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Question Paper and Worked Solutions 
Please note, this document represents my own solutions to the questions, is entirely unofficial and is not related to 
the mark scheme (which I have not seen).  Therefore, while it should help you see how to do the questions, it won’t 
include every valid method or give you a break down of the mark allocation.  If you spot any errors, or think you have 
found a better solution, please email me so I can update it.   
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1. 
a) 
i. 
Mode: 𝟕𝟏 
Range: 75 − 66 = 𝟗 
ii. 

 

Median: 
35+1

2

𝑡ℎ
 value: 70. 

 

Lower quartile: 
35+1

4

𝑡ℎ
 value: 69    Upper quartile: 

3(35+1)

4

𝑡ℎ
 value: 72    ⟹     𝐼𝑄 𝑟𝑎𝑛𝑔𝑒 = 72 − 69 = 𝟑 

iii. 
 

 

𝜇 =
∑ 𝑓𝑥

∑ 𝑓
=

2464

35
= 𝟕𝟎. 𝟒 

 

𝜎2 =
∑ 𝑓𝑥2

∑ 𝑓
− (

∑ 𝑓𝑥

∑ 𝑓
)

2

=
173610

35
− (70.4)2 = 4.1257 …     ⟹     𝝈 = 𝟐. 𝟎𝟑 𝒕𝒐 𝟐 𝒅. 𝒑. 

b) 
𝑀𝑒𝑎𝑛 = 𝜇 − 60 = 𝟏𝟎. 𝟒        𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 = 𝜎 = 𝟐. 𝟎𝟑 

  



 

 
2. 
a) 
i. 

𝑋~𝑁(1.86, 0.042)    ⟹     𝑃(𝑋 < 1.90) = 𝑃 (𝑍 <
1.90 − 1.86

0.04
) = Φ(1) = 𝟎. 𝟖𝟒𝟏𝟑𝟒 

ii. 

𝑃(𝑋 > 1.80) = 𝑃 (𝑍 >
1.80 − 1.86

0.04
) = 𝑃(𝑍 > −1.5) = 𝑃(𝑍 < 1.5) = Φ(1.5) = 𝟎. 𝟗𝟑𝟑𝟏𝟗 

iii. 
𝑃(1.80 < 𝑋 < 1.90) = 𝑃(𝑋 < 1.90) − 𝑃(𝑋 < 1.80) = 0.84134 − (1 − 0.93319) = 𝟎. 𝟕𝟕𝟒𝟓𝟑 

iv. 
𝑃(𝑋 ≠ 1.86) = 1 − 𝑃(𝑋 = 1.86) = 1 − 0 = 𝟏 

b) 

𝑃(𝑋 > 1.80) = 0.98   ⟹     𝑃 (𝑍 < −
1.80 − 1.86

𝜎
) = 0.98   ⟹    

0.06

𝜎
= 2.0537   ⟹     𝝈 = 𝟎. 𝟎𝟐𝟗𝟐 𝒕𝒐 𝟑 𝒔. 𝒇. 

 



 
3. 
a) 
i. 

220

750
= 𝟎. 𝟐𝟗𝟑 𝒕𝒐 𝟑 𝒅. 𝒑. 

ii. 
24

750
= 𝟎. 𝟎𝟑𝟐 𝒕𝒐 𝟑 𝒅. 𝒑. 

iii. 
110

750
+

215

750
−

24

750
=

301

750
= 𝟎. 𝟒𝟎𝟏 𝒕𝒐 𝟑 𝒅. 𝒑. 

iv. 
64

220
= 𝟎. 𝟐𝟗𝟏 𝒕𝒐 𝟑 𝒅. 𝒑. 

v. 
64

195
= 𝟎. 𝟑𝟐𝟖 𝒕𝒐 𝟑 𝒅. 𝒑. 

b) 

𝑃(𝐷𝑎𝑟𝑘 ℎ𝑎𝑖𝑟 𝑎𝑛𝑑 𝑏𝑟𝑜𝑤𝑛 𝑒𝑦𝑒𝑠) =
92

750
        𝑃(𝑀𝑒𝑑𝑖𝑢𝑚 ℎ𝑎𝑖𝑟 𝑎𝑛𝑑 𝑔𝑟𝑒𝑒𝑛 𝑒𝑦𝑒𝑠) =

55

750
 

 

(
3
1

) (
92

750
)

2

×
55

750
=

1396560

421875000
= 𝟎. 𝟎𝟎𝟑𝟑𝟏 𝒕𝒐 𝟑 𝒔. 𝒇. 

 
  



 
4. 
a) 
i. 

 
 

𝑆𝑢𝑣 = ∑ 𝑢𝑣 −
∑ 𝑢 ∑ 𝑣

𝑛
= 701.6158 −

81.58 × 70.11

10
= 129.65842 

𝑆𝑢𝑢 = ∑ 𝑢2 −
(∑ 𝑢)2

𝑛
= 808.2288 −

81.582

10
= 142.69916 

𝑆𝑣𝑣 = ∑ 𝑣2 −
(∑ 𝑣)2

𝑛
= 632.3553 −

70.112

10
= 140.81409 

𝑟𝑢𝑣 =
𝑆𝑢𝑣

√𝑆𝑢𝑢𝑆𝑣𝑣

=
129.65842

√142.69916 × 140.81409
= 𝟎. 𝟗𝟏𝟒𝟔𝟖 𝒕𝒐 𝟓 𝒅. 𝒑. 

ii. 
𝑟𝑥𝑦 = 𝑟𝑢𝑣 = 𝟎. 𝟗𝟏𝟒𝟔𝟖 𝒕𝒐 𝟓 𝒅. 𝒑. 

