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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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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

$SOpIS JO JAqWINU UOWWOI 3sow ay3 st 1eymn (9
¢adeys uowwod 1sea| ay1 sl ey (q
$JN0j0d uowwWod 10w ay1 sl 1eyM (e

2J0W JO g

14
€
[4

T
|eioL AjjeL Sapis

43410
9|3uelday

alenbg

9|3uel)

341D
lelol Aljer adeys

Aaig
SHYM

de|d
|elol AjjeL inojo)

0»0@\@@@
VQ\ [ %4@

*19S e1Eep Y3} AsKewwns 03 Jeyd Ajjel yoes a19|dwo)
'sadeys Qg 0 33s e sl aUaH
ONILHOS 3dVHS

@

Page 10



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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Fluency Practice
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Fluency Practice
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Fluency Practice
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Fluency 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
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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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@) 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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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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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.

Length, cm Frequency

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

Time spent in the
shop

Frequency

0<x <5

5<x<10

10<x <15

15<x<20

20<x<25

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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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

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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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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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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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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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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Fluency Practice

‘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 73



Fluency Practice
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Fluency Practice
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Fluency Practice
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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
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Fluency Practice

(Z+xg) ©
(I—x2) ()

{I+%)  (®

:AJildwis pue puedx3

A2—=x)(g+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

(€—x9—,0)(c+x27) (@)
(S+xg—x0)(01-x7) (3
(IT—-x-;%)(z—xg) (P)
T—x=-)(T-x) )
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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Fluency Practice

Write a simplified expression
for the volume of the

Which has the bigger volume?

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 Binomial Expansion (L2FM Only)
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Fluency Practice

0z(X + T) Jo uoisuedxa
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9yl Ul W) X 33 Jo JudId1Y90d 3y ()

o(X + 1) 40 uoisuedxs
SU3 Ul W) ,X 33 JO JUaID1YR00 3yl (q)

o (X + 1) Jo uoisuedxa
SY3 Ul W] ;X 343 JO JUSIDIYR00 Sy (e)

:10J ‘anjeA s3I pue ‘asn
PINOM NOA UOI3BUIqUIOD 3Y] UMOP 9314M

or(X + 1)
JO uoisuedxa ayj ul ‘x jo siomod
Buipuaose ul ‘swua) 93443 3sd1y ayl (p)

er(x+1)
JO uoisuedxa ay3 ul ‘x jo suamod

Buipuaose ul ‘swua) 934yl 3s41y 3yl (9)

g(X+1)
JO uoisuedxa ay3 ul ‘x jo suamod
Buipuadse ul ‘swuay 4noy 3sa1y ayl (q)

(X +1)
JO uoisuedxa ay3 ul ‘x jo siomod
Buipuadse ul ‘swJua) Jnoy 3s41) 9yl (e)

:puly 4ojeindjed JnoA buisn

vL(4) 676 (9) 199 (p)
snot (©)) 098 (9) €S (e)

‘puly 4oje|nojed JnoA buisn

L+ ) (x+D O
:JO suoisuedxa ayy puly aduaH (q)

'9|buely s,|eosed
JO SMOJ USASS 3SJ1J 9y3 IN0 334m (B)

:103e|N2|ED B BUISN INOYIIM
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Fluency Practice

"D Jo sanjeA 3|qissod

U3 puld "096 S! 4(XZ + D) JO uoisuedxa

SU3 Ul WLISY , X BU3 JO JUBIDIYS0D BY L

R.
Am + xv u_oco_mcmn_vawr_u_c_
S

W93} X 943 JO JUSID144902 3Y3 In0 oM ()

,(Z + ;%) Ajdwis pue puedx3 (e)

(X + 1)
JO ‘X Jo siamod buipuadse ul ‘swia)

93443 1S41) 9yl umop 331dm 3ouaH (q)
'9|buel] s,|eosed JO MOJ YIUSAS|D 9y}

ul sdlagquinu 3aJ4y3 3s41) 9yy umop a3 (e)
‘G pue ‘0T ‘T aJ4e 9jbuewy s,|eosed JO
MOJ Ujuad3l 9yj ul siaquinu 934yl 3sd1) 9yl

¢(x — ¢) Jo uoisuedxa sy
Ul W3} x 9Y3 JO JuaIdIy200 ayy puld  (q)
» (I — xZ) 40 uoisuedxa ay3 ul

WI9) ;X 9U3 JO JUSIDIYD00 3Yy puld ()

s(Le—x7) )
SJAL+x7)  (3)

;(@+1) (P
f(I—-x) (9
(z+x) (a)
s(T+x) (o)

AJiidwis pue puedx3
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Fluency Practice

