Hospital stays
MoOW s W o
T

—_
T

and number of hospital stays of a certain group of
children with a particular disease.
MNumber of hospital stays

Mo~

4

3
Age (years)

=

a How many children are shown on the scatterplot?
b How many hospital stays had the child who was
3 years old had?
¢ What ages are the children who have had three
hospital stays?
d What is the difference in the number of hospital
stays between the two children who are 5 years
old?
¢ One child has been very ill a number of times for
her age. Which child do you think this might be?
Justify your answer,

“The table shows the results of a survey of 18 high
* school students who were asked how many hours of
television they watched eaclf night.

Year Hours Year Hours
7 3 8 4%
10 1 9 3
8 2% 7 2%
12 2 7 5
11 4 12 2V
12 3 9 34
11 3% 10 4
9 4 12 0
10 2 8 3

Show the results on a scatterplot, placing the year on
the horizontal axis and the hours on the vertical axis.

® certain cars as they age.

A scatterplot has been drawn showing the value of

Value of cars
. ‘.
. .
L]
.
@ -
3 * L.
= . *
L
. .- L]
L L]
[ ] . *
L]
Age

Describe any pattern.

Determine whether or not there is a pattern and if so
whether it is linear.

a ., b
c ] o d . .

A scatterplot has been drawn showing the numbers of
questions asked at a lecture over time. Draw in a line
of fit.

Questions asked at lectures

.5 -
B
g ' .
(=3 . .
-
Time
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As an experiment, a group of people were given a

' different amount of time to memorise a set of objects.,
The people were then tested to see how many of the
objects they could recall. The table below shows the
results. Draw a scatterplot of the results and drawina

line of fit.
Seconds studied | Objects remembered

5 3

10 7

15 5

20 8

25 6

3G 10

35 9

40 12

45 17

50 15

55 13

60 20

Find the median point of the points (1, 2), (3, 4} and
{6, 3).

Consider the scatterplot below.

T .
5F . .
a- . s e+ .
3F .

]
il
ol 1 1 v

12 3 4 5 6 7

a Find the median of the first three points (moving
from left to right across the scatterplot).
Find the median of the middle three points.

¢ Find the median of the last three points.

d Draw in the median regression line.

This scatterplot shows the results when a group of
dogs were given a score out of ten for temperament
and level of breeding.

Judging of dogs

Temperament

O = MW U O S 00
T
-

Breeding

Draw in the median regression line for this
scatterplot.
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Fifteen students sat for tests in both spelling and
grammar and their results, given as deciles, are shown
in the table below. Show the points on a scatterplot

and draw in the median regression line.

Spelling | Grammar || Spelling | Grammar

3 7 7 6
2 3 10 9

10 10 5 6
7 7 4 4
9 8 3 5
6 5 6 7
8 9 9 5
4 3

* negative,
a vy

X

] Find the gradient of the line joining the two given

A points:
a vy

E4

@ Find the vertical intercept for this line.
Ay

5 .
L]

O = A e

1T 2 3 4 5%

State whether the gradient of the line is positive or



R T T,

e

B

1 What is the equation of

A line has gradient 3 and vertical intercept 4, What is
the equation of the line? -

The equation of a line is given by y=4x+7.
a What is the gradient of the line?
b What is the vertical intercept?

A line of fit has been drawn for the points shown on

ﬁ« the scatterplot as shown in the diagram.

y

61— -
[ S

45— ——
3—-—«»7u’4 -+
) e B -
P HE S

0 12 3 45 6 X

a What is the gradient?
b What is the vertical intercept?
¢ What is the equation of the line of fit?

% N
| the line of fit shown on the 5 N
scatterplot? 4
3 R
21—
1
72345 6

s

;

Pupils at a school received marks out of 10 for
conduct and attendance. The results for one class of
twelve pupils are given in the table.

Conduct | Attendance |} Conduct | Attendance
1 6 3 3
7 4 7 5
5 7 6 4
4 4 10 7
9 8 2 3
2 5 5 3

a Show the results on a scatterplot. Place conduct on
the horizontal axis and attendance on the vertical
axis.

Draw in the median regression line.
¢ Pind the equation of the median regression line.

9 A scatterplot has been drawn showing the profit made

by a worker for different amounts of output. Aline of
fit was drawn and its equation was found to be

y= % x + 2.5 where y is the profit in dollars and x is

the number of units produced. Use this equation to

answer the follow questions.

a  How much profit would you expect would be
made if 100 units are produced?

b One day a profit of $30.50 was made, How many
units would you expect were produced?

¢ How much more profit would you expect from the
production of 2500 units than 1000 units?

