totals 25

6) How many people are in Anne’s class?
QHOW could we describe where the median is?

Estimated Mean = Group including Median =
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Fluency Practice

(a)

(b)

(c)

(d)

Find the mode and range of the
set of numbers:

Find the mean and median of
the set of numbers:

The mean of the following set
of numbers is 6.

Three positive integers have a
mean of 4 and a range of 7.

6,2,—-3,6,8,7,4 44,2.7,8.1,3.6,7.6,4.8 7,5,9,x,2,2,5,7 Find the three numbers.
Find the value of x.
(e) () (9) (h)
Kai got the following scores in In a class of 30 students, the The mean of five numbers is Find the modal humber of pets
his tests: mean height of the 12 girls is 3.6. The number 6 is added to from the frequency table.

9,13,7,15,14,11,8
Find the interquartile range.

164 cm and the mean height of
the 18 boys is 166 cm. Find the
mean height of the whole class.

these numbers. Find the mean
of all six numbers.

Number | Frequency
of Pets

0 6

1 7

2 5

3 2

(i)

6))

The table shows the number of
goals scored in 40 games.

Number Frequency
of goals

0 11

1 17

2 8

3

Find
(a) the median number of goals

(b) the mean number of goals

(c) the range of the goals

The table shows the distance in Find

km to school for 50 students.

Distance Frequency
0<d<5 14
5<d<10 20
10<d <15 10
15<d <20 6

(@) an estimate of the mean
distance

(b) the modal class
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‘dnolb jepow ay} ale)S (0

"awWl} uesw
8y} JO} S]eWINSS UB N0 YoM
0} sanjeA [eAldjul-piw 8y asn (g

‘'sanjea
[eAlaiul-piw 8y} aeldwo) (e

z 0LSp>g
L SSp>¢
6 €Sp>0
_mawm__mw__\,_ fousnbai owﬁwﬁm_vo

*AlJeyo Joy payem usip|iyo swos saoue)sip ay) smoys ajge) Aousnbauiy padnolb ay |

‘dnoub jepow ay} a1e)S (0

"awi} ueaw
8y} Joj 8jewsa Ue N0 YoM
01 sanjeA [eAlsiul-piw 8yl asn (g

‘'sen|eA
[easayul-piw a8y} ayedwo) (e

14 0S5 >1> 0¥

L 0¥ >1>0¢

8 0€ >1>02

st € |0zS1>0l
an[eA

[eAJBIUI- I Kousnbai |(soss 1) swi |

"s}InsaJ 8y} smoys a|qe} Aouanbauy padnolb ay

"Yiealq J1ay) pjoy pinoo Asy) Buo| moy painsesiu UaIp|iyo swos

"yojew Jad sjeob jo abuel ay} Jno yopn (8 2 v
‘yojew Jad sjeob Jo Jjaquinu |epow ay} ajelrs (p 0 €
"yojew Jad sjeob Jo Jaquunu ueaw ay} JNo YIOAA (0 M w
¢[e10) Ul palods aiam sjeob Auew moH (q 9 0

jwea) ay) Aq pake|d alam sayojew Auew moH (e Aousnbaig S|eco

"sayojew aWos Ul Wes) [|eqioo) e AQ paloos s|eob Jo Jaquinu 8y} Smoys a|qe) 8y

"gn|o 8y} Je p|Iyo e jo abe |epow 8y a1)g (0 ol 8

0l L

"gn|o 8y} 1e pjIyo e Jo abe uesw ay} Jno MopA (g Ll 9
6 g

818y} aJe uaip[iyo Auew moH -Buoim s weyels
‘|e10] Ul UBIP|IYD ¢ 8Je alay) eyl sAes weyelo) (e

Aouanbal4 aby

"gn|o Jooyos-Jaye ue Buipuspe usip|iyo swos Jo sabe ay) smoys a|qe) ay |

9

€

Page 78



Fluency Practice
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Fluency Practice

$So|gel JadJie|/i9||ews Jo sodeluenpesip g sadejueape ayl aJe 1ey\
$91eundde aJow S| uesw YaIym

= Uea|n

*bauy

s|eyol

0T >s >3

8> s >9

9> s >y

>8>t

>5>0

juads

T

= Uea|\

(@]
O  «— | N

14
S

€

<t on = O

T

[4

*bauy

s|elol

0T> S >¢

G>S>0

juads

$5J01S9AUI MOYS 01 J3434d Auedwod ay3 pjnom 3|qel ydaiym
'saseyasnd swesd-u| spJodas Auedwod Sujwes ajiqow y

= uea|\

s|eol

9>s>¢

€E>3Ss>0

Jxw

Aduanbauy

F ‘quads
unowy

= Uea|\

s|eyoy

9>SsS>¢

r>s>¢

Jxuw

Aduanbauyg

F ‘quads
unowy

NIE

2]

$IUDJa)Ip saSesane ueaw ayjy aie Aym 1 MOH "Yoea WwoJy ueaw e 31e|ndjed
19 s3|qe3 Aouanbauy Juaiap omy ay3 219|dwod 01 e1ep SIyl asn
'9403S ddy aujjuo ue u| papJodaJ aJe s3jes

eleq ayl Sunejndiue

Page 87



Fluency Practice

S ‘s quads

©

¢juads Junowe uelpaw ay

68£99999S9SSvvvvecccco
88LLLLI9SSYVYYPEEE
§9959S9SSvvvvveECCcco
8888/./.95559959¢C¢C0
6666688LL.9VVvVCCCCT
68888885955SSTTT100

SI (%) 4934e| yonw MoH

é9sn noA pjnod sdnou3d jeym ‘sjoquuAs Ayijenbaul Suisn
‘uesaw e djewlsd 01 d|gel Aouanbauy e ojul elep ay3 dnouo

‘Aepanies e uo siawoisnd Aq Suipuads smoys weadelp jea| g wals syl

(S 1sa4e8U BY1 01 papunoy)

NN < 1N O~

€9

éueaw |enloe 3yl ueyl Joamoj| Jo Jaysiy g 01 ueaw palewiisa ayl 1adxa noA op
‘elep med ay) je Supjoo| Ag

(1) doys 412y1 U1 Juads JBUIOISNI Y2ED YINW MOY PAPIOIAI ZNVal ill Wyl

0 s >0¢

§>0¢

14
(013
[4

>

>
07 >s>01
0T >s>0

A4

iodpin

Aduanbaiy

S ‘s quads

'9|gel Aduanbaiy sy uisn ueaw ayj) alewis]

vvvecct | €

688L9S9SS9TT|¢
SSvveECCTT |1

666666 |0

‘(Jejjop 3s3J483U DY) 03 PapPUNO.)

‘ueIpaw 3IeXa 3y} pue apow a3y} pui4

QIS =

ST

LEN

o)

000
HDDD
000

Page 89



2 Expanding Triple Brackets
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Intelligent Practice

1)
2)
3)
)
5)
6)
7)
8)
9)

10)

(x+ D +2)(x +3)
x+1D)E+2)(x+4)
x+ 1) E+2)(x+5)
x+ 1)(x+2)(x +6)
x+6)(x+ 1)(x +2)
x+6)(x+ 1)(x—2)
x+6)(x+ 1)(x—3)
(x + 6)(x +3)(x — 3)
(x + 6)(x — 3)(x — 3)

x+6)x—4)x—-4)

11) (x+4)(x —4)?

12) (x+ 4)3

13) (x—4)3

14) (2x + 1)(x — 4)?

15) (2x+ 1)(x + 4)(x — 4)
16) (2x + 1)(x + 3)(x — 5)
17) (2x+ 1)(4x+3)(x—5)
18) (2x+ 1)(4x + 3)(6x—5)
19) (2x + 1)(4x + 3)(5 — 6x)

20) (2x+1)(3 —4x)(5 — 6x)

21) (2x+ 1)(3 — 4x)?
22) (2x + 1)(4x — 3)?
23) 2x(4x — 3)?

24) (4x —3)3

25) (3 —4x)3
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Fluency Practice

qpueepuy ‘gL -XZT + ,Xq+ X=(Z-X%X),(e+X) usal) :guonssny
‘qpueepuy ‘c-xg - ,X¢ - XZ=(q+x)(€-x)(T +Xe) usAly) :zuonsanp

'BPUY ‘SOT +XTL+ XGT + X = (£ +X)(e+X)(€+X) UaAI) :T uonsany

Alddy

(r-x)-c(e-%x0) (q) e+x)+(s+x)(1T+x)(2 +x¢) ()

Ajiduis pue puedxy :g uonsang

(9 +x)x (31) (x-€)(z+x) (0

¢(xe-9) (1 e(X-%) (W) ¢(€+x2) (8)

7 -x¥(5-% () € +3(T+%) (3) ¢(S-%) (p)
g(€-%) (0 g(5+x) () gz +x) (e)

Ajiduas pue puedxy  :z uonsanp

(0T -x)(Z +x€)(S +x€) (1) (s+xz)(e-xx (0

(Z+x)(-x(e+x5) () (O-¥(+xX)(z-x¢) (W) (T+x)(e+x)(T+xT) (3)
(-0 +x0-x () @F-¥E-¥@C-¥) () L+x)(-91-%) (p)
T+x)(-¥(e+x) ) (§+X)(2+¥)(z+x) (@ (T+x)(z+x)(€+X) (e)

Ajiduis pue puedxy :T uonsang

Page 94



Fluency Practice

(Z+xg) ©
(I—x2) ()

{I+%)  (®

:AJildwis pue puedx3

(Z2—X)(c+x7) ()
AT —x2)(z+x) (@)

AT+x)(z+x) (e)

:AJildwis pue puedx3

(T-x)(€-T+x7) G
C+0)a+x0)(T+%) @)
(T+0)(€-—)(C-%) (@)
T+0a@-0F+x) )
(€+0(@+0)T+x) (@

(Z+0a@+xx ()

:AJjdwiis pue puedx3

(E—x9—)(c+x2) O
(S+xg—x0)(1-x7) ()
(T—-x—,)(z—-xg) (P)
T-x=00-%) )
T+x+20@+x) (a)
(Z+x% + ,0)x (e

:AJjdwis pue puedx3
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Fluency Practice

¢(qy —v) (6)

(L + %) ()

(9 +15),(9z —p) ()

.(qZ +vg)(q — ) (P)

(x — £)(dg — x) (4 + x7) (3)
(®+2)(0+ q)(q + ) (a)

(Ae + x) (A7 + ) (L + x) (e)
:AJijdwis pue puedx3

(A7 + x€)Ax (p)

(v — q2)(q — p2)qT ()
(g —x)(» + x)xp (q)
(L7 + x)(£ + x)Ax (e)
:AJljldwis pue puedx3

(o€ +q2)(o — qz — ) (P)
(4 +x7 - )L —x5) ()
(9 —p)(9€ + q + v2) (9)

I+ £+ 0L +2) (®)
:AJijldwis pue puedx3

(92 + q¢) (3)

(45 + x)(L — x2) (P)
(q + 1) (g€ + vp) ()
(£ —x2)(de —x) (9)
(£ —x)(£ + x7) (e)
:Ajiidwis pue puedx3
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Fluency Practice

A1l Expand and simplify
x(x +2)(x + 3)

A2 Expand and simplify
(x+D(x+3)(x—4)

A3 Expand and simplify
(xr+3)x—4)(x—-2)

B1 Expand and simplify
(x+4)’

B2 Expand and simplify
(x+5)°(x +3)

B3 Expand and simplify
(x=3)x—1)°

C1 Expand and simplify
2x+ D(x+2)(x +3)

C2 Expand and simplify
GBx—D(x+3)(x—3)

C3 Expand and simplify
(2x —3)(4 —x)

D1 If

(x+ k)X (x+2)=x"+ 14x* + 60x + 72

Find the value of &.