"q J0 sanjeA 3|qissod
OM} BU3 puld "WIS) . X SY3 JO JUSIDIYS0D
SY3 SaWI} 7/ SI Wd) ,X U3 JO JUSID1JS0D

z
ayl AQ + mv Jo uoisuedxs ay3 uj (q)
S

‘D JO an|eA

9U3 pul4 "WIS) X SY3 JO JUSIDIIS0D B3
SBWI} B34U3 SI WIS} ,X BY3 JO JUBIDIHR0D
au3 ,(xp + 7) jo uoisuedxa ay3 ur (e)

"q Jo anjeA ayy
puld "0gHZ— s! ¢(xq — €) 4o uoisuedxs
SU3 Ul WUS) X 33 JO JUBIDIYYR00 3YL (q)

‘anjeA syl pulj ‘aAnisod si

D 1Y} UBAID “§g SI BAR + D) Jo uoisuedxa

93 Ul Wd) (X 343 JO JuUaIDIR0d 3yl (e)

mﬁx + W\é JO uoisuedxs ayy
Ul W) ,X dY3 JO JUBID1YY900 dY3 puld (p)

»(I — x7) jo uoisuedxa ayy
Ul W93 X 9Y) JO JUSIDIS00 By) puld ()

(S + x) 4o uoisuedxs ay3
Ul W3} ,X 3Y3 JO JUBIDIHR00 33 puld (q)

¢(x¢ — %) Jo uoisuedxa
93 Ul W) X 3Y3 JO JUdId1J900 3y} puld (B)

omxm — 1) Jo uoisuedxa ay)
Ul W9} ,X 943 JO JudId1J200 aYy) puld (P)

mﬁxm + 7) Jo uoisuedxa
9U3 Ul W] X S JO JUSID100 B3 puld ()

»(XZ + T) 40 uoisuedxa ayy
Ul W) X BU3 JO JUBIDIYR00 3y3 puld (q)

(X + 7) 40 uoisuedxa ay3
Ul WJa) ,X dY3 JO JUdID1Y490 dY) puld (e)
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4 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+49H)x+9 =0

(x+6)(x+7) =0
(x+10)(x+11)=0
(x—a)(x—-5b)=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

Page 120




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. 3Ix(2x+1)=4x+1
28. Sx(x—-1)=4x*-4

x(x—5 =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
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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

y=@C-00+%) @
L=x—,x (9
XL—X=%p (P)
X9=6+,x ()

X¢T = ,x+0¢  (9)
XT+¥7 =% (o)

‘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
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Fluency Practice

0T +x . "X pul 01 )l 3A|0S

pue uonenba

® diedpenb e
M w.oy ‘o Gy s

adeys punodwod
3y} Jo eale ay)
wo g 1243 usAID (q)

X pulj 03 31 9A|0S
= pue uonenba

di3edpenb
e wJoj ‘,wd g9
s| 9)bueydadl ayj Jo eade ayj eyl UsAID ()

0T +x X pulj 03 3 SA|0S
pue uonenbs
® Jnedpenb e
M wJoy ' ud Gy S|

adeys punodwod
3y} Jo eale ay3
wo g 1eyy uaAId (q)

‘X pulj 03 31 BA|0S
= pue uonenbs

Jl3elpenb
e wJo) ‘,wd g9
s| 9|bueydal ay3 Jo eade ayj eyl USAID (B)

ZT+x5=(e—x)(z+x) ()
9+(+x)s=0—-x)x (P
X2+ x=F+x)g )
T+x)x=x+¢5z (a)
YI=(s—2x (o)
:uojyeslioye) Aq aA|0S

X9—¥E=,X—x5+% ()
XET + ;X =0€+ ,x2  (P)
XOTL—x=xy—L ()
XZ—G =X+, x+11 (q)
ST+x7=xy+,x (e)
:uojjesioloe) Aq aA|0S

T+xs=(c—x)(+x) )
94+ (z+x)5=(-xx (p)
X2+ x=F+x)Eg  ©)
O+x)x=x+5z (@
¥I=(G-0x (®)

:uopyeslioloe) Aq aA|0S

X9—yE=x—x5+% ()
XET + X =0+ X2 (P)
XL — X=Xy — /L ()]
XZ—=G =X+, Xx+11T ()
ST+xz =Xy +,x (e)
:uojjeslioloe) Aq aA|0S

X—2=x6 ()
8—x9=,x (p)
0Z—zx=x (9

Xp—x=¢1 (q)
S=xp+,x (o)

:uoijesioe) AQ BA|0S

X—2l=%x6 (9
8—x9=,x (p)
0Z—x=x (9

Xp—x=¢1 (q)
S =Xf+ ,X (e)

:uoies|oley AQq 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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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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=
o
.

-
o
.

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 62cm?
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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Fluency 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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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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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)
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(1) three squares
surround a right
angled triangle

X

X+2

(3) three squares
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
(2) —_

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?

