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Correlation & Regression Mark Schemes

Question 1

A teacher collected the maths and physics test scores of a number of students and drew a scatter diagram Q.\

e et s (Faurl% slroati) posttwe  correlahon.
The belter a student perborms
" on Hee maHs best the beler
they kead bo Pufom\ on He
plmésu,s kest.

Score on physics test

Score on mathematics test

(a) Describe the correlation shown by the scatter diagram, and interpret the correlation in context.

2]

An alternative therapist collected data on his clients’ reported levels of anxiety as well as the number of
trees they had hugged in the course of therapy. He drew a scatter diagram to represent this data.

Reported level of anxiety

Number of trees hugged

(b) Describe the correlation shown by the scatter diagram, and interpret the correlation in context.

[2]

A teacher collected the maths and physics test scores of a number of students and drew a scatter diagram b\

to represent this data. ( Sl’fo “%\ f\&sahl/(, cocre ‘ah ON .
The more krees o client kuﬁgad
"t Fhe lower Hoe reported  level

Score on physics test

OF cmxu,l-y,

Score on mathematics test

(a) Describe the correlation shown by the scatter diagram, and interpret the correlation in context.

[2]

An alternative therapist collected data on hisclients’ reported levels of anxiety as well as the number of
trees they had hugged in the course of therapy. He drew a scatter diagram to represent this data.

Reported level of anxiety
*

Number of trees hugged

(b) Describe the correlation shown by the scatter diagram, and interpret the correlation in context.

[2]
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Question 2

Jennifer sells cups of tea at her shop and has noticed that she sells more tea on cooler days. On 0\ | N P [/L_" dﬂ}a\ (A l’@ LSO Wwr 61 D C al\d
five different days, she records the maximum daily temperature, T, measured in degrees Celsius,
and the number of cups of teas sold, . The results are shown in the following table. ‘(
pesformn o lneas cegngszon (o« b).
Maximum Daily Temperature, | 3 5 8 9 12
T. :
Cups of tea sold, C. 37 34 33 26 21 x “SP : /r

The relationship between T and € can be modelled by the regression line of € on T with equation

C=al+b. 5 lisk ¢

(a) (i) Find the value of @ and the value of b. \ \ Cr

= -1.1S6... b= 4%.145...

(ii) Write down the value of Pearson’s product-moment correlation coefficient, r.

o: -1.76 (3s#) b= 43.2 (3<f)

[4]
(b) Using the regression equation, estimate the number of teas that Jennifer will sell on a day 4
when the maximum temperature is 11°C. l) r T - 0. C( LLs...
[2]
f=-00au2 (2sk)
(c) Being sure to consider the result from part (a)(ii) in your answer, state how confident you
would be in your estimate from part (b).
[2]
Jennifer sells cups of tea at her shop and has noticed that she sells more tea on cooler days. On b) S lib ‘ = \\ ( V\"O C

five different days, she records the maximum daily temperature, T, measured in degrees Celsius,
and the number of cups of teas sold, C. The results are shown in the following table.

(= -126 (v) + 43.2

Maximum Daily Temperature, | 3 5 8 9 12
L = 22.¢780... & 14
Cups of tea sold, C. 37 34 33 26 21

The relationship between T and € can be modelled by the regression line of € on T with equation
C=al +b.

24 cups ot tea
(a) (i) Find the value of @ and the value of b. e =17 6 b *435.2
NB calculotor values for o wd b used
(ii) Write down the value of Pearson’s product-moment correlation coefficient, r.
[4]

(b)Using the regression equation, estimate the number of teas that Jennifer will sell on a day
when the maximum temperature is 11°C.

[2]
(c) Being sure to consider the result from part (a)(ii) in your answer, state how confident you

would be in your estimate from part (b).

[2]
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Jennifer sells cups of tea at her shop and has noticed that she sells more tea on cooler days. On (13 /\L{, (&=) t’ ( MAQPL F(O M PM {' [b) i3S ML‘([;IQ,

five different days, she records the maximum daily temperature, T, measured in degrees Celsius,
and the number of cups of teas sold, . The results are shown in the following table.

by becpolakion  andh e corelubion s

Maximum Daily Temperature, | 3 5 8 9 12
r shong (e close b -1)
Cups of tea sold, C. 37 34 33 26 21 % %

The relationship between T and € can be modelled by the regression line of € on T with equation

3 i Verﬁ conbident Hatl Hhe echimale

(a) (i) Find the value of a and the value of b. | S CCCUrO Le .