D2 If
(x +p)(x + ) +5) =x + 8" —3x 90
Find the values of p and g.

D3 If
(ax + b)z(x +c)= 4x* + dx* — 55x — 100

Find the values of the integers a, b, ¢ and d.
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Purposeful Practice

Write a simplified expression

Which has the bigger volume?

for the volume of the

following cuboid.

- o= -

---------

e o Y N e

"
-
-
-

xu)17+x

|
L
|
|
|
|

.........

+
Xd’ I+ x
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Fluency Practice

(a) (b) (o) (d)
Expand 7(x — 3) Expand x(5 + 2x) Expand 5y(3y — 1) Expand —6(2x + 3)
(e) () (9) (h)
Expand x2(9 — 2x) Expand and simplify Expand and simplify Expand and simplify
5(x+3)+2(x—4) 4(2x—-3)—-2(x—1) 7—-3(M4x—-1)
(i) ¢)) (k) O]
Expand and simplify Expand and simplify Expand and simplify Expand and simplify
x+3)x+7) (x=5x+1) -8y -7) Gx+D(x—-4)
(m) (n) (o) (p)
Expand and simplify Expand and simplify Expand and simplify (Bx — 1D (x + a)?
(2x = 3y)(x — 2y) (x +3)° (2x +3)(x = D(x +5) = 3x3 — 19x2 + bx — 9
Find the values of a and b.
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Intelligent Practice

1)
2)
3)
4)
5)
6)
7)
8)
9)

10)

3(x + 4)
3(x — 4)

x(x — 4)
x+1)(x—4)
x-1E—4)
2(x — 1)(x — 4)
3(x — 1)(x — 4)
3(x — 1)(x + 4)

x(x—1D(x+4)

x(x—2)(x+4)

11)
12)
13)
14)
15)
16)
17)
18)
19)

20)

x+ 1)(x—2)(x + 4)
x—1)(x—2)(x+4)
(2x — 1)(x — 2)(x + 4)
4(2x — 1) (x — 2)
x(2x — 1)(x — 2)

2x — 1)(x — 2)

(2x + 1)(x — 2)

(2x + 1)(2x — 2)
(2x+1)(2x— 1)

(2x+ 1)(1 — 2x)

21) (2x+ 1)(1 — 2x?)
22) (2x+ 1)(1 — 2x)?
23) (2x+1)(2x —1)?
24) (2x—1)*

25) (2x—y)?
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3 Solving Quadratics
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Fluency Practice

3X0=a
10x0 =a
ax0=20

4xa =0

bx0 =a
(@a—2)x3=0
(0—2)xa=0
(a—2)xa=0
(a—3)xa=0
(a+3)xXa=0

(a+3)(a+1)=0

a’*+4a+3=0

a=

a=

a=

a=

a=

a=
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Fluency Practice

6=X0 9=x(Qq 7=x(v
Jt (L = x)(9 = x) jo anjea 5y) puiy
E=x0 9=x(Q p=x(e
J (9 = X)(p — x) jo anfea oy1 puiy
L=Xx(d 8 =X (q | =x (e
Jt (1 — X)L — X) Jo anjea ay) put
6=x( 01=x(Qq@ g¢=x(e
B (6 — X)(§ — X) Jo anjea oy puiyg
I=x( p=x(Q 9=x(e
J (T — X)($ — x) Jo anjea oy) puryg

<l

o =
P-)O)=L-X)(€E~-x) ¢e=xJ)0
c =
V@) =L-2(CE-x) L=xJ1(9q
m =
(D) =

L=8)g—-8)=0L—X)(-%) g=x] (e

gE=x0 L=x(@Qq g=x(e
JU (L= x)(g — x) Jo anjea 3y putj
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Fluency Practice

0=g Ppuvlo =y IqI Uy
0=8gxV¥ S

Aes ued oM [LIAUdT U

(0 2q I1SnW SI01OBJ ISAY] JO Y10q JO U0 JAYI Uyl ‘0
SI $J010B] OM] JO 19npoad Yl J1 1BY) MOYS ISIDIIXD SIY) JO SINSAI YL

[~-=Xx(0 [|-=x{q p-=x(s
(1 +x)(L + x) joanjea ayy pury ‘Ol

0=X0 ¢-=x(Qq ¢p-—=x( _
N (S + X)(p + X) Joanea Yy puij ‘6

L=Xx( - =X(q L— =X (e
N+ X)(L—Xx) Joaneady puiy °g

p=x0@ 9-=x(q o=x(e
JU(9 + X)(p — X) Jo anjea dy) pulf L

¢—=x(0 ¢=x(qQ 9=x(e
JU(S + X)(g — X) Jo anfea oY) puty 9

N I S R S b A - S e T s e A Y Py —

o= :
(0)(9—) = (¢ + xX)(T — X) p— =xJ1 (@ ,
91 = w
(8)(7) = (p+ x)(T —x) p=x]J1(q m
o= ”

¢

i

(9)(0) = (¢ + X)(7T — x) xJ1 (e

o
I

p— =x(d p=x1(q =X (e
I (p + X)(T — x) Jo anjea 2y} puty
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Fluency Practice

0=9@1—» ‘9C 0=4q(6-2 "12
0=9q(—v) ‘gz 0=q(c—») ‘02
0=¢q(1-0) Bz 0=@C—-9r 6L
0=1(01-9r € 0=(—-q9r gL
0=0b—-9r ‘Tz 0=>0-92 L1
:Jl ¢ pue v pu

£ - q v:m:o'c H-m - ...of_w,..,o._ |

0=¢€—9¢ Ppuefto (Q=0» gy

Bvarsie € amm . pom ae?

0= (£ —¢)p 31 g pue v puig

"~ R R T L T T

0=8g)v (q 9=y g (e puy o=gvr Jj1 91
E=rng@Q ol=gpy (e puyo=gyrJ °si
S=vnhg(q S=gny (® puyo=gvJl ‘vl
ol=¥ngi(q c=gny (e puy o=gr J1 ‘€l

[ 0=¥VXxt T §=Fxg 9
0=¥x0 °Lb U=Vxg g
IT=€x¥F ‘0L 0=0xF °p
0=0IxXV ‘6 0=tXxXV '€
8l =6xF 8 0=LXV °Z
0=01%x¥F L 0=9XF L

"ANJRA AUR JARY UBD p UY) () = () X F J1iey)
ON ‘¥ JO sangpA 1o anjea ay) ‘dqissod 1 ‘puy z| 01 | suonsanb uj
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Fluency Practice

What values of x satisfy the following equations?

1. x(x=-3)=0
2. x(x—=95 =
3. (x—3)x =
4. x(x+4) =
5. (x+S5x=0

6. x(x—6)=0
;I_: x(x—=10)=0
8. (x—7x=0
_9_. x(x+7 =0
]_(_); (x+9)x =0
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Fluency Practice

What values of x satisfy the following equations?

1.
12.
13.
14.
15.

2 & RN

(x—Dx-2)=10
(x=5x-9=0
(x-10)(x-7)=0
x=4)(x-7)=0
(x—6)(x—-1)=0

(x+D(x+8) =0
(x=px—q)=0
(x+a)x+b)=0
(x—=4)(x+1)=0
(x+9(x—8)=0

16.
12.

B3 [8[S]3 I8 |2 |3

(x—=8)(x+11)=0
x—-3)(x+5=0
(x+N(x—-2)=0
(x+2)(x+3)=0
X+49)x+9 =0

(x+6)(x+7) =0
(x+10)(x+11)=0
(x—a)(x—b) =0
(x+a)(x—5) =0
(x=c)x+d)=0
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Fluency Practice

Solve the following equations:

1.

-
=]

® P NP S 2PN

2x-5(x-1)=0
(x—49Bx-2)=0
(S5x-4)(4x—-3)=0
x(dx—-35)=10
x(10x-3)=0
Sx+2)(x—=7)=0
(6x+50Bx—-2)=0
Bx—-3)2x+5)=0
(7x=8)dx+15) =0
Ax+3)2x+3)=0

g-o-n-s-l-n-n-n-s-s
S9N NS > |9 N

Bx-7N(x-2)=0
Bx—-59592x-1)=0
x3x-1)=0
x(7x-3)=0
2x+3)(x-3)=0
dx+3)2x-5)=0
(10x+9)(5x—4) =0
Bx—-2)4x+9) =10
Ox=12)2x+7) =0
Sx+8)@x+3)=0
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Fluency Practice

0 = 81 + X6 + ,X
0 = SI +X9] + X
0 = €1 + Xp| + X
0 =01 + XL+ ¥
0=0+X,+ X

0=¢$7 —~ XG =~ n.p.
0 = O0C = X + N.ﬂ.

0 =2ZI +Xg] — ,x
0=l +xg~ x
0=8+x9~ x
0= I1+XZ[ — ,x
0=¢+x9— x

1]

D
~N

[
~N

™~
~N

=]
~N

=
~

-
(2]
L od

-
x
L od

~
-—

-
<
L d

-
o
—

I Nl ] o)

0

=81 +X|1 + x -gz

0=T1+x3+ X -y
0=¢1+x3+ ,x gz

0=L+x8+ x -22
0=CT+Xg+x 12

-suonenba ayy aajog
=8l —xL+.x gL
=0l =xT= X 93

0=T%U-x+.x g
0=8—27-x 3
O0=(-29+ .x *11

0
0
0

-suonenba ay) aajog
=Zl +Xx_ ~ X 'S
Ol +X,— x -
=9+ XC— X

-

- N ™

=L+Xg—.x °
=TH+XE=—x °

‘suonenbs oy aajog
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Fluency Practice

Solve the equations:
310 .\'z po— l - O

22. x*-9=0
23. x*—-16=0
34. X’ ~-81=0

35. x* — 169 =0

81818 |8 |8

' =4 =0
x2=25=0
x? =100 =0
X' =144 = 0
x: =36 =
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Fluency Practice

Solve the equations:

1. X*-2x=0

2. X*~=10x=0
3. xX*+8=0
4. 2x* -x=0
5. 4x* - 5x =0
M. 2% 43¢ =
12. 8 4+5x =0
8 X -y m

@ | N |

-

-
ot

812 13 |3 |

¥ —=S5x=0
4+ 3x=0
C4+x=0
32 = Sx =0
§x2 —Tx =0
6x* + 7x = 0
12x2 4+ 7x = 0
X 44y =

7x? = 2x = ()
14x? 4+ 3x = 0
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Fluency Practice

Solve the equations:

1.