A number of trees were planted and the height (in

% metres) recorded at the end of each year for the first

three years. A line of fit was drawn as seen in the
diagram.
Height of trees

i)

%H\llll
1H

[

1 2 3t

a If his the height and f the number of years, what is
the equation of the line of fif?

b If the trees continue to grow at the same rate, how
high would you expect a tree to be after 6 years?

¢ After how many years would you expect a tree to
reach 66 metres?

d Briefly explain why there must be some sort
of limit placed on the equation for finding the
heights of the trees.

ﬁ A record was kept of the assignment mark achieved

! by students during a course and their final result in
that course. The results are shown in the scatterplot

below.

R Course resulis
100 I

Final result

-

e —

1 2 3456 78 910X
Assignment mark

- a Draw in aline of fit and find its equation.
b Ifastudent scored 7 on their assignment, what
would you expect their final result to be?
¢ TIfa student scored 76% as their final result, what
was there likely assignment mark?

A scatterplot has been drawn showing the relationship
A between the blood alcohol level of a participant and
the time needed to complete a task.

Times for tasks

Bload alcohal level
Briefly describe any correlation between the two
variables.
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4 A scatterplot was drawn showing the results of a
! survey on dental health where the number of ﬁllmgs
was checked on those taking part.
Dental fillings
12 R
10 J,'-ﬂ —

*

Number of fillings

536 25 30 35 4[3
Age (years)

Briefly describe the correlation.

Paul commented that everyone who is older has

more fillings than those who are younger. Is he

correct? Justify your answer.

=R )
-

oW

@ A survey was completed of people with lung disease

=¥ to see if they had ever smoked. The correlation
coefficient between the people with lung disease
and those who smoked was found to be 0.8, Briefly
describe the relationship between the smokers and
lung disease.

The correlation coefficient between the age of a car
€
=% and the distance travelled between breakdowns was
found té be —0.5. What does this mean?

= "The scatterplot shows the results of two different tests
taken by history students in year 12 showing their
performance in both ancient and modern history.

Test results

Hodemn history
: Sue commented that you must be good at modern
. history to do well in ancient history. Is this correct?
Justify your answer.

@ Mandy noticed that there was a strong positive
correlation between the number of employees in a
business and the return to the business in income. She
decided to employ more people in her business so that
Ll her income would improve. Briefly explain why this is
a bad idea.

|
‘ | Go to p 287 for Quick Answe
|
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A survey of students was taken asking their school Ten women were surveyed about their height and
year and age. A scatterplot has been drawn showing shoe size. A line of fit was drawn and its equation is
the results. approximated by the rule:

A-ge in schaol year

 shoe size = %(height incm) - 56

19—
18 s
17 - a Explain why this rule won’t work for people of
& 16 height less than 140 cm?  Hint 3
g :i 1 B - b Explain some other limitations of the rule. Hint 4
< 13(—4—
12 q The scatterplot shows the results of two tests given
n— _ ! in the same subject, with marks given as deciles. The
7% 901112 scatterplot has been divided into three sections with
School year . . .
the drawing of two vertical Iines.

a How many students were surveyed? Test results
b Is there any pattern? If so, is it linear? 10l- -t
¢ Draw inaline of fit, 9 H
d What is the equation of the line of fit?  Hint 1 8 -
e Based on these results, what would you predict the 27 IS
age of a student in year 4 to be? g : ’
G 4
=
Information was collected about the age (in years) 3 -
and value (in dollars) of certain cars. ? -
The results are shown in the table. o
, 1 2 345678 910
Age Value Age | Value Test Ona resuit
4 25000 31 14000 a Pind the median of the three points in the first
8 7 000 2 12 000 i
5 | 16000 | 6 | 10000 section. |
3 21 000 10 1 000 b Finc} the median of the four points in the second
7 5000 8 5000 section.
9 3000 5 19 000 ¢ Find the median of the three points in the third
5 12000 3 28 000 section.
g gg ggg g ig ggg d Draw a median regression line. Hint 5
ind th . . ion line.
A 18 000 L | 35000 e Find the equation of the median regression line

Is there any pattern?  Hint 2

Go to p 287 for Quick Answers
or to pp 321-2 for Worked Solutions

“Hint 1: The vertical fntercept of the line of fit is not 12 because there is a gap in the scale on the horizontal oxis, the line of fit doesn’t intercept the vertical axis
: at 12, ’
Hr:nt 2: Plot the points on a scotterplot and look for a pattern.
Hint 3: Substitute a height of 140 cm into the rule.
: Hi'_nt 4 How reliable was the original survey? Vhat features did the criginal survey have?
Hint 5: If the line joining the medians of the first and third sections alsa passes through the second median, ther that line is the median regression line.
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SOLLVTVONS

Ch 6: Correlation

Further Practice vesssp105

a There are 12 children shown.

b The three-year-old child has had 2
hospital stays.