(ii) Write down the value of Pearson’s product-moment correlation coefficient, r.
[4]

(b)Using the regression equation, estimate the number of teas that Jennifer will sell on a day
when the maximum temperature is 11°C.

[2]

(c) Being sure to consider the result from part (a)(ii) in your answer, state how confident you
would be in your estimate from part (b).

[2]

Question 3

The following table shows the mean height, y cm, of primary school children who are age x years 0\ I n P Ud' dikh)g A \'@ ({SO wr G D C aﬂd
old.

| Age, x years [ 625 | 735 | 85 | 925 [1075] pes forna ¢« lnees ((’/gPﬁ’,SQRO\/\ (ax « b).

| Mean Height, y cm [ 115 [ 121 [ 129 | 136 | 140 |

»x el a&e/

The relationship between x and y can be modelled by the regression line of y on x with equation

y=ax+b. l_
list:
(a) (i) Find the value of a and the value of b. S l’kﬂ(g L\'
(ii) Write down the value of Pearson’s product-moment correlation coefficient, r. l\ (v S 14 5 7 . % & b s 7 g - 7 9— S Gl -

[4]

O: S.3%8 (3sF) b=7¢.7 (3<f)

(b)Using the regression equation with your values of a and b from part (a)(i), estimate the height
of a child aged 9 years old.

m 1) = 0.98u%...

(c) Explain why it is not appropriate to use the regression equation to estimate the age of a child

who is 133 cm tall. r - 0 GI8H (SS ‘)
[1]
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The following table shows the mean height, y cm, of primary school children who are age x years
old.

[ Age, x years

[ 625735 85 [ 9.25 [10.75 ]
[ Mean Height, y cm

[ 115 [ 121 | 129 | 136 [ 140 |

The relationship between x and y can be modelled by the regression line of y on x with equation
y=ax+bhb.

(a) () a= S%g b.7£.7

Find the value of a and the value of b.
(ii) Write down the value of Pearson’s product-moment correlation coefficient, r.

[4]

(b)Using the regression equation with your values of a and b from part (a)(i), estimate the height
of a child aged 9 years old.

[2]

(c) Explain why it is not appropriate to use the regression equation to estimate the age of a child
who is 133 cm tall.

1]

The following table shows the mean height, y cm, of primary school children who are age x years
old.

| Age, x years

[ 625]735] 85 [ 9.25 [1075]
[ Mean Height, y cm

[115 [ 121 [ 129 | 136 | 140 |

The relationship between x and y can be modelled by the regression line of y on x with equation
y=ax+b.

(a) (i) Find the value of @ and the value of b.
(ii) Write down the value of Pearson’s product-moment correlation coefficient, r.
[4]

(b) Using the regression equation with your values of a and b from part (a)(i), estimate the height
of a child aged 9 years old.

[2]

(c) Explain why it is not appropriate to use the regression equation to estimate the age of a child
who is 133 cm tall.

(1]

b) Sub

Y= 5 €% (9) + 78.7

= A« 1wl'o «

Y= (3(.60749...

1L e (3sf)

lﬁ:

NB colculokor values for o

ad b used.

) e regression lwme g on 2
chould only be used b0 Find Y.

when quwen o value of 9¢.

For more help, please visit www.exampaperspractice.co.uk
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Question 4

Rebecca, a regular jogger, ran the “Thao Dien Loop” on 7 consecutive days. The following table 01\ | N P LL" dﬂ[’& A k’@ (\/So r & D C Q,\d

shows the distance, x km, that she ran and the corresponding number of caleries, y, that she was
able to burn during the run.

pe{"orvv\ e linear (e&MEsson (s + b).

[ Distance(x) | 2 | 5 [ 6 [ 7 [ 10 [ 12 | 14 |
| calories (y) | 180 | 315 | 365 | 435 | 619 | 830 | 871 |

s liek: diskance

The number of calories burnt during a run is dependent upon on the length of the run. The
relationship between x and y can be modelled by the regression line of y on x with equation

B y list: calories

(a) (i) Find the value of @ and the value of b. l\ a - 61 . lo 7 YR IO I‘g 76(! i3

(i) Write down the value of Pearson’s product-moment correlation coefficient, r.

