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Mean, Median, Mode and Range

Dudley counts how many spines there are
on 12 cacti. His results are shown on the right.
al [225]  [406]

a) Calculate the mean.

...............

1
=

b) Find the median.

...............

2. The table below shows the number of weeks it took to train 10 guide dogs.

Number of weeks 24 25 26 27
Frequency 1 2 5 2

a) Write down the modal number of weeks.

b) Calculate the mean number of weeks taken to train a guide dog. MU
s Add a third row to the

bottom of the table showing

)
= 'num i
-, ber of weeks x frequency’,

N\
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3. Lewis measures the length of six snakes in his reptile house. )

One of his measurements is missing.

13 cm 34 cm

The mean length is 25 cm. Find the missing length.

\\\IlllllH/lIlIlll/,
= Start off by using
= the mean to find the

= sum of the heights
/IIIII/IIIIIIIIII\\

VAT

Section Five — Probability and Statistics
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Mean, Median, Mode and Range

4.  Beth asks a group of people how many times they’ve been to Scunthorpe.
The results are shown in this frequency table.

a) Find the range of Beth’s data. NUmbereiiimes
they've been to | Frequency
................... SCunthOFpE‘
b) Calculate the mean, giving your 0 0
answer to one decimal place. 1 1
................... 2 2
. . 3 3
c¢) Find the median. ;) ,
NN N N R RN R NN RN ANV
~— Work out the position of the median, then count up = 5 0
= through the frequencies to find which row it'sin. = L. 5 4
VIR PR R e e i e v by ey

5. Look at the set of data values on the right. 23 29 21 93 28 27 24
The value of 93 is much greater than the other values. It is called an ‘outlier’.

a) Which average do you think is most likely to be affected by the outlier?

..............................

6.  Steph records the number of glasses of water that she drinks each day in November
and then summarises the data in the incomplete frequency table below.

Number of glasses 4 5 6 7 8
Frequency 4 10
The range of Steph’s data is 3 and the mode is 6. ::\" S ) A
She drinks 5 glasses on more days than she drinks 7 glasses. = 30 daysin November =
=

Use this information to fill in the missing values in Steph’s table. """y

Why did the mode fall out with the median? Because he was really mean... Hey — if you don't like
that joke, I've got a whole range of them... @ V'll only stop if you promise that you know how to:

l:l Find the mean, median, mode and range of a set of data and use these values to solve problems.

Find the mean, median, mode and range of a set of data from frequency tables.

TR "o

) =) <) | _ Section Five — Probability and Statistics
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Averages and Range from Tables

The grouped frequency table below shows information on the areas of 30 parks.

G 0<a<30 [30<a<60| 60<a<90
{a hectares)

90<a< 120 (120<a <150 Total

breguency 4 3 7 10 6 30
()

Mid-interval

value (m)

fxm

..................................................

..............................

....................

a) Write down the modal class.

...............................

b) Which class contains the median?

c) (i) Complete the table.

(i) Work out an estimate for the mean area.

RERRRRRES

NI RN R AN ARRRARERERA
Estimate the mean by dividing
the total from the fx m row by

the total from the frequency ro,w\.\\
YT R RN UAR AR

>

ARNRERY

................ hectares

NYRRRAR

The table shows the number of hours of sleep that workers in an office say they got last night.

Number of hours of sleep | 4 7 8 9 10

Frequency 3 4

a) What is the range?
b) Work out the median number of hours of sleep.

¢) One of the workers claims that the mean number of hours of sleep is the same
as the mode for this data. Are they correct? Show your working below.
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Averages and Range from Tables

3. Rita went into a number of restaurants and counted how many dessert
options were available. She has summarised the results in the table below.

Number of desserts | Frequency a) Find the group that contains the median.
0-3 4
4.5 I S -
6-7 7 b) What is the smallest possible range of the data?
8-9 1

4.  The time it takes 40 monkeys to each peel Time (r seconds) | Frequency

10 bananas is recorded in this table. 20 <7< 40 9

a) (i) Find the maximum possible 40 <t< 60 14
range of the times taken. 60 <t < 80 11

80<t<100 6

................ seconds

(ii) If you knew that the longest time taken by a monkey to peel the bananas
was 89 seconds, what would the maximum possible range be?

................ seconds

b) (i) Use the values in the table to estimate the mean time taken by the monkeys.

