R, Scatter graphs and the line of best fit

ROBINSON Worked solutions

This topic online

n Write down the type of correlation you would expect to see in a scatter graph of each of the
following.

a. The daily temperature and the number of ice creams sold at a kiosk.

b. The age of a car and its value. (2 marks)
As temperature rises, more tee creams are sold, so posctive
correlation
As o cor 32.(:5 older, cts value ac,o.(.(.s, $0 ne.so.tu/e. correlation
n The table shows the age and the value of six second-hand cars of the same model.
Age (years) 1 2 31568

Value (£1000s) | 12 | 105 | 9 | 7 | 6 | 35

A scatter graph is drawn of value against age. Describe the type of correlation. (1 mark)

ASQ' vp, value down

Ntao..tivc correlation
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n The table shows the number of hours that each of 8 students spent revising, and their scores in a

test.

Hours revising

1

2

3

4 | s

Test score

22

28

35

39 | 47

52

58

65

The data is plotted on a scatter graph.

a. Describe the type of correlation the scatter graph would show.

b. Interpret this correlation for these students.

70

60

50

40

Test score

30

20

10

4 5

Hours revising

(2 marks)

As £he hours tacrease From! to 8, £he scores ruse ste.o.d.;.(.d From 22 to ¢S, so0 the

correlation cs positive

Tn context, more reviscon time ts associated with o hashe.r test

scofe
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n The table shows the hours seven students spent revising and their test scores.

Hours | 1 2 3 4 5 6 7

Score 25 | 35 | 48 | 52 | 66 | 70 | 85

On the grid, plot these points to make a scatter graph.
100

90

80

70 X

60

50 X

Test score

40

30

20

10

0 1 2 3 4 5 6 7 8

Hours of revision (2 marks)
(1, 25) (2, 35) (3, 42)
(«+, s2) (s, ¢¢)
(¢, 70) (7, 85)

B The table shows the hours of sunshine and the number of ice creams a kiosk sold on seven days.

Hours of sunshine | 2 3 4 5 6 7 8

Ice creams sold 30 | 42 | 50 | 22 | 71 80 | 92

a. One day does not fit the pattern. Write down the hours of sunshine and the ice creams sold on
that day.

b. Ignoring that day, describe the correlation. (2 marks)

o)
Okhers ruse s‘be.o.d.:.(.yj S hours should be about ¢O

Outleer: (5, 22)
b)

More sunshine, more sales

o) (s, 22) b) pos'\tnvz
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A garage records the engine size, in litres, and the top speed of a number of cars. The engine sizes
range from 1.0 litres to 2.5 litres. A scatter graph of the data shows strong positive correlation and a
line of best fit has been drawn.

a. Priya uses the line of best fit to estimate the top speed of a car with a 4.5 litre engine. Explain
why her estimate may not be reliable.

b. Dev says, "The graph proves that a bigger engine causes a higher top speed.” Give one reason
why Dev may be wrong. (2 marks)

The data onlY covers engine sizes prom \.O to 2.5 Litres, so using the Line ot u.5
Litres assumes the trend continves outside the data range, which ma.y not be true
A correlation between two varcables does nok prove that one cavses the other; o
third ‘,ac'l:or ma.Y be cavolved

A scatter graph of children aged 5 to 11 shows positive correlation between shoe size and score on a
reading test.

Sam says, "Bigger feet make you better at reading." Explain why Sam is wrong. (2 marks)

Correlotion does not mean cavse
Older children: btwu acu,t
Older children: better re.mdma

Aaz explains both

The table shows the midday temperature and the number of hot chocolates a café sold on seven
days.

Temperature (°C) | 2 5 8 11 14 | 17 | 20

Hot chocolates 64 | 55 | 46 | 60 | 28 | 19 | 10

The line of best fit has equation y = 70 - 3x, where x is the temperature and y is the number of hot

chocolates.
a. Write down the outlier.
b. Describe the correlation.

c. Use the line of best fit to estimate the number sold when the temperature is 10°C. (3 marks)

o)
Expected about 37 0t \\OC, but 60

Ovktier (1, ¢O)

b)

Temperature up, sales down
e)

y= 70 -3 %10

= %0

o) (I\, ¢0) b) M.ao.t:.ve. ¢) 4O
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n A line of best fit on a scatter graph passes through the points (2, 10) and (8, 34).

Use the line to estimate the value of y when x = 5. 2 marks)

S is hm(.l.wo.:) between 2 and B
y=(o+ 34) 2

=22

22

m The scatter graph shows the number of hours of sunshine and the number of visitors to a country
park on each of 10 days.

a. Describe the correlation shown by the scatter graph.

b. On another day there were 7.5 hours of sunshine. By drawing a line of best fit, estimate the
number of visitors to the park on this day.