A:62.% (36 b=18.2 (3<f)

[4]
(b) Interpret, in the context of the question, the value of a found in part (a)(i). “) r - O . q q 0 7 o
[1]
On the 8t day, Rebecca is only able to run for 8 kilometres. r = 0 . QQ \ ( 3 =3 F )
(c) Use the result from part (a)(i) to estimate the number of calories Rebecca will lose.
[2]
(d) Comment on the validity of using the result from part (a)(i) answer part (c).
(1]

Rebecca, a regular jogger, ran the “Thao Dien Loop” on 7 consecutive days. The following table
shows the distance, x km, that she ran and the corresponding number of calories, y, that she was b)

able to burn during the run. R (4 bc ¢ (ﬂ M" buﬂ\ a‘\ 6)(""5\

[ Distance(x) [ 2 [ 5 [ 6 [ 7 [ 10 | 12 [ 14 |

| Calories (y) | 180 | 315 | 365 | 435 | 619 | 830 | 871 | 61.1 Ca‘O’l es ‘Of LVHB L [’fﬁ
The number of calories burnt during a run is dependent upon on the length of the run. The l EM (G \,
relationship between x and y can be modelled by the regression line of y on x with equation
y =ax+b.

0 62.%

(a) (i) Find the value of a and the value of b.

(i) Write down the value of Pearson’s product-moment correlation coefficient, r.

4
(b)Interpret, in the context of the question, the value of a found in part (a)(i).

[1
On the 8t day, Rebecca is only able to run for 8 kilometres.
(c) Use the result from part (a)(i) to estimate the number of calories Rebecca will lose.

[2]
(d)Comment on the validity of using the result from part (a)(i) answer part (c).

[1]

For more help, please visit www.exampaperspractice.co.uk
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Rebecca, a regular jogger, ran the “Thao Dien Loop” on 7 consecutive days. The following table
shows the distance, x km, that she ran and the corresponding number of calories, y, that she was
able to burn during the run.

[Distance(x) [ 2 | 5 [ 6 [ 7 [ 10 [ 12 [ 14 |
| calories (y) | 180 | 315 | 365 | 435 | 619 | 830 | 871 |

The number of calories burnt during a run is dependent upon on the length of the run. The
relationship between x and y can be modelled by the regression line of y on x with equation

y=ax+bhb.
n:62.%] b=1§.¢

(a) (i) Find the value of a and the value of b.

(ii) Write down the value of Pearson’s product-moment correlation coefficient, r.

[4]
(b) Interpret, in the context of the question, the value of a found in part (a)(i).

[1]
On the 8t day, Rebecca is only able to run for 8 kilometres.
(c) Use the result from part (a)(i) to estimate the number of calories Rebecca will lose.

[2]
(d)Comment on the validity of using the result from part (a)(i) answer part (c).

(1]

Rebecca, a regular jogger, ran the “Thao Dien Loop” on 7 consecutive days. The following table
shows the distance, x km, that she ran and the corresponding number of calories, y, that she was
able to burn during the run.

[ Distance(x) [ 2 [ 5 [ 6 [ 7 [ 10 | 12 [ 14 |
| Calories (y) | 180 | 315 [ 365 [ 435 | 619 | 830 | 871 |

The number of calories burnt during a run is dependent upon on the length of the run. The
relationship between x and y can be modelled by the regression line of y on x with equation
y =ax+b.
(a) (i) Find the value of a and the value of b.

(i) Write down the value of Pearson’s product-moment correlation coefficient, r.

f-=-0.9ay (2%st) 4

(b)Interpret, in the context of the question, the value of a found in part (a)(i).

[1]
On the 8t day, Rebecca is only able to run for 8 kilometres.
(c) Use the result from part (a)(i) to estimate the number of calories Rebecca will lose.

[2]
(d)Comment on the validity of using the result from part (a)(i) answer part (c).

[1]

¢)

d)

Sub 2= € o ®
lﬁ: 62 2 (g) + (g. ¢
%: Sl6. 4L gS. ..

y:= 516 calories  (3st)

NB caleulotor values for o wad b ovsed

fhe answer Foow pack (O 1s
valid and reliable as F wos

drown by aberpolahon ond ¢
IS very sl'tong (close ko ).
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Question 5

The percentage of people who are willing to get a particular vaccine is dependent on their age.
The following table shows the age, A years old, and the corresponding percentage of people, V/,
that are willing to receive a vaccine for 6 different ages.

Age, (4) 25 30 35 40 45 50
Percentage of willing people, 57 59 61 62 68 75
)]

The relationship between A and V can be modelled by the regression line of IV on A with equation
V=aA+b.

(a) (i) Find the value of @ and the value of b.
(ii) Write down the value of Pearson’s product-moment correlation coefficient, r.
[4]
(b) Interpret, in the context of the question, the value of a found in part (a)(i).
[1]

(c) Use the result from part (a)(i) to estimate the percentage of people aged 95 years old who are
in willing to receive a vaccine.