1.
12.
13.
14.
15.

o s w N

X =2x4+1=0
X =10x+25=0
x? —20x+ 100 = 0
X 4+8x+16=0
x*4+6x+9=0

x4+ 18x+81 =0
- 14x+49 =0
X2 -2x+121=0
X4+ 12x4+36=0
X2=—x+4=0

@ |® N |

o

—
od

-
>

-

- L

X —-6x+9=0
x*—8x+16=0
x> —18x+81 =0
X 4+2x+1=0
x* 4+ 20x+ 100 = 0

¥4+ 10x+25=0
xX—=12x+36=0
x? — 40x 4+ 400 = 0
x2—16x+64 =0
X+3x+5=0
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Fluency Practice

Solve the equations:

1.

o s w N

.
12.
13.
14.
15.

2x* = 5x+2=0
22 = 1lx+12=0
2¢ = 13x+20=0
W+ 5x+2=0
2x* +9x =35 =0

—
13 1@ 1IN 1o

bx) —x—-2=0

15> + 14x -8 = 0
12x* - 7x+1 =0
6x> —13x~5=0
20 4+ 19x+3 =0

g - e - |-
@ |0 IV
. . - - .

= 1lx+6=0
X =Tx+2=0
2 4+ 5x - 12=0
X4+ 1llx+6=0
Sx* 4+27x+10=0

8x* — I8x +9 =0
12x* —20x =25 = 0
4x* +8x+3 =0
12x* + 17x +6 = 0
10x? —29x —21 =0
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Fluency Practice

Solve the equations:
21. 16x*-25=0
22. 100x* —-81 =0
28. 4x*-25=0
24. 9x* - 16 =0
25. 25x* - 144 =0

8188 |% |2

Ox!—4=0

8Ix* —-25=0
25x2 -4 =10
36x2 —25 =0
4x* - 81 =0
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Fluency Practice

X — X8

X — XTI

I Il
vy v
~ —_—

X = X6 = 01

X — X8 =1l
p— X = Xt
| +X = X9

8§ — X9 = X
Ol +Xg = X
6= XT| — ,X¢
£ = X¢ + X7
\. = .4.0 S ﬂ.ﬁ.
9= X=X

| ]l &l 8

N

. - -
| 21 2 8
-l =l -

)
—

wl Sl N| o)

X — X0l = 1T "0
X—X9 =8 "G
X—Xg =L "8

X = XL =01 "L}

€ +XE1 = X01 2L
SE—XTL = X b
VT +XT = X 0L
§+XT =X ‘6

:suonenba ay) 208

ERMTes 9
9€ = X6+ x °g
Ol =X9— X °2
Ot = X=X °y

‘suonenba ay) aajog
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Fluency Practice

Solve the equations:

25. 8x*—4x =0

26. 2x* - 10x+12=0
27. 3x*-24x+36=0
28. 12x* +20x+8=0
29. 8x* 4+ 20x = 12

x* =-9x =0

S5x = 15x+10=10
6x* + 18x+12=0
15x2 = 35x+ 10=0
30x* = 39x +9

£ 8|8 |2 |8
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Fluency Practice

Solve the equations:

1.

2
3.
4

9.
10.
1.
12.

17.
18.
19.
20.

xX—x—-20=0
x2=4x-4
I ~1=0
X +7x =0

2x2 +3x—14=0
2x* + 12x+ 18 =0
x2 =17-—6x

4 = 25x2

5x = 3x* -2

44 1llx+6x*=0
Tx = 4x?

14x — 2 = 24x°

I® N |® |

— — — -—
1> |= |5 |&

=8 |8 |2

X4+ 13x+12=0

1 —-16x* =0
x2=6x=0
x2=2x+35
4x? = 25

X 4+1lx+18=0
2 — x = 6x°

Sx -2x2=0

6x* + 13x-5=0
5x + 2 = 3x?
348x+4x* =0
3-12¢ =0
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Fluency Practice

Solve the equations:

28. x(x+1)=12

28. x(x—-1)=x+3
27. 3x(2x+1)=4x+ 1
28. Sx(x—-1)=4x*-4

x(x—95 =24
xX(x+3)=53x-7)
Ix(x+3)=5x+4
2x(2x = 1) = x>+ 3x +2

Solve the equations:

33. (x+2)(x+3) =56

34. (x+9(x—6)= 34
36. (x—2)(x+6) =33
36. (x+3)(x—8)+10=0

(x—5x+2)=18
(x+8)x—-—2)=139
x+D(x+8)+12=0
(x=Dx+1004+30=0

18128 |8 |3

Page 125




Fluency Practice

Q | Solve the quadratic equation: Answers Q | Solve the quadratic equation: Answers
1 X2 +7x+6=0 13 x2+x=0
2 2x>+7x+6=0 14 5x2+x=0
3 x2—-5x+6=0 15 x2—=5x=0
4 3x2—-11x+6=0 16 7x2—-5x=0
5 x2—-5x—6=0 17 x2—x=0
6 2x2—11x—6=0 18 3x2—x=0
7 x*+5x—6=0 19 x2+8x=0
8 3x2+17x—6=0 20 2x2+8x=0
9 x2—x-2=0 21 x2—6x=0
10 3x2—x—-2=0 22 12x%2—6x=0
11 x2+x—-12=0 23 x2—-64=0
12 2x>+x—15=0 24 4x2 — 64 =0
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Fluency Practice

Q | Solve the quadratic equation: Answers Q | Solve the quadratic equation: Answers
1 x2+5x+6=0 13 2x2+7x+6=0
2 x2+5x+5=0 14 2x2+7x+4=0
3 x>+5x+4=0 15 2x2+7x+5=0
4 x2+5x+3=0 16 2x2+7x+8=0
5 x2—-5x—6=0 17 2x2 —11x—-6=0
6 x2—-5x—-5=0 18 2x2—-11x—-5=0
7 x>—=3x—-4=0 19 3x2+17x—6=0
8 x2—-3x-2=0 20 3x2+17x—6=0
9 x>?—6x+9=0 21 —3x2—x+2=0
10 x> —6x+7=0 22 —3x>—x+3=0
11 x> —6x+8=0 23 —3x2—x+4=0
12 x2—6x+10=0 24 —3x2—x+5=0
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Intelligent Practice

7)

8)

9)

A
x+2)(x—3)=0

(x=3)(x+2)=0
(x+3)(x—2)=0
(x=3)(x—2)=0
(x—3)(2x—2) =0
(2x—3)(x—2)=0
(2x—3)2x—2)=0
(Bx—2)2x—2)=0

Bx+2)(2x—-2)=0

2

% (1x+2)(2x—2) =0

B

x2—x—6=0
x2+x—6=0
(x+1D(x—-—6)=0
x2+x—-20=0
x2—x—20=0
(x—1D(x—-20)=0
2x—1)(2x—-20)=0
x2—5x+6=0
x2—7x+6=0

X2 +7x4+6=0

10)

C
2x2 —-8x+6=0

2x2—7x+6=0
4x2 —10x+6=0
2x2—5x+3=0
x2—10x+7=0
6x>—10x+4 =0
3x2—=5x+2=0
x2—3x—4=0

6x°2—2x—4=0

12x% —36x —48 =0
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Fluency Practice

v=@C-00+x) O
L=x—,x (9
XL—,Xx=%% (P)
X9=6+,x ()

X¢T = ,x+0¢  (9)
XZ+¥z=.x (°)

‘suonenba oieldpenb asayy aAj0S

0=9T—X9—,x (3
0=8—xZ—,x (P)
0=9—-x+,x (9
0=9—x5+,x (9
0=%—xc+,x (o)

‘suollenba oieldpenb asayy aAj0S

0=8T+XIT—,x (3
0=8T+X6—,x (P)
0=8+%6—,X (9
0=8+%9—,x (0
0=9+X.L—,x (e)

‘suonenba dijedpenb asay) aA|0S

0=TZ+X0T+,x (3
0=9T+X0T+,x (P)
0=9+xL+,x ()
0=9+x5+,x ()
0=%v+x5+,x (o)

‘suonenba oieldpenb asayy aAj0s

0=00-9F+x) (P
0=0+0F+x) ©)
0=0+0F—x) (a)
0=0-0F—-x) (@

‘suonenba oielapenb asayy aAj0S
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Fluency Practice

X0Z = 9G + XSG + X
XE + X7 = X7+ ST
X0Z — 0T = XET + XL
X—¢=,X7
XET = ;X + 0€
XT+¥7 = ;%

(1)
()
(P)
(0)
(9)
(e)

‘suonenba Jiyeapenb asayy aA|0S

0=9%— XS
0 =1¢CE€— X¢
0="VVl — X
0=9C— X

0 =X/ — X7
0=X¥1 + XC
0=XL+ ,X

O”.X.m|N.X.