Page 153




Fluency Practice

0=520-,2 (3)

0=1-Mm (9)

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

0=0%Z + 4z + A (%)
0=88-48T - (n)
0=95+XST-x (1)
0=.7-w9 -, w (0)
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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T 14 mlp,nw x
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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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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.

(2:6—8 )x—lo — 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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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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G +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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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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N
y? —19 = 81
Ji-1=5
Z=
2y? = 648
2% = 20
65 + V¥ = 68
¥_1
9y3 = 72
Xt —4 =12
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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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By calculating the discriminant, work out the number of real solutions to the equation:
a) 2x—4x*-3=0

b) 4x?—-7x—-2=0

c) 16x>*—8x+1=0

d x2+10x+25=0

e) —-2x*+x—-7=0

f) —2x2—-2x+1=0

g) —-2x2—-x—-1=0

h) 3—-3x2—-7x=0

i) 4—4x2—-7x=0

i) 6x+7—-x*=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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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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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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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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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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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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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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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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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?
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0=6-%X-,x2 () 0=0Z-%9 - X (3) 0=T1-x-,x ()
0=%+X0T - xg (1) 0=T+%9-x. (1) 0=7+Xb-x (3)
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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
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A B C D x+2 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 | 2x+4
x—4 x+4 x+5
> - - 5 —
Ix_z x+2
«—>
x x+1 ' x+6
Area = 18 cm?

Area = 54 cm?

Area = 32 cm?

Area = 65 cm?
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Find to two decimal places

o0

-~

The surface
area of this
shape is
242 cm2.
What is x?

. Diagrams not even close to being drawn to scale.

.L—
o=

" Radius = x

The surface
area of this
shape is
142 cm?2.
What is x?

N~

10

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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(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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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)

THxX= %9
W”@|RN
0=¢—xg— X8

€ =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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Exam Questions

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.
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Maths Venns

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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Maths Venns

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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Maths Venns

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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Maths Venns

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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5 Factor Theorem (L2FM Only)
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Fluency Practice

*21gN2 SIY3 JO 10328) pdIY)
3Yl PuUId "q + XD + ,XE + X 2Iqnd 33
Jo s1030e4 Yyjoq aJe ( — x) pue (7 + x)

"q pue D Jo san|ea

943 puld ‘8T + Xq + ,XD + X JIqnd Y3
Jo si030e) yjoq ate (¢ — x) pue (7 + x)

0=€+XG+,XG—cx (9)
0=0V+X2+xL—¢x (q)
0=6—X8T — X+ ¢xZ (®)

:9A|0S

0€ +XTT — ;X% — X (9)
0€ +X6T + ,X0T —¢x  (Q)
V=X —,x+x (e)
:A|InJ 9s11030e4

0 +X6T + ,X0T — X

jouoyej e st (T + x) 1eyy moys  (p)
T - XE — XY

Jouoypej e s (T — x)eyr moys  (2)
'6— X8T — ,X + X7

Jo Jopey e si (g — x) 3eyy moys  (q)
Y — Xy — X + X

Jouoyey e si(z — x)1eys moys  (e)
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Fluency Practice

"D JO 9n|eA ayj puly 4sbajul oudz-uou e
SI D Jey) pue ‘D8 — XDZT — , X7 + ¢X€
Jo Jopej e s| v — x 3ey3y uaAo (q)

"q pue p JO san|eA ayy puly
‘q —X8T — ;XD — X9 JO Si0)ej aJe
T 4+ XZ pue g — X y10q 3ey3y usaio (e)

"2 Jo
onjeA ayl puy ‘ST — X9T + ,X6Z — ¢XI
Jo Jope) e sl G — x7 1eyl usalo (2)

q 30
SnjeA syl puy ‘BT + XLZ + ,Xq + ¢X9
Jo Jopey e sl 7 4 X¢ 1eyy usad (q)

‘D Jo

oNjeA 33 puld ‘ZT + XD + ,XZT — ¢X¥
Jo Jopey e sl T — x7 3eyy usaio (e)

‘0=0€ —XTE€ — XGC + ¢X9
9A|0S ‘@UBH '0€ — XTE — ,XGZ + ¢X9
Jo Jopey e sI € — x7 1eyy moys (2)

‘0 =9 +XGZ — XE+ XV
9A|0S ‘@UBH "9 + XG7 — ,XE + X¥
JO Jojoey B S| T — X§ 32Y3 Moys (q)

'€ — XG — ,X¥ + (X 9su01de)
ANy ‘@UBH " € — xXG — XV + ¢ X¥
jo Joyej e si T 4+ xg 3eyy moys (e)

0C —X0F + XEC + ¢X§
Jo Joyoej e sl 7 — xG jeyi moys (2)

QT —X8E — ;XTI + ¢X9
JoJopejes| T + x¢ jeyy moys (q)

T+ XL — XS+ ¢XT
JoJopeje sl T — x7 ieyy moys (e)
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