N RN R R RN AN AR RN R P

= Add a couple of extra columns to =

= the table to help you find the mean. =
YRR R RSN R RN RN R AR ARNRENNAN

Frequency tables can be a really useful way of tidying up your data — but they're no good if you
don't know how to work out averages from them. Before you continue, check that you can:

D Find the mean, median, mode and range from frequency tables.

D Find or estimate averages and the range from grouped frequency tables.

Section Five — Probability and Statistics \~) \=/
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1 The table shows the time it took 32 pupils to run a 200 m sprint. @

2

79

Grouped Fre&ﬁ;ncy Tables

:m (t seconds) | Frequency
| 22<t<26 4
26 <1< 30 8
30<r<34 13
34<r<38 6
38<tr<42 1

a) All pupils with a time of 30 seconds or less qualified for the next round.

What percentage of pupils did not qualify for the next round?

b) Estimate how long it would take the four quickest runners to run a

4 x 200 m relay race (where they each run 200 m one after the other),

The grouped frequency table below shows the number
of hours of exercise 44 adults did in one week.

®

Hours of exercise (x) Frequency
0<x<2 15
2<x<4 9
4<x<6 8
6<x<8 6
8§<x<10 3
10<x<12 3

seconds

2]
[Total 4 marks]

Work out an estimate for the total time spent exercising by the 44 adults that week.

cevereressessseeesens NOULS
[Total 3 marks]

Section Six — Statistics and Probability



80

3 32 pupils in a class sat an exam in Science. @2\1
The distribution of their marks is given in the table below. \¥=/
Exam mark | Frequency
10 <x <20 2
20<x <30 5
30<x <40 i
40 <x <50 8
50<x <60 4
60 <x <70 6

Use the table to find:
a) the modal class.

[1]
b) an estimate of the mean (give your answer to 3 s.f.).
N RN R R AR AR R R R
. Tip: add a couple of columns =
T to the table to help you. =
IR AR R AR R AR RN A
... marks
[4]
[Total 5 marks]
4 During a science experiment 10 seeds were planted and their growth was @'\?\,
measured in cm after 12 days. The results were recorded in the table below. 4
Growth in cm | Number of plants
0<x<2 2
3<x<5 4
6<x<8 3
9<x<11 |
a) Use the table to find an estimate of the mean growth.
..................... Cm
, ' [4]
b) Explain why you can only find an estimate of the mean.
[1]
[Total 5 marks]
Score: |
17
Section Six — Statistics and Probability N "=/ =/
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] ( Writing Formulas

1. Write a formula for x in terms of y for each of the following descriptions.

a) (i) xis5lessthan y. e ee——

(i) xistwo-thirdsof y.

b) Find the value of x when y = 9, for each of the formulas in part a).

................

3. Lisa is trading collectable stickers with Evan.
There are two types of stickers: regular and ultra-rare shiny foil.

On the schoolyard market, regular stickers are worth 25p
and shiny foil stickers are worth a whopping £1.50.

a) Write a formula for the value, p (in £), of a collection
containing r regular stickers and f'shiny foil stickers.

............................................................

c) Evan’s collection is worth exactly the same as Lisa’s.
He has 6 regular stickers. How many shiny foil stickers does he have?

wjﬂi‘i‘i

Let's formulate a plan to corner the market in collectable stickers — we'd make £billions.
Meanwhile, check off the following boxes when you are able to:

Write algebraic formulas from descriptions. [:' Substitute numbers into formulas.

:' Write and use formulas to describe geometric properties and to model real-life situations.

(f':'" 'r:\ 'é} ) Section Three — Algebra and Graphs
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Formulas

For each of these formulas, find the value of s when u = 4 and t = -6

a) s=ut

2. Abigail is thinking of a number, N. She multiples it by 3, divides the result by 2 and then
adds 1 to get M. Which of these is the correct formula to calculate M? Circle your answer.

3
N1 M=3N 1 M= M=+

Q\\Illl.ll|||.|l|,/
~  Acdircle with
= radius r has an

Write down a formula for the area, 4, of the shaded regions of these shapes.

CANREEE

3.

a) b) —  area of R
""""""""""""""" w 4 VN
xi <}—>| X
< . >
A = sssmessereasisiosese A = o
4.  Morris's mobile plan charges £1.80 per gigabyte (GB) of data used.

(ii) Use your formula to calculate the

a) (i) Write down a formula for the
cost of using 25 GB of data.

cost C (in £) of using d GB of data.