[2]
(d) Comment on the validity of using the result from part (a)(i) to answer part (c).

(1]

The percentage of people who are willing to get a particular vaccine is dependent on their age.
The following table shows the age, A years old, and the corresponding percentage of people, V,
that are willing to receive a vaccine for 6 different ages.

Age, (4) 25 30 35 40 45 50
Percentage of willing people, 57 59 61 62 68 75
()

The relationship between 4 and V can be modelled by the regression line of V on A with equation
V=aA+b.

a: 0.674

(ii) Write down the value of Pearson’s product-moment correlation coefficient, r.

(a) (i) Find the value of @ and the value of b.

[4]
(b)Interpret, in the context of the question, the value of a found in part (a)(i).
[1]

(c) Use the result from part (a)(i) to estimate the percentage of people aged 95 years old who are
in willing to receive a vaccine.

[2]
(d)Comment on the validity of using the result from part (a)(i) to answer part (c).

[1]

For more help, please visit www.exampaperspractice.co.uk
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a=0.674L...

a: 0.674 (3sf)

r=094%37 .

¢ =0.044
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The percentage of people who are willing to get a particular vaccine is dependent on their age.
The following table shows the age, A years old, and the corresponding percentage of people, V/,
that are willing to receive a vaccine for 6 different ages.

Age, (4) 25 30 35 40 45 50
Percentage of willing people, 57 59 61 62 68 75
()

The relationship between A and V can be modelled by the regression line of V on A with equation
V=aA+b.

(a) (i) Find the value of @ and the value of b. a: 0'67“ b 8 3% 4

(ii) Write down the value of Pearson’s product-moment correlation coefficient, r.
[4]
(b)Interpret, in the context of the question, the value of a found in part (a)(i).
[1]

(c) Use the result from part (a)(i) to estimate the percentage of people aged 95 years old who are
in willing to receive a vaccine.

[2]

(d)Comment on the validity of using the result from part (a)(i) to answer part (c).

[1]

The percentage of people who are willing to get a particular vaccine is dependent on their age.
The following table shows the age, A years old, and the corresponding percentage of people, I/,
that are willing to receive a vaccine for 6 different ages.

Age, (4) 25 30 35 40 45 50
Percentage of willing people, 57 59 61 62 68 75
)]

The relationship between 4 and V can be modelled by the regression line of VV on A with equation
V=aA+b.

(a) (i) Find the value of @ and the value of b.
(ii) Write down the value of Pearson’s product-moment correlation coefficient, r.

[4]

(b) Interpret, in the context of the question, the value of a found in part (a)(i).

(1]

(c) Use the result from part (a)(i) to estimate the percentage of people aged 95 years old who are
in willing to receive a vaccine.
V= 102/ (2st)

(d)Comment on the validity of using the result from part (a)(i) to answer part (c).

[2]

[1]

¢)

d)

Sub A =95 wmbo V.
V= 0. 674 (45) + 3€ 4
V= l0L.43¢20...

V= 1027 (zgf)

NB caleuloor values for o wd b U&ZA

e answer m patk €) wos diown
vin exkrapolabion, heace (F s
unreliable . Adohhonallﬂ Hee
pe(ccnl—aﬁe_ 15 over (007 which
s aok  poscible,
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Question 6

table below shows the airfares in US dollars from Prague in the Czech Republic, to eight different
destinations in Europe.

The price, $P, of an airline ticket is dependent on the distance, D km, between two cities. The 0\ | n P [/L‘( dﬂ}o& W\ k@ (SO wr & D C a'\d

¢ '
[ Distance (D) | 885 [ 340 | 835 | 330 [ 1270 [ 295 | 650 [ 1930 | PP/ "O(M . ltu\u;u &6‘\9/35\0‘,\ S b>

[ PriceP) | 99 | 50 | 90 [ 45 [ 119 [425 | 59 | 139 |

i\ »x leb: disbance
Let L, be the regression line of P on D. The equation of the line L, can be written in the form
P=aD+b.
5 !(5{' Lopriee

Let L, be the regression line of Don P. The equation of the line L, can be written in the form
=Gl a:=006L80G... b-24.0623..

(a) (i) Find thevalue of @ and the value of b.

o :0.0628 (3F) b=24.1 (3<f)

(ii) Find the value of ¢ and the value of d.

3 ot £
Bi) e ek price
(b)Write down the value of Pearson’s product-moment correlation coefficient, r.