𝑢 and 𝑣 are generated from 𝑥 and 𝑦 by shifting the points down 100 and left 100.  This is a linear transformation, 
and therefore the correlation is unchanged.   
b) 
There is a strong positive correlation between the average speed of the fastest qualifying lap and the average speed 
of the three race laps.  That is, the faster a rider is on the qualifying lap, the faster he is likely to be for the race.   



 
5. 
a) 
i. 
Using the first column: 

𝑋~𝐵(30,0.18)    ⟹     𝑃(𝑋 = 3) = (
30
3

) 0.183(1 − 0.18)27 = 𝟎. 𝟏𝟏𝟏𝟓 𝒕𝒐 𝟒 𝒅. 𝒑. 

ii. 
𝑋1~𝐵(30,0.1)    ⟹     𝑃(𝑋1 ≤ 5) = 𝟎. 𝟗𝟐𝟔𝟖 

iii. 
𝑋2~𝐵(30,0.35)    ⟹     𝑃(𝑋2 > 10) = 1 − 𝑃(𝑋2 ≤ 10) = 1 − 0.5078 = 𝟎. 𝟒𝟗𝟐𝟐 

iv. 
𝑋3~𝐵(30,0.25)    ⟹     𝑃(5 < 𝑋3 < 10) = 𝑃(𝑋3 ≤ 9) − 𝑃(𝑋3 ≤ 5) = 0.1298 − 0.1047 = 𝟎. 𝟎𝟐𝟓𝟏 

b) 
𝑌~𝐵(150,0.72)    ⟹     𝑚𝑒𝑎𝑛 = 𝑛𝑝 = 150 × 0.72 = 𝟏𝟎𝟖 

 
𝑣𝑎𝑟𝑖𝑎𝑛𝑐𝑒 = 𝑛𝑝(1 − 𝑝) = 150 × 0.72 × 0.28 = 𝟑𝟎. 𝟐𝟒 

 



 
6. 
a) 
i. 
𝑎 = 15 since when no pressure is applied, the depth is 15𝑐𝑚.   
ii. 

𝑦 = 𝑎 + 𝑏𝑥    𝑤ℎ𝑒𝑟𝑒    𝑎 = �̅� − 𝑏�̅�    𝑎𝑛𝑑    𝑏 =
𝑆𝑥𝑦

𝑆𝑥𝑥
 

 

𝑆𝑥𝑦 = ∑ 𝑥𝑦 −
∑ 𝑥 ∑ 𝑦

𝑛
= 13490 −

1450 × 107

10
= −2025        𝑆𝑥𝑥 = ∑ 𝑥2 −

(∑ 𝑥)2

𝑛
= 280000 −

14502

10
= 69750 

 

𝑏 =
−2025

69750
= −0.02903    �̅� =

∑ 𝑥

𝑛
=

1450

10
= 145    𝑎𝑛𝑑    �̅� =

∑ 𝑦

𝑛
=

107

10
= 10.7 

 
⟹     𝑎 = 10.7 − (−0.02903)(145) = 14.90968    ⟹     𝒚 = 𝟏𝟒. 𝟗𝟎𝟗𝟔𝟖 − 𝟎. 𝟎𝟐𝟗𝟎𝟑𝒙 

iii. 
The seal reduces in depth by 0.02903𝑐𝑚 for every 1𝐾𝑃𝑎 of pressure applied.   
b) 

𝑦 = 14.90968 − 0.02903 × 225 = 𝟖. 𝟑𝟕𝟕𝟒𝟏𝟗𝒄𝒎 
c) 
i. 
400𝐾𝑃𝑎 is outside the range of the observed data.  Extrapolation is unlikely to be as reliable as interpolation as a 
predictor of data.   
ii. 
Substituting 𝑦 = 525 into our regression line gives 𝑥 = −0.33226 which would be a negative depth (not possible).   



 
7. 
a) 
i. 

𝑉~𝑁(118,652)    ⟹     𝑃(𝑉 < 0) = 𝑃 (𝑍 <
0 − 118

65
) = 1 − P (Z <

118

65
) = 1 − Φ(1.8154) = 0.03438 

This suggests that there is a 3.4% chance that a guest will use a negative quantity of water, which is impossible.   
ii. 
By the central limit theorem, the mean of a sufficiently large sample taken from any distribution may be assumed to 

be normally distributed with mean 𝜇 and standard deviation 
𝜎

√𝑛
.  The negative quantity issue will not be a problem 

because the chance of being negative with this distribution is vanishingly small: 

�̅�~𝑁 (118,
652

80
)    ⟹     𝑃(�̅� < 0) = 𝑃 (𝑍 <

0 − 118

65

√80

) = 1 − 𝑃 (𝑍 <
118

65

√80

) = 1 − Φ(16.24) ≈ 0 

b) 
i. 

𝑃(�̅� < 𝑈) = 0.99   ⟹     𝑃 (𝑍 <
𝑈 − 118

65

√80

) = 0.99  ⟹    
𝑈 − 118

65

√80

= 2.3263   ⟹     𝑈 = 134.91 

 
𝐿 = 118 − (134.91 − 118) = 101.09   ⟹     𝟏𝟎𝟏. 𝟎𝟗 < �̅� < 𝟏𝟑𝟒. 𝟗𝟏 

ii. 
The chance of the population mean being above 134.91 is less than 1%, so it is very unlikely to be 140 𝑙𝑖𝑡𝑟𝑒𝑠.   
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