¢ There are two children who have had
three hospital stays. One is 4 years
old and the other is 6 years old.

d Ofthe 5-year-old children, one has
had two stays and the other 4 stays.
Difference = 2 stays

e 'The two-year-old child who has

had 6 hospital stays. The number of

hospital stays is more than any other

child and yet she is younger than

maost.
Humber of hospital stays
[ |" .
5r .
§ .
§ 3r . .
=
g 2L M . .
ju g
1+ . . .
1 e 1 1 1 1
0 1 2 3 4 5 &
Age {years)
E Year Hours Year | Hours
7 3 8 4%
10 1 9 3
8 2% 7 2%
12 2 7 5
11 4 12 2% )
12 3 9 3% -
11 3% 10 4
9 4. 12 i
10 2 8 3
Amount of television watched
sk .
- .
) 41 L] . .
[~ [ ] [ )
E 3IF e . . .
a o . .
o I
= o -
1 - L ]
0 i [] 1 1 1 1

E The dots follow a pattern. The value
decreases quickly with age at first,
then much more stowly. The pattern
resembles an example of expenential
decay [see page 251].

Value of cars

Questions

Time

{There is no exact answer. Slight
variations are correct,]

ﬂ Seconds studied | Objects remembered
5 3
18 7
15 5
20 8
25 6
30 10
35 9
40 12
45 17
50 15
55 E3
60 20
Qbjects remembered
20
18
16
PR -
3, 12 o
g1
8
s P
N
2|~ -
0 5 10 15 20 25 30 35 40 45 50 55 &0

Seconds studied

E Horizontal values are 1, 3 and 6.
The median is 3.
Vertical values are 2, 3 and 4. [In order]
‘The median is 3.
Median point is at {3, 3).

6r .

5 . .
4 . . . L)

3 L]

2 .

-

0 t 1 1 i 1 I !

a Horizontal values: 1,1,2
Median =1
Vertical values: 2,3,4
Median =3
Median point is (1, 3).

b Horizontal values: 3,4, 4
Median = 4
Vertical values: 4,4,5
Median =4
Median point is {4, 4).

¢ Horizontal values: 5,6,7
Median is 6.
Vertical values: 4, 5, 6
Median is 5.
Median point is {6, 5).

MW N 1 oy

median Ist group = (3.5, 6.5)
median 2nd group = (5.5, 3.5)
median 3rd group = {8, 1.5)

Judging of dogs
8F =
7 -
ey 6 “'
§5f- .
£
E 3
k]
2 -
] L
1 L 1 1
0 12 3 4
Breeding
Spelling | Grammar || Spelling | Grammar
3 7 7 5
2 3 10 9
10 10 5 6
7 7 4 4
9 8 3 5
[ 5 & 7
8 9 9 5
4 8
Test results
10 .
9 .
8
7
5 6
£ S .
84
3
2 -
] .
L] i 1
0 10




FEf @ positive ¥

b negative y

¢ negative ¥

N

X

vertical change in position

" horizontal change in position
-2

X

vertical change in position

* horizontal change in position

]
LR

It

m vertical intercept =2

¥

5

4
3iﬁ
2

1}--

o

12 3 45 6 x

vertical change in position

a m=
horizontal change in position
2
4
1
2
bb=2
C y=mx+bh
1
y=—x+2
2
.
N
4
3
2
1 ANE
0 2 3 4 5 6 X
vertical change in position
horizontal change in position
-5
6
5
6
b=6
y=mx+b
5
y=-—x+6
6
m Conduct ! Attendance |] Conduct | Attendance
1 6 3 3
7 7 5
5 7 6 4
4 4 10 7
9 8 z 3
2 5 5 3
a Conduct and attendance marks
8 -1
P DU N T
5] - -3
24 44-
o
g3 -
S S S
1 j R A S .
0 :
123456 78 910

Conduct

b Median of first four points is (2, 4).
Median of middle four points is (5, 4).
Median of last four points is (8, 6).

Conduct and attendance marks

T\

A\

Attendance
O = MW o W O~ Co

12 3 45678 910
Conduct
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vertical change in position
Hi=
horizontal change in position

]

Wi o | ro

Vertical intercept=3

Equationis y = %x +3

1
=—x+25
¥ 20
When x =100,
1 -4
=—x100+25
=%

=5+25 -
=75
Expected profit is $7.50

1
=—x + 25 {
Y =50
When y =305,
305= i:rc +25
20

28= er
20

x =560
560 units are likely to be produced.