(P)
(9)
(@)
(e)

‘suoljenba onjeldpenb asayl aA|0S

(P)
(9)
(a)
(e)

‘suonenba oiyeapenb asayj aA|0S

=€+ XG + ,XC
=9 —XE— X¢
ST — X + ,X¢
= C t+ XL — X¢E

0
0
0
0

0=¢€—X9+ ,X¢
0=8+XIT + ,X¢C

(4)
(®)
(P)
@)
(q)
(e)

‘suonenba Jiyeapenb asayj aA|0S

Page 134



Purposeful Practice

01T +x

A
v

un ¢

A
v

"X pulj 03 11 @A|0S
pue uonenba
dniyeldpenb e

w0y M:\S G sl
adeys punodwod
a3 Jo eale a3
1eys usAIo (q)

"X pul) 0] 11 @A|OS
pue uolyenba
diedpenb

e wJoy ‘', wd G9

s| g|buejdal ayy Jo eale ayj Jeyl uaalo (e)

T+xs=(E—-x)(z+%x) ()

9+ (Z+x)s=(1—x)x
X7+ X ={F +x)¢

(P)
)

IT+x)x=x+g6z (q)

vI=(5—-xx (e
:uonesiioyoe) Aq aA|0S

X9—pE=,x—x5+¢% (d)
XET + X =0+ .x2  (P)
XQTL —Xx=xy— L (9
XZ—G=Xg+,x+711 ()
QT +XZ = X% + X (e)
:uolesiioyoe) Aq aA|0S

zX

— 277 = X6 (3)

8—x9=,x (p)
0Z—x=x (9)
Xy —,x=21 (q)
S=xy+,x (o)

:uoneslioloe) Aq aAj0S
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Fluency Practice

12=( +u)(l —ug)+ (L —ug)(L —u)z (01
02 = (G —ug)(L —u)z + (L —ug)ue (6

6L =1 — (1 —uzg)y +uz) (8

gL =(g+u)L +u)+ (L +uu (2

Ll =1 +(Zg—uug + (g + u)ug (9

9L =(z+uuz +(z—uu (g

GL =(L—ug)(L —ug) (v

pL=(2+U)L +u)+u (¢

€l =zL+Uu)+2u (T

2l =2+U+(z+uu (I

suonenba onelpenb asay) aA|0S
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Fluency Practice

Write the solution to each equation:

3 _
=8 x(@dx + D(2x — 6) = 0

2= 16 54x+1)2x—-6)=0

® © O

x=5x+4)=0 S5x(4x+1)2x—-6)=0

x(x =5 +4)=0 (x—2)Y%=0

3(x —5)(x +4) =0 3(x—2)2=0

® ® 6

3x(x =5 +4)=0 3(4x = 5)(x =2 =0

4x + 1DQ2x—-6)=0 3x%(4x = 5)(x—=2)>=0

O @ © 6 6 o O
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Purposeful Practice

)l JAj0s pue X Ul uonenbd v
ayy Jp 103unok s1edk § St U

-a3e s,uuy puy ol
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=
o
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xcm

(x+2)cm

(3x+1)cm

A square of side xcm is removed from a rectangular piece of cardboard
measuring (3x + 1)cm by (x + 2)cm. If the area of card remaining is 62 cm?
form an equation in x and solve it to find the dimensions of the original

card.

N is the midpoint of the base BC of a
triangle ABC. If AB = AC, AN = xcm,
BC =(2x+14)cm and AC = (x+8)cm
form an equation in x and solve it. Hence

find the length of the base and height of
the triangle ABC.

B

(x+8)cm

X cm

N C

—(2x+ 14)cm——>
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Purposeful Practice

Solving Quadratic Equations Problems

(a)

(c)

X cm

Area = 24 cm?

wo (7 — X)

(i) Show that x? —2x — 24 =0

(ii) Hence find the length and width of the
rectangle.

(b)
Area = 24 cm? /R
+
\o}
)
3
(x+3)cem >

(i) Show that x% + 4x — 45 =0

(ii) Hence find the width and height of the
triangle.

g

Volume = 60 m3

w (T —x)

(x+6)m

(i) Show that x2 + 5x — 36 = 0

(ii) Hence find the dimensions of the
cuboid.

(d)

(e)

(f)

Find the value of x and hence the

dimensions of the trapezium. Show clear
algebraic working.

X cm

Area = 36 cm?

wo (g —x)

(x+4)cm

Find the value of X and hence the
dimensions of the compound shape. Show
clear algebraic working.

xcm

(x+1cm

Area = 96 cm? I

<

wo g

v

2x cm

Find the value of x and hence the
dimensions of the cuboid. Show clear
algebraic working.

._1 [N
(x )Tf‘l/ I:

Total Surface
Area = 174 m?

< >

x+8m

N/
3
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Purposeful Practice

Solving Harder Quadratic Equations in Context

(a)

(b)

The shape shown has an area of 13 cm?. x
All lengths on the diagram are in cm. 1

(i) Show that 5x? + 3x — 14 =0

4x —1

(ii) Hence, find the value of x and the dimensions of the shape.

I+x

The cylinder shown has a total surface area
of 78w cm?. All lengths on the diagram are
in centimetres.

(i) Show that 4x?> —x —39 =10

3x — 1

(ii) Hence, find the value of x and the height of the cylinder.

(c)

(d)

The trapezium shown has an area of
30 cm?. All lengths on the diagram are in
centimetres.

(i) Show that 6x2 + 5x — 34 =0

(ii) Hence, find the value of x and the dimensions of the
trapezium.

A right-angled triangle has sides of
lengths (x + 1) cm, (3x — 2) cm and
(4x — 3) cm as shown.

(i) Show that 3x2 —7x +2 =0

x+1

3x—2

(ii) Hence find the value of x and the length of the hypotenuse.
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-

Forming & Solving Quadratic Equations

X
>

Area =
64 cm?

Form an equation in terms of x.
Solve to find possible values of x.

A rectangle has a width of x.
The rectangle’s length is twice its width.
The area of the rectangle is 98 cm2.
Form & solve an equation to find x.

2x
—

x Area =
98 cm?

Can we have a rectangle with
negative side lengths?

A 432 m? field has a length triple its width.
Form then solve an equation to find x
& calculate the length of the field.

The length of this rectangle is
2 cm longer than its width.
We can form & solve an equation to find x.

x+2 x(x+2)=35

x| Area= x2+2x =35
35 cm?

x2+2x—-35=0

Factorise the expression into two brackets to

find 2 possible values for x.

Which value of x makes sense in real-life?

Form & solve equations to
find the dimensions of these rectangles.

Which value for x would we use in real life?

x+6
Area =
27 cm?

x+4

x Area =

60 cm?

A square is extended by 5 metres on one side and )
4 metres on another to make a rectangle with
an area of 56 m2.

x+5

x |:> X+ 4 Area =
56 m?

(x+4)(x+5)=56

Expand this, then create
an equation you can factorise & solve.

If we think about the original square,
which value for x makes sense?

Find the values of x for these rectangles.
Which value makes sense in real-life?

x+4
x+1| Area= x+3
54 m?
Area =
X+2 10m
x+ 10
x+2 Area =
128 m?
x+5
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Purposeful Practice

work out the lengths of the sides of
the right angled triangle if they are:

(1) n+2,n+4andn+6 \

(2) x+4,5x—6 and5x -4

(3) n+2,3n+3and5n -2
(4) x+2,5x—1 and4x +5
re-do questions (1) and (2) using the

difference of two squares (D.O.T.S)
a?—b?=(a+b)(a->b)

Page 154




Purposeful Practice

(1) three squares
surround a right
angled triangle

X

(3) three squares

X+2

surround a right
angled triangle

X+5

what is x?
X+2
X+9
X+5
X+9
the area is
120
work out what x is

the large square
has an area of 34

2
@) 2x -1

X+3

the shaded area

is 39

what is x?

4)
4x -2
2x+5
X+3
2x

the shaded area
is 206
what is x?
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Fluency Practice

0=520-,2 (3)

0=1-Mm (9)

0=(6+w)(e-w) (9)

0=0%Z + 4z + A (%)
0=88-38T - (n)
0=95 +XST - ;x (1)
0=,z -w9 - w (o)
0=2Z+X£Z + X (1
0=95-X-,x (1)
0=2T+wz-,w (j)

0=0T+4L+,£(9)

0=(6-x(c+x) (1)
0=(6+>D(oT-3) (3)

0=(9+uw)(r+w) (9)

0=%9 - X (3) 0=%%1 -1 (p)
0=00T - A (q) 0=6-.X (¥)

mo[aq suonenba s Jo yoea aA[0S i uonsand

0=(z-x(z+x (9 0=(5+48)(s-4) (e)

mo[aq suonenba sy Jo yoea aa[0S  :g uonsand

0=T21 +42Z + £ (2) 0=%9-821 - ,8 ()
0=T1G-XPT +,X (M) 0=2L+X%8E - X (a)
0=96+42Z + £ (3) 0=9G-w- w (s)
0=8% +4yT - £ (b) 0=8T +XIT - ,x (d)
0=2T-X+.x (u) 0=22+A£eT - £ (w)
0=8T+X6+,x (3) 0=vZ+A0T + A (1)
0=5S% -4y - £ (u) 0=5Z+40T - £ (38)
0=8-XZ-.x (39) 0=%-4g+ A (p)
0=2T+X.+,x (q) 0=8+X9+ X (&)

Mmo[aq suonenba ay3 Jo Yoead 9A[0S  :Z Uonsany

0=(z-48B-4 (v 0= (11T +Mm)(5+m) (3)
0=(c-3(+3 (B 0=(z+x)(c-x%) (p)
0=>(6-8F-4 (9 0=(-x(1-%) (¢)

mofaq suonenba ayj Jo yoea aA[0S T uonsand
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g+X

2+X

-adeys a3 jo Jarowniad ay3 puly
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mo[aq suonenba ay3 Jo yoea aA[0S 9 UONSaNY

GOT + X+ ,X0T = S0T - XIT () 8+XG - X-=T1-X+ Xz~ (3)

7+XZ=8-X-,X (9) £, -¢€=G1+49 + £ (p)
£=0T+48+,4£ (q) I-=XZ+ X (e)

mo[aq suonenba ay3 Jo Yoea aA[0§ G uUonsanY
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Purposeful Practice

Question 6:

Question 7:

Question 8:

x+15

The surface area of this cuboid is 3600cm?

(a) Show x*+10x-600=0

(b) Find x

(c) Find the volume of the cuboid.

(256—8 )ac—l() — 8

Find the possible values of x

There are x apples in a crate.
4 of the apples are bad.