240
220
200
180
160
140
120
100

Number of visitors

80
60
40
20

0

0 1 2 3 4 5 6 7 8 9 0 11 12

Hours of sunshine (3 marks)
The pouats rise From bottom Le.ogt to toyp r:.sh‘(:, so the correlation
is posctive

Oraw o Lene °f best J:'\t throuah the muddle of the pou\ts

ﬂt.md.ina VP from 1.5 hours to the Line and across gives roughly 160 visitors (o.nd va.lve
From \SO to \75 with o sensible L&.nz)
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m A shop records the temperature (from 12°C to 28°C) and the number of cold drinks sold each day.
The line of best fit has equation y = 4x + 10, where x is the temperature in °C and y is the number of
drinks.

a. Estimate the number of drinks sold when the temperature is 20°C.
b. Write down what the gradient of 4 tells you.

c. Kim uses the line to predict sales on a day when the temperature is 40°C. Explain why her
prediction may not be reliable. (4 marks)

o)
y=4x20+I0

= 90

)

4 more drinles For each I°C
¢)

Oota w\(.:, 9oes up to z%OC

o
4o C s e..x.'(:ro.po(.o.ta.onl Mo.j not continue

o.) 90 b) 4 more per |°C, c) e..ztro.po(.o.tion
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m The table shows the maths score and the science score of 8 students.

Maths score 10 | 20 | 25 | 30 | 35 | 40 | 45 | 50

Sciencescore | 18 | 26 | 32 | 38 | 40 | 44 | 50 | 54

The first six points have been plotted on the scatter graph.
a. Complete the scatter graph by plotting the last two points.
b. Describe the correlation between the maths scores and the science scores.

c. Interpret this correlation.

60

55 X
50 X

45 X

40 X

35
30
25 X

20

Science score

15
10
5
0

0 5 10 15 20 25 30 35 40 45 50 55 60

Maths score (3 marks)

Plot (45, SO) and (SO, 54) on £he gred

The pounts rise From bottom Le.l.t to top r:.akt, so the correlation
is positive

Thcontext, students who do well in maths also tend to do well

LA Science

m A factory records the age, in years, and the weekly maintenance cost, in pounds, of its machines. A
scatter graph of the data is drawn and a line of best fit passes through the points (1, 20) and (9, 60).

a. What type of correlation does the graph show?
b. Use the line of best fit to find an estimate for the weekly maintenance cost of a machine that is 5

years old. (3 marks)
Cost rises as oqe Fises, so the correlation ts posctive
The Line rises bj 60 - 20 = 40 pounds over 1-1=1% years, which

s ES per yeor
Ats Years

204(S-\)xS = 20420 = Fuo
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m The scatter graph shows the outside temperature, in °C, and the number of portions of soup sold by
a cafe on each of 8 days.

a. One of the points is an outlier. Write down the coordinates of this point.

b. Ignoring the outlier, use the graph to estimate the number of portions of soup sold on a day
when the outside temperature is 9 °C.

70
65
60
55
50
45
40
35
30
25
20
15
10

Portions of soup sold

0 2 4 6 8 10 12 14 16 18 20

Temperature (°C) (3 marks)

The general trend s M.So.'k:.\/e., with points galling stbo.d.:.(.d os temperature rises;
the po‘\nt (n, 10) Lees e below thes trend, so tt s the ovtlier

Oroaw o Line of best oc.a.‘t throuSh the remacning points

Qeo.i'ms From 9 °C to the Line 3&.\/&5 roUshLd w7 portaons (o.oozp‘l:
44 £o SO)
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m The scatter graph shows the number of hours each of 9 students spent revising and their scores in
an exam marked out of 80.

a. Write down the type of correlation shown.
b. Draw a line of best fit on the scatter graph.
c. Use your line of best fit to estimate the exam score of a student who revised for 5.5 hours.

d. Amir revised for 20 hours. Explain why the line of best fit should not be used to estimate his
score.

80
70
60
50

40

Exam score

30

20

10

Hours revising (4 marks)
The points rese together, so the correlation s posctive

Orow o stro.t.aln‘k Line throuak the muddle of the points,
Following the trend

Ke.«dina From 5.5 hours o the Line geves roughty 53 marks
(accept 4l to 57)

The data onLv goes up to 1 hours of revision, so using the Line ot 20 hours cs

extrapolation and ma Yy give o score that s tmpossible (over 80) or s:.m\o(.:) wrong
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