1
=—x+25
an
When x = 1000,
1
=—x1000+25
4 20

=525
When x = 2500,

1
¥ =—x2500+2.5
20

=127.5
Extra profit = $127.50 — $52.50
=475
You would expect the profit tobe
$75 more.
Height of trees
h
25 7
ydp y—
20 .
d - . S
15 e
i Lt S
10 —
d
Sp7
0 S ————-

vertical change =24 - 10=14
horizental change =3-1=2
_ vertical change in position
"~ horizontal change in position
14
S 2
=7
b=3, h=mf+b
h=7t+3




b h=7t+3

1
d gradient=~
When t =6, i
h=7x6+3 =1
=45 Equationisy=x +6.
You would expect the tree to be - ) [y=x+b Whenx =7,y =13
45 m high. There Is a very strong negative sob=6]
correlation,
€ h=7t+3 bental il e Whenx =4,
enta 1nqs
When h =66, m 12 - X - y=4+6
7t+3=606 & 10 - ?_ ' =10
7t =63 % 8 —r The child is likely to be 10 years old.
=9 g : . E,. A
You would expect the tree to be E o, 1o . . .
9vears old = L There is a pattern. It is almost linear,
¥ - 15 20;5 éga ra; 40 [In general, the older the car the [ess
d Trees won't continue to grow at the s its value. This is an example of strong
rate they do to begin with. They a There is a strong positive correlation negative correlation. ]
eventually stop growing. between the age and the number of Value of cars
fillings. o000 N
m a R Course results 35000
100, - i b Paul is not correct. The strong FI000 - ~
20 8 positive correlation tells us that in §25000 T -
B By general those who are older have F20000 -
u 70)— , o 15600 -
3 ol more fillings, but it is not true for 10060 : B
3 50l every person. For example, one sot0 ~ .
= ol- 40-year-old person had just one 0 ’
30 7_ Al 12345678 910
ing. Age {years)
20 i -
0 1 I~ E There is a very strong positive
1 2 3As:ignsmenst mu;rks 5 10 X correlation between smoking and lung H a shoe size = %(height in cm) - 56
disease. 5
__ vertical change in position When height is 140 cm:
horizontal change in position ‘There i% a moderate negative shoe size = 2 % 140 — 56
70 correlation between the age of a car
“To and the distance travelled between =0
=7 breakdowns. If the height was less than 140 cm the
Vertical intercept = 20 ) ) rule would give a negative shoe size
Equation is R = 7x +20 PY] [t is not correct. Most of those who did which is not possible.
" wellin ancient history also did well in .
[The line of fit is not unique. modern history, but there is no proof b "Ihe original survey was of women so
A slightly different line will have a that being good at modern history the rule may not be able to be applied
different equation.) causes someone to do well in ancient to men or children.
} history. Only ten women were surveyed so
b Whenx =7, the rule might not be very reliable,
R=7x7+20 There is no reason to believe that it is If the height gets too large the rule
=69 the number of employees who cause may not be reliable.
The final mark islikely to be 69. the income to be higher. In fact Mandy . .
would probably find that her business m a x-values: 2,3,3 !
¢ WhenR =76, would suffer from having to pay the Median is 3 |
76=7x+20 extra employees. y-values: 1,2, 5
56=7x _ Median is 2 :
= Median point is (3, 2). ik
Bux , Challenge.......... p109 pointis (3,2) -
The assignment mark was likely b x-values: 4,4,6,6 !
to have been 8. a 16 students were surveyed. Median is 5 ‘
b Yes there isa pattern and it is linear. y-values: 3,4,4,5 i
E Tines for tasks ¢ {Other lines are possible.] Med.ian is 4 . ;
: Age in school year Median point is {5, 4). I{
' 19 ie ¢ x-values: 7,9, 10 I
_ 18[- -5 Median is 9 ‘
! 71 T y-values: 7,8,9
¥ Bloed 2lcool level z° Median is 8 J
! giconol teve g 15[ —+ Median point s (9, 8). :
. There is a strong positive correlation w14 -
B between the blood alcohol level and the <13
: ; time taken to complete the task. 12—e- —+ |
1—¢— - ‘ ‘
£ ' It
0278 o0z bl
Schoal year
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¥ Test results
o T
St _f
81—t ,AP,_J'___ —+— - —;—
O | R S e s o R St I I A S
2 i
g6 b
[ I B 8 i -
R L A
LNEERIZE IR
2t Vil 41
1 A—E | i L
i}
1 2 3 456 7 8 910X
Tast One result
i 1
Gradient = —
1
=1
Vertical intercept = -1

Bquation is y=x-1