Joanne chooses two apples from the crate, without replacement.
The probability she selects two bad applesis /11

(a) Prove x*-x-132=0
(b) Find x, the number of apples in the crate.
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Fluency Practice

0=69T - X¥9 (4) 0=006- X (3) 0=6%-,%X00T (J) 0=96T - ;X6 (3)
0=T1-,x9¢ (p) 0=52-,x91 (9 0=T12T - (q) 0=6- %% ()

Mmo[aq suonenbs ay3 Jo yoes aA[0S  :f uonsany

0=6+X0€ - ,X9T (0) 0=L-XIT-,X9 (u) 0=G-XET +,x9 (w)
0=0T-XEZ+X¥T () 0=2T +XSZ+,XZT () 0=5€-x¥ - xp ([)
0=8-%9-,%6 (1) 0=8T +XTE+ X9 (U) 0=T+XIT - X0T (3)
0=€-X0T-,x8 (J) 0=6-X9T - Xt () 0=S5+XIE+ X9 (p)
0=9+XIT - x¥ (9) 0=L-XZT+x¥ (q) 0=¢€+X8+ X} ()

molaq suonenba ayy jo yoea aA[0S € uonsand

0=8%-X0T - ,xg (1) 0=0€+X1€ - x5 (b) 0=8€-XST + ,xz (d)
0=9T +X2Z - X, (0) 0=GT +XgT - Xz (u) 0=%-x+,x¢g (w)
0=€+x9T - x5 (1) 0=2-X-xg (1) 0=9+xe7+ X, ()
0=9-x-,xz (1) 0=%-X.L+XxZ (u) 0=T+x¥+,x¢g (3)
0=C+X.+Xx¢g () 0=2T+XEZ+ XS (9) 0=9€+XLT +,xZ (P)
0=2C+XL+X5 () 0=5+X.+,xz (q) 0=27+XG+,XZ ()

Mmo[aq suonenbs ay3 Jo yoea aA[0S iz uonsany

0=MW-x£)(9+xg) (1) 0=(11-M)(5-mg) (W) 0=(1+42)(¥ +4L) (3)
0=(2+xg)(¢-%x2) (3) 0=(-ug)le+u) (3 0 = (z + w)(y - ws) (p)
0=(5-42)(¢+42) () 0=(+x(¢-x%) (@ 0=(z-481-42) (¥)

moraq suonenba ayy Jo yoea aA[0S T uonsand
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Purposeful Practice

G +X¢

6+X
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0=9+—+< ()
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(T+x)ge=7+%x+,x¢ (J)

X =€-X97 +,X0T (9)

0=%X0Z - %91 (1)

0=XST + X% (p)

"S3I19W X JO YIPIM B SeY p[oy Jendueldaly ] uonsand

Alddy
o=t1-=-<
S €
T (@ c-x=1"1C (g
I [ —XC €

Mmo[aq suonenbs ay3 Jo Yoea 9A[0S i/ UonsaNY

(T+x)g=(z+x)(c+x¥) (8)
AV +£s - €1 =%+ ,£9 (3) C+XZ7+,X =8+X6+,X¢ (P)
G+w=g+w9+,wz (q) 7=9+X6- XS (&)

Mmo[aq suonenbs ay3 Jo Yoea aA[0S  :9 uonsany

0=,X2-X%ST (3) 0=,X£+%9 (J) 0=X-,X5 (9)
0=x+,x¢ (9) 0=%6-,%Z (qQ) 0 =XG + ,X7 (&)

mopaq suonenba ay3 jo yoes aA[0S  :G uonsany)
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Purposeful Practice

3x -1
Question 4: The surface area of this cuboid is 92cm?
Calculate the volume of the cuboid. .
x-1
Question 5:  Shown is a right angled triangle.
4x - 3
(a) Show that 11x*>—42x —8 =0 x+1
(b) Find the value of x =
2x +4

Question 6: The numbers 2, 3x and (x + 16) are the first three terms of a geometric
sequence.

(a) Find the possible values of x
(b) Find the possible values of the 4th term of the geometric sequence.
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Fluency Practice

Solve these equations

1.Vx =9 2.Jx+5=9

4./x —-1=9 5+Jx—1=09
7.V2x = 8 8.2Vx+2=8

10.V2x + 2 =8

3.vx+5=9
6.2/x =8
9.2vx+2 =28
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Intelligent Practice

Work out the value of b2 — 4ac when:

1) a=3,b=7c=2

2) a=3,b=-7,c=2

3) a=6b=—-14,c =14
4) a=6>b=—-14,c = —4
5) a=—-4b=-14,c=6
6) a=-4b=-14,c=—-6
7) a=—-4b=-5c¢=-6
8) a=—-4b=-5c=-1
9) a=—-6b=-5c=-1
10) a=1,b=-5c=6
11) a=1,b=-6,c=

12) a=1,b=-6,c=

13) a=1,b=0,c=9

14) a=1,b=-6,c=0
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Fluency Practice

Use the formula to solve the following quadratic equations.

9. x2+6x—-6=0

1. x*+6x+3=0 5. x*+4x-3=0 = 4
) — 10. x2+9%x—-1=
2. x2+7x+4=0 6. xXX+%x+12= — ]
. 2 -3
3. x2+5x+5=0 7. x2+8x+13=0 13 e
. X _O 12. x2+4x__7=0
4. x2+7x-2=0 8. x?+10x—15= —
13. X-4x+2=0  17. ¥-5x-5=0  21. x2-9%-2=0
14. x2-7x+3=0 18. xX2-5x+2=0 22. x*—-4x-9=0
15. XX-6x+6=0 19. X*-3x+1=0 23. X>+7x-2=0

16. x’—-4x-3=0 20. x2=-7x-3=0 24. X2 +8x+5=0
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Fluency Practice

25.
26.

30.
31.

2x24+Tx+2=0
22+ 7x+4=0

5x2+9x+2=10
2x2—=Tx+4=0
4x2-Tx+1=0

27. 3x2+7x+3=0
28. 4x?*+7x+1=0

32. 5x*-9x+2=0
33. 3x2+5x—-3=0

34. 3x2+9%x—-1=0
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Fluency Practice

Question 1:  Solve the following equations using the quadratic formula.
Give your answers to 1 decimal place.

(a) x*+5x+1=0 (b) 2x*+7x+2=0 () 4x*+8x+3=0
(d) x*+2x-4=0 (e) 3x*+4x-5=0 (f) 2x*+5x-10=0
(g) x*-4x+2=0 (h) 7x*-6x+1=0 (i) 3x*-10x+4=0
() x*-x-11=0 (k) x*-6x-20=0 D) 2x*-x-9=0

(m) 9x*-12x+2=0 (n) 4x*+4x+1=0 (0) 8x*-8x-9=0
(p) 2x*+3x-100=0 (q) 3x*-23x-67=0 (r) 2x*+16x+1=0
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Fluency Practice

wad

= 8x+ 11

N

4x? = 8x+3

(N

S5x2=x+3

4x?+2 = Tx

= |2x +2

2x2 = 3x+1

0 N O O &

4x? = 5—-3x
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Fluency Practice

(c) 3x*= 10-2x

Question 2: Solve the following equations using the quadratic formula.
Give your answers to 2 decimal places.

(a) x%+7x=20 (b) 2x*=9x+40

(d) x*-8=x (e) 7x=13-%?

(f) 4x*-9=2x"+4x
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Fluency Practice

In this exercise try the method of factorising first. If factors cannot be

found use the formula.

1. 2xX2+3x-2=0

2. x’+6x+2=0
3. x2+7x+2=0
4. 2x?+3x-3=0
5. 3x2-8+2=0

11. 7x2+8x-2=0
12. 5x2-3x-1=0
13. x?=7x-2

14. 11X+ 122x+3 =0

15. 20x’=3-1lx

Ix2-8x-3=0
2x?=3x=3=0
8x’+ 10x=3 =10

6x2+7x—=2=0

j© % [N |

-
e

4x?-3x—2=0

Ix2—=14x+15=0

-
&

-t
~

Sx2+8x+2=10

2x2 = Tx+3

-
Loy

-
W

2x249x =35

N
g

6x? = Sx +2
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Fluency Practice

0=T+Xy — X}
uolzenba auy3
03 suon|os ayj 1noge |epads si jeym (2)
‘sooe|d
[eWID9p Z 03 1034402 SI9MSUR JNOA DAID
X
L=—+X
€
uonenba ayy anjos  (q)
cuonenba onedpenb syl si ieym
.z
LEMTFE
diedpenb e 03 siamsue ay]  (e)

= X aJe uonenba

0=2C+XZT + XL (P)
0=9—XE+,x (9
7 =X+ ,x, (9
0=%+%6— X} (e)

*WJ0J pANS Ul SIomsue JnoA
buiaea| ‘suonenba oieapenb asayl aA|0S

X§—¢=,xz (P)
E+XIT=,x5 (9
Z=XL+,x ()
9+ x5 =,xz7 (o)

'saoe|d |ewIDap g 01 Siamsue JnoA
Bbuialb ‘suoinenba oijeapenb asayl aA|0S

0=2—-X6+xv ()
0=9—x+,xy (3
0=9—xL—,xz (P)
0=T1+x5+,xz ()
0=T+x5—,x (q)
0=T+xG+,x (o)

'saoe|d [ewIDap Z 03 SIamsue JnoA
Bbuialb ‘suoizenba oijeapenb asay) aA|0S
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Purposeful Practice

3 Amiris trying to solve the equation 2x? — 7x — 5 = 0, his working is shown below.

Identify the mistakes that Amir has made and write the correct solution in the right-hand box.

Amir’s Working

Amir’'s Mistakes — There are a few!!

Correct Working

2X*-7x-5=0
a=2, b=-7, ¢=5

-7+ /72—4(2)(5)

= 2
_-7+/9

2
-7%3

=2

x=-5 and x=-2
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Fluency Practice

solving quadratic equations

apply the quadrgtic formula to axl+bx+c=0
obtain two solutions:
_—-b % /b2 —4ac
(1) 6x2-5kx+k?=0 X = 23

(2) 2x?2+tx—-12=0

(3) 6x2+mx-m?=0

(4) 6x2+ 1Mwx—-2w?=0

(5) abx?+(a?+b?)x+ab=0

(6) px*+(p°-9g9)x—-qg*=0

based on CBSE (India) class 10 problems
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Purposeful Practice

The following questions may lead to quadratic equations that do not
factorise. Always check whether a quadratic equation will factorise before
using the formula. If an answer is not exact give it correct to 3 s.f.

1.
2.

The paralle :
distance between the parallel si
is 42 cm? find its dimensions.

A rectangular block is 2cm wide
wid

Sally is x years old. Her mother’s age is (x2-—

6 years older than
form an equation 1n

The sum of two numbers is 10 and the sum of their squares is 80. Find them.

The sum of two numbers is 9 and the difference between their squares is 60.
Find them.

Find a number such that the sum of the number and its reciprocal is 20. In
this case give the answers correct to 2 decimal places.

One side of a rectangle is 3cm longer than another. Find the sides if the
area of the rectangle is 20 cm’.

Find the length of the hypotenuse of a right-angled triangle whose sides are
xcm, (x+ 1)cm and (x+3)cm.

i - long. If the
i trapezium are (x —2)cm and (x+4)cm :
ooy i des is xcm and the area of the trapezium

r than it is high and twice as long as it is
e. If its total surface area is 190 cm? find its dimensions.

4) years and her father is

han her mother. If the combined age of all three is 76 years
¥ and solve it. How old is her father?