........................................

b) Morris changes to a plan that charges a flat fee of £10, plus 40p for every GB of data used.
Write down a formula for the cost C (in £) of using d GB of data on this plan.

........................................

Rearrange the following formulas to make y the subject.
b) x=2y Y= eeeeereeenns

5.

a) x=y+5 pr=

d) x=3y-1 y=

_ Y
c) x= 5
Section Three — Algebra and Graphs
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Formulas /1

6. Rearrange the formulas below to make v the subject.

all #=5-2v b) u=2vw

.............................................
..................................

................................................................................

7. Misha has been told to mind her p’s and g’s. Help her out by answering this question.

a) Which of these is a correct rearrangement of p = /2¢q? Circle your answer.

g=2p 9= %p q=(&} q=Q2py

b) Rearrange the formula p = 1 + ¢° to make g the subject.

........................................

8.  The surface area of a sphere, S, is given by the formula S = 4772, where r is the radius.

a) Rearrange the formula to make r the subject.

b) What is the radius of a sphere that has a surface area of 36 cm??

9.  Sadie visits a hair salon to get her hair dyed. The stylist charges
a fixed cost of £35, plus £4.50 for each colour used.

a) Write a formula for the price, P (in £),
of getting your hair dyed using » colours.

b) (i) Rearrange your formula to (i) Sadie paid £62 to have her hair dyed.
make n the subject. How many colours did the stylist use?

.....................................................................

How many shades of blue can you name? 1I'm quite fond of "workbook blue” myself.
Now let's get some formalities out of the way — tick these boxes when you can:

I:' Write algebraic formulas from descriptions. [___] Substitute numbers into formulas.

D Rearrange formulas to change their subject.

Section Three — Algebra and Graphs @ @ D @ D
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Formulas

: : B x—2 ﬂ:\
1 The relationship between x and y is given by the formula y = i @ J

a) Rearrange this formula to make x the subject.

b) Find the value of x when y = 5.
X = g
2]
[Total 4 marks]
2 The formula for finding the volume of a pyramid is ¥’ = 4k, where @:\
A is the base area of the pyramid, and 4 is the height of the pyramid. ./‘
a) Rearrange the formula to make 4 the subject.
2]
b) Find the height of a pyramid which has volume 18 cm? and base area 12 cm?
...cm
2]
[Total 4 marks]
, 1 . . . =
3 " The formula s = 7g7* is often used in physics. QB )
a) Work out the value of s when g =-9.8 and r = 8.
2]
b) Rearrange the equation to make ¢ the subject, where ¢ is positive.
2]
[Total 4 marks]

Section Two — Algebra
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Plotting Straight Line Graphs

The graph of y = x + 2 is a straight line.

a) Complete this table of values for the equation y = x + 2. at”
|
x| o[ 274 6 Al
y 4 o s
| — 1 |
b) (i) Plot each pair of x and y values from T .
your table as coordinates on the axes. 4 - —
(ii) Plot the graph of y = x + 2 by drawing 3 f ]I_ -
a straight line through these points. 21 | i T
= ==,
¢) Write down the coordinates of the point where " ] | ‘ E
the line y = x + 2 intersects the y-axis. 0 = >
G ) 234 6
The graph of y = x has been drawn on the axes on the right.
: y
a) Complete this table of values for the equations y = 3x and y = 6x. 25} 1
X 0 1 2 3 4 204 L]
y=3x 0 3 6 ‘
15 |
y=6bx| O i‘-
10 +—
b) Use your table of values to plot the graphs of y = 3x and y = 6x. ! L
5 | 1 I S
c) Which equation has the steepest graph? Circle your answer. ' ,_..-‘--“""'i‘x
0 1 ] !:
1 2 3 4

y=x y=3x y=6bx

Alasdair has plotted a straight line graph on the axes on the right.

a) Complete this table of values for the equation y = 4x + 2.

x 0 1 2 3 4
y 2

b) Use your table of values to plot the graph of y = 4x + 2.

c) (i) What does your graph have in common with Alasdair’s graph?

...................................................................................................

(i) Write the coordinates of where the graph crosses the y-axis for...

Your line: (....... s e ) Alasdair’s line: (....... - )
(iii) Which equation describes Alasdair’s line? Circle your answer.

y =4x y=4x+?2 y=4x+4

Section Three — Algebra and Graphs
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Finding the Equation of a Straight Line ﬂr]

1. Write down the gradient and y-intercept of the lines with the following equations.
a) y=2x+1 b) y=6-4x

gradient = .......... , y-intercept = .......... gradient=.......... , y-intercept = ..........