4 list: d.slrcmce.

[2]

(c) Use the result from part (a)(i) to estimate the price of an airline ticket for a flight from Prague c =1 Ll 7¢60... Ol - 3 7 O i S ﬂ[ 7 e
to a destination that is 2635 km away.

o C:= lU.® (2F) dz-370 (3s¢)
The lines L, and L, both pass through the same point with coordinates (p, q).
(d)Find the value of p and the value of q.

[2]
The price, $P, of an airline ticket is dependent on the distance, D km, between two cities. The ) MS I_l/\ N22(D p ((

ns C cl (o).

table below shows the airfares in US dollars from Prague in the Czech Republic, to eight different L & % oina FOL (

destinations in Europe.

r= 09634, .

[ Distance (D) | 885 [ 340 | 835 | 330 [ 1270 [ 295 | 650 [ 1930 |
[ PriceP) [ 99 [ 50 [ 90 | 45 | 119 [425] 59 | 139 |

f:=0963 (2st)

Let L, be the regression line of P on D. The equation of the line L; can be written in the form
P=aD+b.

NB ( 1& Hie sume for both regressions,

Let L, be the regression line of Don P. The equation of the line L, can be written in the form
D=cP+d.

(@) (i) Find the value of @ and the value of b.

(ii) Find the value of ¢ and the value of d.

(b) Write down the value of Pearson’s product-moment correlation coefficient, r.

[2]

(c) Use the result from part (a)(i) to estimate the price of an airline ticket for a flight from Prague
to a destination that is 2635 km away.

[2]
The lines L; and L, both pass through the same point with coordinates (p, q).
(d)Find the value of p and the value of q.

[2]

For more help, please visit www.exampaperspractice.co.uk
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The price, $P, of an airline ticket is dependent on the distance, D km, between two cities. The
table below shows the airfares in US dollars from Prague in the Czech Republic, to eight different L‘ S e h D = 'l 6 3 S n ‘Lo P
destinations in Europe.

[ Distance (D) | 885 [ 340 | 835 | 330 [ 1270 [ 295 | 650 [1930 | P= 0.06214 (2635) + 20(~ ‘
[ PriceP) | 99 | 50 | 90 | 45 [ 119 [425 | 59 | 139 |
P= M4, 18S€..

Let L, be the regression line of P on D. The equation of the line L, can be written in the form

P=aD+b.
Let L, be the regression line of Don P. The equation of the line L, can be written in the form p = I q 6 u S d 0 “ a cs (3 ) ‘ )
D=cP+d.

a:00629 |[b=124.\

(@) (i) Find the value of @ and the value of b.

NB coleulotor values for o wnd b osed

(ii) Find the value of ¢ and the value of d.

(b)Write down the value of Pearson’s product-moment correlation coefficient, r.

[2]

(c) Use the result from part (a)(i) to estimate the price of an airline ticket for a flight from Prague
to a destination that is 2635 km away.

[2]
The lines L, and L, both pass through the same point with coordinates (p, ).
(d)Find the value of p and the value of q.
[2]
The price, $P, of an airline ticket is dependent on the distance, D km, between two cities. The C{) go [\/f’, simpl l'aa\e, LIVEN (/L[MEL[’I ong on ({5 our G DC

table below shows the airfares in US dollars from Prague in the Czech Republic, to eight different
destinations in Europe. .
Lo P

= 0.06924D + 29.1

[ Distance (D) | 885 [ 340 | 835 | 330 [ 1270 [ 295 | 650 [ 1930 |
| PriceP) [ 99 [ 50 [ 90 | 45 | 119 [425 | 59 | 139 | L, - D

- L.gP - 270

Let L, be the regression line of P on D. The equation of the line L; can be written in the form
P ab+b. Use caleulotor values for o, b, ¢ and o

Let L, be the regression line of Don P. The equation of the line L, can be written in the form

D=cP+d. D:p: R16.875... P :(,I: €0.475. .
(a) (i) Find the value of @ and the value of b. a0 0629 b . 14‘

p= 817 (3sH q= 80.4 (3sP)

(ii) Find the value of ¢ and the value of d.
C=14.8 d=-370

[3]
(b)Write down the value of Pearson’s product-moment correlation coefficient, r.

[2]

(c) Use the result from part (a)(i) to estimate the price of an airline ticket for a flight from Prague
to a destination that is 2635 km away.

[2]
The lines L, and L, both pass through the same point with coordinates (p, ).
(d)Find the value of p and the value of q.

[2]
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