Page 181




Purposeful Practice
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Alddy
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XZ - 0T =.x¢ (0) 0 +X6 =%z (d) 0Z=XL+ X (e)
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Purposeful Practice

¥ + X2 G+X 2+X

€ + X2 2-X
I +XG I +X2 G-X2

©) (@

"X 10} sanfea aqissod ay3 puyj ‘Yyoea 10,
'sa[dueLr} pajdue 3y3LI 9a.1Y) 318 Mooy

‘8u1A]os SI yeuuey uonenbs ay3 10j J pue g ‘e Jo SaNeA dY3 pul]
[
62/ +€

"o Supjiom 1oy ur 3utod SIy3 03 308 sey ays
0 =2 + Xq + ,Xe WIoj 8y} ul uonenbas dneipenb e Suiajos st yeuuey

=X

‘urajos s1 sauwre[ uonenbs ay3 10§ 2 pue q ‘e JO SaNeA dY3 PUl]

14
eir+9-

‘o Suppiom siy ut jutod s1y3y 03 303 sey o
0 =9 + Xq + ,Xe uL10§ 8y} ur uonenba d>neapenb e SuiA[os s1 sewe|

=X

‘PIPY 3Y3 JO Y35UB] PUB YIPIM dY3 UL
U009 S P[oY Y3 Jo eate ay,
T +XZ Y33US] pue X yIpIm sey pey v

(e)

1/ uonsangd

19 uonsang

:G uonsand

iy uonsand

Page 183



Purposeful Practice

T+%6

L+ X
x T+ X% xg
€+ XT
¥

‘8

¥+ x¢

€+x L—XC
01 +xT
[ecT = 61 X £ uH] ¢
T+x2
1+ x¢
N\R
‘L
g+x et
orT+x L+Xx
T
L+xT
‘9
1—x¢
T+x
x¢
c+x
T+xT G+x

'S T

‘pasiio)oey aq ued sonerpenb ayy Jo [y "uonsanb yoes 105 x jo (s)anyea ayy purg
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Purposeful Practice

A B c D E 42 F

, «—>
2x
- - x x
P e B»r=,,
! x+5
' -_nr
= 2 3x - 2 Area =18 cm?
Area=80cm Area = 60 cm? Area = 90 cm? Area=15cm
Area =33 cm?
Forming & Solving
Quadratic Equations
e
aiell
G _ H | J 2x+4
x—4 x+4 x+5
> - - 5 —
Ix_z x+2
«—>
x x+1 ' x+6
Area = 18 cm? 1 1
Area = 54 cm? } Area = 65 cm?

Area = 32 cm?
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Purposeful Practice

Find to two decimal places

. Diagrams not even close to being drawn to scale.

’.‘ Yy LRI 1\
- o0
) o
" Radius = x
The surfage The surface
area of this '
. area of this
shape is h : 10
5 | 242 cm?2. P
What is x? ez cm’
What is x?
X
x v

The surface area of
this shape is 100
cm?. What is x?
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Fluency Practice

Solve each of the following quadratic equations using an appropriate method. For non-integer solutions, give answers to 3sf.

x2—-9x+14=0

2x>+3x+1=0

x24+2x—-8=0

2x>+6x+1=0

x24+10x+21=0

x2—x—-6=0

x2—-9x=0

x2—-7x+2=0

X +2x+1=0

x2—-11x—-60=0

2x%2—9x =0

562 —2x—-80=0

5x2—-80=0

5x24+42x —80 =0

Find a quadratic equation that satisfies each of the following conditions. Can you generalise?

There are two integer
solutions, one positive
and one negative.

There are two solutions,
but the equation cannot
be solved by factorising.

There are two solutions

and one of them is zero.

There are two fractional
solutions, where one is
twice the other.

The equation cannot be
solved by any method (I
know so far...)
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Fluency Practice

(a)

(b)

(c)

(d)

Solve x> =9

Solve x> —7x+10=0

Solve x> —=5x+6=0

Solve x? 4+ 8x+12=0

(e)

(f)

(9)

(h)

Solve x> +2x—-8=0

Solve x> +10x +21 =0

Solve x> —3x—18=0

Solvex?—1=x+5

(i)

6))

(k)

m

Solve 3x2 —7x+2=0

Solve x2 + 5x + 2 = 0, giving
your solutions to 3 significant
figures.

Solve x? + 3x — 8 = 0, giving
your solutions to 3 significant
figures.

Solve 3x%2 +2x —9 =0,
giving your solutions in surd
form.
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Fluency Practice

Al
Solve
3 +8x+2=0

Give your answers correct to
3 significant figures.

A2
Solve
23 +5x—4=0

Give your answers correct to
3 significant figures.

A3
Solve
47 - Tx+1=0

Give your answers correct to
3 significant figures.

Ad
Solve
22 —4x—-9=0

Give your answers correct to
3 significant figures.

B1
Solve
5x*+8x—1=4

Give your answers correct to
3 significant figures.

B2
Solve
502+ Tx +3 =7

Give your answers correct to
3 significant figures.

B3
Solve

X —4x+3=4x+8
Give your answers correct to
3 significant figures.

B4
Solve
5+0x+4x’ =4

Give your answers correct to
3 significant figures.

C1

Calculate the discriminant and state
the number of solutions to:

¥+ 4x+2

C2

Calculate the discriminant and state
the number of solutions to:

23 +4x+5

C3

Calculate the discriminant and state
the number of solutions to:

3t —7x -2

C4

Calculate the discriminant and state
the number of solutions to:

¥ —6x+9

D1

Write down an equation, which leads
to the calculation

39412

2

D2

Write down an equation, which leads
to the calculation

11£+/121-40
X=—-—""—

4

D3

Write down an equation, which leads
to the calculation

L 4EN16+20

10

D4
Write down an equation, which leads

to:
o —8++/64—48

6
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Fluency Practice

©+k.w|”NRN|

¢ =(I+0)xp

A1 +9) =S +9)

T+x=.,x9

P =617

0=¢€—X7— 8

€ =9+ (S +x¢)¢

0=70I —XIT — X

S

YT + (S + W)(€ —w) =1 — (T + wg)

& ® ©

© @ ©

A€ + (€ = A)(1 +4) = ,(€ + 47)

0 =8+ %9 — X

91 — = (S +1)(€ — %)

(€ +0) = (¥ —2)(T +7?)

0 =T+ XLT + ;X¢

€1 + £ = (T +4)

0= X0I + X

X—X—G7=,X—-(¢

© ©© 0 = 6 6 6 6

6txz=c+v (1)

anbiuyos} a1eudoidde ue Buisn uonenbs yoes anj0g
‘suonenbae onelpenb pue Jesul| Jo Xiw e S| 8siolaxe Buimoljo) ay L
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Fluency Practice

Solve x*+5x+3=0
@ Give your solutions correct to 2 decimal places.

Solve xX*+2x-7=0

Give your answers 1n the form a £ b\/E :

Solve 5x2 =6x+3

&
@ Give your solutions correct to 3 significant figures.

Page 198




Problem Solving

Has 1 solution
(repeated)

Write a quadratic
equation in the form:
x?+bx+c=0

that could belong in
each region

If you think a
region is
impossible

to fill,
convince me
why!
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Problem Solving

Two positive roots The constant term is

negative
Task

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

Think of a quadratic
equation with a
positive x?2

coefficient that Has a negative X
could belong in

each of the regions coefficient
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Problem Solving

Has a solution x = 4 Has a solution x = —2

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

Find a quadratic
equation
ax’*+bx+c=0

that could belong
in each of the
regions
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Problem Solving

Has two different
solutions

Write a quadratic
equation equal to zero
that could belong in
each region

Has at least one
solution of x = 3

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

Can be

factorised
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4 Advanced Ratio
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Fluency Practice

b =1.8a

If,

a = 1.25b

If,
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Fluency Practice

Comparing Ratios

a:b=1:4
a_l b_4
b~ a
1
a=-b b= a
bis times the size of a.
a:b=
a b_
b~ a
a= b=
ais times the size of b.
a:b=5:2
a= b=
ais times the size of b.
bis % smaller than a.

For each ratio, express a in terms of b... and b in terms of a.

©) ah=

a 1 b _
a _b b~ a 1
] a= b b=
ais times the size of b.
@ a:b=
a b _
a:b b~ a %
a= b=
bis times the size of a.
ais times the size of b.
a:b=
a:b
a= = =
ais times the size of b.

Complete each sentence without using fractions.

®

a:b=
a b_
b~ a 2
a= b=
bis times the size of a.
a:b=
a_
5=
a=-b b=
bis % larger than a.
a:b=
a= b=

o2 . .
bis 25 times the size of a.

ais % smaller than b.
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Fluency Practice
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Fluency Practice
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Fluency Practice

4 N

(z—2¢)

G = X 15U moyg

Z : ) o} juajeninba 51 (Ap-xg) : (Az+x)
N /
4 )

S—
G = d fey} moys

$ ) o} juajeanba s (b-d) : (b+d)

o \
4 N

-
(T+n)w

/ | <) o} uajeainba 51 (w-q) : ?_+£\

= { &Y} moysg

4 N

9-2

Gamor = X ¥ moyg

Z : ) o} juajeanba s1 (Ag-x) : (A4-xg)
. iy
4 N

€=

i = d fey} moys

¢ : ) o} juajeanba s (A-d) : (A+d)

AN

o
-~

-
(T+2)x

| 2 ) of juajeanba 51 (x-A) : (x+A4)

J

= A jey} moys

o

*Mojaq So1jeJ juajeainba ay} buisn sejnwaoy ayy jo yoea moyg
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Fluency Practice

@

Rosh and Roe share some money in the ratio 1:3 @
; ; : Roe spends £5. The money is now in the ratio 2:5
Jia and Jen share some m_oney |rT the rath 1:2 How much money does Roe have now? Pen and Pol share some money in the ratio 3:5
Jen spends £3. The money is now in the ratio 2:3 Pol spends £16. The money is now in the ratio 9:7
then  now How much money is there in total now?
then  now 13 2.5
equalise the 1:2 2:3  jen’s money equalise the <2 ! change then  now
constant part  x2{ J change constant part 3:5 97
(Jia’s money) 2:4 2:3 -1 v v
\ ¥ \
¥ Vo3
6:12 6:9 -3
-£3
Ken and Kel share some money in the ratio 4:3
@ Kel spends £3. The money is now in the ratio 3:2 @
Mia and May share some money in the ratio 3:4 How much money did they start with? Ann and Ai share some money in the ratio 3:2
May spends £20. The money is now in the ratio 2:1 Ann spends £18. The money is now in the ratio 3:5
How much money does May have now? How much money did Ann start with?
34 2:1

@

In a store there are 50% more bananas than apples. A bag has 25% more triangles than circles.

A bag contains red and blue disks in the ratio 4:5 15 hananas are added so the apple:banana ratio = 3:7 After 15 triangles are added the
After 4 blue disks are removed the ratio is now 2:3 How many apples are there? circle:triangle ratio is 5:7
How many disks are there now? How many triangles are there now?
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Purposeful Practice
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Fluency Practice

Person A and Person B share money in a ratio. A gives B some money. Now they
have the same amount ...