2. Write down the equation in the form y = mx + ¢ of the graph that has:
a) a gradient of 6 and a y-intercept of -5

........................................

b) a gradient of -7 and a y-intercept of 8

........................................

3.  Calculate the gradient of the line segment between these pairs of points. @
a) (5, 1)and (6, 4) b) (-2, 8)and (0, 6)
LTIV e i i,

To find the gradient, divide the
change in the y-coordinates by

IRRAYY

[ZRERER

= the change in the x-coordinates. =0 e
N AR R AR AR AR RRER
. DA
: . i
4.  Val has drawn a line on the axes on the right. — Tt
N | d
a) Calculate the gradient of Val’s line. S5HuBRNY 42345
D - Led
S _'2 _____
//._ —{a3
.................. =4
) . . . , . _\llllllllllllllll
b) Tick the equation of each line that is parallel to Val’s line. = Parallel lines have =
— the same gradient, =

I:Jy:2x+1 Dy:;—x+1 I:ly:x—;_ l___ly=;_x TV

5.  Rearrange these equations into the form y = mx + ¢ and then
write down the gradient and the coordinates of the y-intercept.

Equation ¥y =mx + ¢ form Gradient C?}gﬂgﬁf&o}c
-5=y—-6x ( )
.................................................... P SRRl
Yo A=6 il ( ---------- £ esswaindis )
Jewees | o)

Section Three — Algebra and Graphs




43

Finding the Equation of a Straight Line

6. A line passes through the points (0, 3) and (2, 13). What is the equation of this line?

Circle your answer.

y=-3x+5 y=5x-3 y=-5x+3 y=5x+3 y=3x+5

— i DA Give your answers in the form y = mx + c.
L Lol N\l .
Il -l v\ a) LineR
___( LER |
HER b) Line S
4322101 1 2 3 4 N6 7 ¢
S . % — __.E =
L ._f-- \:-'\

I
3

oooooooooooooooooooooooooooooooooooooooo

8. Robbie has drawn a line, L, and plotted a point, P, on the axes below.

a) Find the gradient of L.

b) (i) Use your answer to part a) to find the equation
of the line parallel to L that passes through P. -5 -4 4 2 419

W

(ii) Sketch the line on the axes.

There's a fine line between an empty set of axes and a correctly plotted graph.
If you've completed ali these questions, you should now be able to:

Calculate the gradient of a line or line segment.

:I Write the equation of a line in the form y = mx + c.
]:I Find the equation of a line.

"\") Q-‘-) (‘:Q) Section Three — Algebra and Graphs
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r/ Straight Line Graphs

—

1 Draw the graph 2y + x = 7 on the axes below, @;\‘
for values of x in the range -2 < x < 10. ? /

...... y
3] _i 101
9_
:8._ ,:
T
| ol | |
(1]
_—y |
rks] ' f
4-
3 |
2 —
' |
1 ' | {
f T |I T T 1 X
....... ﬂ2ﬁ1012345678910
131 - ]
=9 :
.cm [Total 3 marks]
[1]
wrks]

2 Point P has coordinates (6, 2) and point Q has coordinates (4. 1). @3‘

a) Find the coordinates of the midpoint of PQ.

\&J

( i)
[2]

[3] b) Point R has coordinates (a, b). The midpoint of PR is (3, 5).

Find the values of @ and b.
[1] A isivivssivasasiiio
arks] b =i
3]
—! [Total 5 marks]
25

Section Three — Graphs, Functions and Calculus
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3 Line L passes through the points (0, ~3) and (5, 7), as shown below. £
y

L Diagram NOT
5,7 to scale

0 X
o

a) Find the gradient of line L. @

2]

b) Find the equation of line L. @
[1]
¢) Find the equation of the line which is parallel to line L @?\‘
and passes through the point (2, 10). o
2]
[Total 5 marks]
R
4  The lines with equations 4y — 5x = 8 and 3y — 2x = 20 intersect at the point M. ( A )
a) Find the gradient of the line with equation 4y — 5x = 8.
/3]
b) Find the coordinates of point M.
5]
[Total 8 marks]
Score: -—---J[
21

lI\\ L} =
Section Three — Graphs, Functions and Calculus k“’ @ @ D