A B Ratio A gives B Question
James Jessie 5-3 $4 How muc?ocgtda;_lt??ssie have
Jessie Brock 9-7 $2 How muc?ocgtda;lgssie have
T R~

Ash Misty 5- 1 $6 How mucai?rig Ash start
Misty Brock 3:1 $1 How mhuac\?ednoow’?y both
Ash James 9:5 $1 How mucai?rig Ash start
Brock Jessie 31 $0.50 How mhua(i/hednoow’?y both
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Purposeful Practice

A bag contains black and white cubes in the ratio 1:2 | (1)

3 black cubes are added and the ratio becomes 3:5 A bag contains black and white cubes in the ratio 1:2 ) In a bag, black cubes : grey cubes = 1:3

then X 2x =1:2 15 : 30 4 black cubes are addgd and the ratio becomes 3:5 2 black cu!oes are added and
How many white cubes are there? the ratio becomes 2:5
now x+3:2x =3:5 18:30 then X 2x =1:2 How many black cubes are there now?
&) x+3 3 now =3:5 x:3x
2x 5
5(x +3) = 2x(3)
5x + 15 = 6x
15=x

® @

In a bag, red cubes : grey cubes = 2:3

10 red cubes are added and In a bag, red cubes : blue cubes = 3:4 @
. . 6 red cubes are added and In a bag, green : blue cubes = 4:5 @
the ratio becomes 3:2 . Ina bag. grev : blue cubes = 3:7
How many red cubes are there now? the ratio becomes 4:5 2 green cubes are removed and g, grey : blue cu =3:
" How many red cubes are there now? the ratio becomes 3:4 4 grey cubes are removed and
How many cubes are there now? the ratio becomes 2:5
4r—2: How many blue cubes are there?

@

In a sports club, adults : teens = 5:8
2 adults join and 8 teens join and
the ratio becomes 1:2
How many adults are there now?

5x+2:

In a sports club, adults : teens = 2:3
2 adults join and 4 teens leave and
the ratio becomes 5:4
How many people are in the club now?

@ There are 80% more adults than teens in a sports club.
9 adults leave and 2 teens join and
the adult:teen ratio becomes 3:2
Now 3 teens join the club. As a percentage,
how many more adults than teens are there?
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Purposeful Practice
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Purposeful Practice
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Purposeful Practice

‘]ooyas ay) e ysiueds Apnis oym sjidnd Jo Jaquunu ayj In0 MJOAA

‘youai4 Apnys oym sjidnd ay jje jo w s yoiym ‘sidnd gz sey sasse|o youai4 sy} Jo suQ

"2 1 € ¥ sl ysiueds pue uewlas) ‘youal4 Apnis oym sjidnd jo ones sy
"ebenbue| ubiaio) suo Ajjoexs Apnis |je |ooyos e je sjidnd g

£PUNoJ ale susy0} 8y} ||e JO Uoloel) JeUyp

"L 1 € S| SUSY0}) BUYM
aJenbs 0] sUS)0} 8lIyM punol Jo onel sy

"Z . | SI'suayo} aniq
aJenbs 0] suay0} anjq punoJ Jo onel ay |

b : € sl Xoq
By} Ul suaX0} 8)lym 0} aniq jo onel syl

"aJenbs 1o punou Jaylie pue ‘elym
JO 8n|g Jayyia si uayo} yoe] "sadA} jusiayip
{ JO ‘SUS0} JO JaquINu B SUIeluod Xod Y 4

Zuswnasul pabuus e Aejd eaysayosio ayy
10 siaquisw 8y} Jo ||e Jo abejusalad Jeypn

"JuswInJsul
pabuus e Aejd uswom ay} JO %Gy
‘Juswnusul pabuiys e Aed usw ayj Jo %G

"Z . € Sl ensayolo
UE Ul USWOM O} USW Jo ofjel 8yl q

‘J]ays 8y} uo sy00q
10 Jaquunu 8|qissod 1Se||ews ay] 1IN0 YIOAA

"L - € SI}IBYS 8y} UO S300q
yoeqpJey 0} syooq yoeqiaded jo ones sy

"G 1 Z SI S}00q UOoNoI}-uou
0} UONY JO ONel BY) ‘Jjaysyooq B UQ g

‘Aep 8y} Joy awooul

S8|es |e]0] 8y) 1N0 YIOM ‘S8nuIw Qg Jo)
paily sjeoq |epad 9| 81em 8Jay} Jey} USAID
"Inoy | Jo} a1em pauly sjeoq |epad ayj Jo m
"Jnoy | Jo} a1em pally sjeoq Buimol ayj Jo m

"€ 1 Z Sem paJly sjeoq
[epad 0} sjeoq Buimol jo onel ayy ‘Aep sauQ

813 913 dnoy |
A% 0L3 sulw 0¢
1e0q |epad | 1eoq Buimoy

‘9| e Je sjeoq
Buuy Joy seoud ay) smoys ajge} ayl 3

‘uoniqiyxs ayj e
sydelibojoyd jo Jaquinu |10} Y} 1IN0 YIOAA

*JNo|j02 Ul Jou
ale sydeibojoyd jesriod ayj Jo Z "IN0JOD
ul a1e sydeibojoyd yepod ayy Jo %09

‘¢ 1 G sI moys uo sydeisbojoyd
adeospue| 0} Jieuod Jo onel 8y uoRIgIyxa
AydesBojoyd e si aiay) ‘Aisjeb ey o

“|E1O} Ul BJB 318U}
sJoxJoMm Auew moy Ino yop\ “Auedwod
oy} je sioxJom awin-ped Z| ale aiay]
-awi}-}ed ale uswom sy Jo m
"awi)-Jied oJe usw ay) Jo ¥

"¢ g Sl UBWOM JO Jaquinu 8y} 0} uswi
JO Jaquinu 8y} jo ofjes 8y} ‘Auedwod e u| y

Page 225



Purposeful Practice

ratio problems (i)

(1) the ratio of shares owned by Asterix and

Cleopatraisintheratio 3: 5

if Asterix gives Cleopatra 2 of his shares

then the ratio willbe 1 : 3
how many shares do they each have

initially?

(2) Jan and Kim own numbers of marbles
that are in the ratio 5 : 6

Jan gains 2 more marbles and the ratio is

now7:8

how many marbles do each own initially?

(3) the ratio of Ann’s age to Bob’s age is 3: 4

in 7 years time this ratio willbe 4 : 5

(i) what are their ages now?
(i) after how many years (from now)
will the ratio be 5 : 6?

the ratio of cockles to winkles in a bag of
sea shellsis 1:2

when 6 winkles are accidentally spilt from
the bag the ratiois 3: 5

how many of each shell were there
initially?
the ratio of geese to ducks on a lake is 4 : 9

when 10 extra geese land on the lake (and
there are no duck changes) theratiois2: 3

how many of each were there initially?

the ratio of the width to depth (when they are
measured in metres) ofadamis 5:7

when 10 extra metres is added to the width
of the dam (and the depth remains the
same) theratiois 5: 6

how wide and deep was the dam initially?
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Purposeful Practice

ratio problems (ii)

(1)

bag A contains 7n counters
bag B contains 3n counters

3 counters are taken from bag A
and put in bag B

the ratio of counters in bag A to
bagBisnow5:3

how many counters were in the
bags initially?

box C contains 5k pens
box D contains 2k pens

8 pens are taken from box C and
placed in box D

the ratio of pens in box C to box D
isnhow 3 : 2

how many pens were there in
each box initially?

the ratio of pairs of white socks to
pairs of red socks is 9: 5

9 pairs of the white socks are
dyed red

the ratio of pairs of white socks to
pairs of red socks is now 3 : 2

how many pairs of each colour
were there initially?

(4)

Sapna and Rob have many
paperweights, in the ratio of 8 : 3

Sapna, being a generous person, gives
Rob 14 of her paperweights

the ratiois now 6 : 5

how many paperweights did each have
initially?

explore what other ratios could have been
created

Page 229




Purposeful Practice

ratio problems (iii) (simplest form involves integers)

(1)

theratoa:b=3:4
what is the ratio
() b:3a—-binits simplest form?

(i) 2a + b : 4a — b in its simplest form?

theratoa:b=5:6
theratob:c=9:10

what is the ratio
(i) a: cinits simplest form?

(i)a+b:9b—2ainits simplest form?

theratoa:b=4:5
what is the ratio
(Ya+2b:3a—-2binits simplest form?

(i) 3b —2a : a + 9b in its simplest form?

theratoa:b=4:3
theratoa:¢c=2:5

what is the ratio
(i) b : ¢ in its simplest form?

(ii)2a—b:2b + ainits simplest form?

theratoa:b=2:5
theratod:e=10a: 3b

what is the ratio
(i) d : e in its simplest form?

(ii)a+ 2b: 2a + b in its simplest form?

theratoa:b=3:2
theratiob:c=5:6

what is the ratio
(i) a: cinits simplest form?

(i) 2a + b : 2b + c in its simplest form?
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Purposeful Practice

ratio problems (iv)

(1)

the ratio

(a number add 2 : the number add 4 )

is the same as the ratio

( the same number add 6 : this number add 9)

what is the number?

the ratio
( a number take 1 : the number add 3)
is the same as the ratio

( the same number add 1 : this same number
add 6)

what is the number?

the ratio
(twice a number add 1 : this number take 1)
is the same as the ratio

( twice the same number add 8 : this same
number add 2 )

what is the number?

(4)

the ratio
(anumber add 1 : the number add 4 )
is the same as the ratio

( twice the same number take 5 : this same
number add 20 )

what is the number?

[find two solutions if you can]
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Purposeful Practice

What is the minimum number of
cubes that were in the bag?

What is the minimum number of

added

cubes that were added?

red:

blue ®

some blue cubes
= added 6

Why is this impossible?

-

-

red : blue

some red cubes
added

What is the minimum number of
cubes that are now in the bag?

What is the minimum number of
cubes that were added?

If 30 cubes were added,
how many were there?

@)

( red : blue

some blue cubes
l W
added

Cube

Ratiors What is the minimum number of
cubes that were in the bag?
What is the minimum number of
cubes that were added?
G J
/red : blue

some blue cubes
removed
 —

What is the minimum number of
cubes that were in the bag?

What is the minimum number of
cubes that were removed?

If 12 cubes were removed,
how many are there now?

red : blue

¢4 someredcubes €
added
| E—

quP

quP

Why is this impossible?

/red : blue
some blue cubes
added
E—

What is the minimum number of
cubes that are now in the bag?

What is the minimum number of
cubes that were added?

If 6 cubes were added,
how many are there now?

-

red : blue

®)

’ some red cubes ’
S removed S
>

What is the minimum number of
cubes that are now in the bag?

What is the minimum number of
cubes that were removed?

If 20 cubes were removed,

how many are there now?

12 red cubes
added
| E—

How many cubes are there now?

Page 232




Fluency Practice

ratio problems involving algebra

(1) ifa:7=b:4 then (a+b):11 = (a—-Db):3

(2) ifa:b=c:d then a:c =(a@a+b):(c+d)

(3) fa:b=c:d then (a+b):(a—b) = (c+d):(c—-d)
(4) if 3a:5b:6c =p:q:r then a:b:c = 10p:6q:5r
(5) ifa:b=b:c then (b+c):c = (a-c):(b-c)

(6) ifa:b=b:c then (a+b):a =(a-c):(a-Db)
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Ratio Worded Problems

(a)

(b)

(c)

(d)

A pencil case contains 5 blue
pencils, 3 red pencils and 7
black pencils. What fraction of
the pencils are red? Give your
answer in its simplest form.

In a florist shop, the ratio of
roses to tulips to gerberas is 7 :
2 : 3. What fraction of the
flowers in the shop are roses or
tulips? Give your answer in its
simplest form.

The ratio of the number of
boys to the number of girls in
a school is 4 : 7. There are
91 girls in the school. Work
out the number of boys in the
school.

The books in a library are fiction
or non-fiction in the ratio 3 : 2.
If there are 573 fiction books,
how many books are there in
the library in total?

(e)

(f)

(9)

(h)

A map has a scale of 1 : 500.
Martha measures a distance of
5 cm on the map. What actual
distance in m does this
correspond to?

Madeira cake mixes flour, sugar
and butter in the ratio5: 3 : 2.
How much flour and butter is
required to mix with 75 g
sugar?

In a car park there are twice
as many white cars as black
cars, and three times as
many red cars as white cars.
Write the ratio of cars red :
white : black in its simplest
form.

A recipe to make 8 pancakes
needs 200 ml milk and 120 g
flour. How much milk and flour
is need to make 20 pancakes?

(i)

@)

(k)

)

The angles in a quadrilateral are
intheratio5:7:4: 2. Find
the size of each of the angles.

120 ml of orange drink is made
with cordial and water in the
ratio 1 : 4. To make the drink
stronger 10 ml more of cordial
is added. What is the ratio of
cordial to water for the new

drink?

Ishaq builds a model rocket.
The height of the model
rocket is 16 cm, and the

actual height of the model is

48 m. Find the ratio of the
model rocket to the real
rocket.

Jim mixes 1 litre of red and
white paint in the ratio 1 : 3.
How many ml of red paint
should be added so that the
ratio becomes 8 : 157?
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Purposeful Practice

®

Some money is shared
intheratio 2:3:5

The largest share is £45 larger than
the smallest.

How much money is there in total?

Ratio 1

@

Trees in a forest,
evergreen : deciduous = 5:2

For ever-green trees,
healthy : unhealthy = 4:7

There were 35 unhealthy evergreen trees.
How many deciduous trees were there?

(3) Write the ratio 9 : 4 in the form n : 1
where n Is a decimal

a:b=5:3

How many times larger is a than b?

@ The value of y is 50% more than
the value of x.
Express the ratio x :y usingintegers.

a:b=3:2
a:c=4:7

Expresstheratio a:b:c

@ There are triangles, hexagons &
circlesin a bag.

triangles to hexagons = 2:3
hexagons to circles = 6:7

If there are less than 100 shapes in
the bag, what is the greatest number of
hexagons in the bag?

@ Jan has some money.
Caleb has £6 more than four times the
money Jan has.

In total they have £51.

Express this as a ratio Jan : Caleb

AN
|

Calculate the value of x.

The points A, B, Cand D lie
in order on a straight line.
AB:BD=1:3
AC:CD=5:7
Work out AB: BC: CD

®

Greg scored 20 more than Kim.
Tan scored triple Kim’s score.
In total they scored
80 points at archery.

Find the ratio
Kim’s score : Greg’s score

a:b=2:5 and 4b="5c
Work out a : cin its simplest form.

b is one-quarter of ¢

@)
2a=3c

Express the ratioa : b : ¢ using integers.

@)

Ann has £28 in savings.
Bill has no savings.

Each week from now,
Ann saves £6 & Bill saves £4.

How many weeks will it take
for Ann & Bill to
have savings in the ratio 5 : 2?
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®

A distance is split
intheratio 5:7:2

The smallest distance is 3.5 km
smaller than the largest.

What is the total distance?

Ratio 1

@

Electricity generation,
renewable : non-renewable =9:5

For renewable energy,
solar:wind=11:8

18 MW of power was generated from
wind power. How much energy was
from non-renewable sources?

() Write the ratio 4 : 2.5 in the formn : 1
where n is a decimal

How many times larger is a than b?

@ The value of y is 20% more than
the value of x.
Express the ratio x :y usingintegers.

a:b=2:3
b:c=7:8

Express the ratio a:c

@ There are octagons, pentagons &
squares in a bag.

octagons to pentagons = 4:9
octagons to squares = 5:8

If there are less than 1000 shapes in
the bag, what is the greatest number of
squares in the bag?

@ On a test, Will scored double the
lowest score.

Dan scored 140 marks more than
the lowest score.

Will’s score : Dans score = 1:4

What was the lowest score?

Q) 2

5

6

.7=x

01

Calculate the value of x.

The points A, B, C and D lie
in order on a straight line.
AB:BD=1:2
AC:CD=3:1
Work out AB : BC: CD

©) Wai has £8 less than Toby.
Cindy has 4 times the money Wai has.
In total they have £260.

Find the ratio of money
Toby : Cindy

a:b=4:5 and 3b=10c
Work out a : cin its simplest form.

b is two-fifths of ¢

@)
3a=7c

Express the ratioa : b : ¢ using integers.

@)

Cane has £27 in savings.
Dale has £28 savings.

Each week from now,
Cane saves £6 & Dale saves £3.

How many weeks will it take
for Cane & Dale to
have savings in the ratio 3 : 2?
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Purposeful Practice

gcse ratio problems (based on Edexcel)

(1

Riley and Dan share some jelly beans

Dan gets 40% of the jelly beans

write down the ratio of the number of jelly beans
Riley gets to the number that Dan gets

there are 20 boxes of eggs with 6 eggs in each box
write, as a ratio, the number of eggs in four of the
boxes to the number of eggs that there are altogether
what does this ratio simplify to?

Harry, Ryan and Kara share £405 in theratio3:2: 4
how much money does Kara get?

Arnold and Lara share some money in the ratio 7 : 13
what percentage of the money does Lara get?

a path is made of white tiles and grey and
a of the tiles are white
(i) what is the ratio of white tiles to grey tiles ?

there are 72 tiles altogether
(if) work out the number of grey tiles

there are only red buttons, yellow buttons and orange
buttons in a jar
these are in the ratio 2 : 4 : 9 respectively

what percentage of buttons in the jar that are orange?

()

(10)

(11)

2.5 kg of plums cost £5.10
work out the cost of 3.5 kg of plums at the same price

there are only red, orange and green tennis balls in a bag

there are three times as many orange as red
and four times as many green as orange

Hannah takes a tennis ball at random from the bag
work out the probability that Hannah picks a green one

the ratio of the cost of one metre of cotton to the
cost of one metre of silk (same widths)is 2 : 7

if 2m of cotton cost £8,
how much does 9m of silk cost?

this recipe for flapjacks makes 12 pieces

120 g butter

140 g light brown sugar
250 g porridge oats

2 tablespoons syrup

how much of each ingredient is needed to make
18 pieces?

Kim is 6 years older than Jim
Tim is twice as old as Kim
the sum of their three ages is 90 years

find the ratio of Jim’s age : Kim’s age : Tim’s age
in the simplest possible form
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Purposeful Practice

gcse ratio problems (based on Edexcel)

(12)

one Saturday, some adults and some children were
in a the Grand theatre, Wolverhampton

(14)

the ratio of the number of adults to the number of
childrenwas 7 : 4

each person sat in the circle or the stalls

% of the children had seats in the stalls
68 children had seats in the circle

(15)
there are exactly 1200 seats in the theatre

on this particular Saturday, were there people on
more than 60% of the seats?
Jay bakes 280 cakes,

four different kinds of cake are baked:
vanilla, banana, lemon and chocolate

. 2 out of every 7 of the cakes are vanilla cakes

. 35% of the cakes are banana cakes

. the ratio of the number of lemon cakes to the
number of chocolate cakesis 1:5

are there more chocolate cakes than vanilla cakes?

you must show your working to support your answer

it normally takes 5 cleaners 42 hours to clean all of
the rooms in a hotel

today there are only 3 cleaners to clean all of the rooms

each cleaner is paid at a rate of £8.10 per hour (or part
of an hour) that he/she works

how much will each cleaner be paid today?

Theo drove 54 km from Liverpool to Manchester
he then drove 62 km from Manchester to Sheffield

Theo’s average speed from Liverpool to Manchester
was 72 km/h

Theo then took 75 minutes to drive from Manchester to
Sheffield

work out Theo'’s average speed for his total drive from
Liverpool to Sheffield

a gold bullion bar has a mass of 12.4 kg

the density of gold is 19.32 g/cm?
work out the volume of the gold bar

give your answer correct to 1 decimal place
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gcse ratio problems (based on Edexcel)

(17)

the density of apple juice is 1.04 grams per cm?
the density of fruit syrup is 1.4 grams per cm?

the density of carbonated water is 0.99 grams per
cm?

30 cm? of apple juice are mixed with 10 cm? of fruit
syrup and 280 cm?® of carbonated water to make a
drink with a volume of 320 cm?

work out the density of the drink

give your answer correct to 2 decimal places

there are only blue, black and red pens in a box

the ratio of the number of blue to the number of
blackis 2:5

the ratio of the number of black to the number of red
is 4:1

there are less than 100 pens altogether in the box

what is the greatest possible number of
red pens in the box?

(19)

(20)

Jack and Jill cycled along the same 40 km route
Jack took 2% hours to cycle the 40 km

Jill started to cycle 10 minutes after Jack started to cycle
Jill caught up with Jack when they had both cycled 24 km
Jack and Jill both cycled at constant speeds

work out Jill's speed

the points A, B, C and D lie in order along a
straight line

AB:BD
AC:CD

2:5
11:10

work out the ratio AB:BC: CD

white shapes and black shapes are used in a game
some shapes are circles and the other shapes are squares

the ratio of white shapes to black shapesis 3:7
the ratio of white circles to white squaresis 4 : 5

the ratio of black circles to black squaresis 2:5

work out what fraction of all the shapes are circles
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