
 

1a The data is from the same week in the same month – not random B1 
1b Hurn – Random sampling, 

• Free of bias 
• Easy and cheap 
• Each sampling unit has a equal chance of selection 

 
• Not suitable for large population 
• A sampling frame is needed 

 
Leeming – Systematic sampling 

• Simple and quick to use 
• Suitable for large populations 

 
• A sampling frame is needed 
• It can introduce bias if the sampling frame is not random 

B1 
 
 
 
 
 
 
 
B1 

1c It is a very small sample B1 
1d Heathrow is in the south of england in away from the coast B1 
1e The mean and medians are relatively close. B1 
2a 𝑟𝑟 = 0.7692 M1A1 
2b  

𝐻𝐻0:𝜌𝜌 = 0 
𝐻𝐻0:𝜌𝜌 > 0 

0.7692 > 0.7067 
∴ 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 ℎ𝑦𝑦𝑦𝑦𝑦𝑦𝑟𝑟ℎ𝑟𝑟𝑒𝑒𝑒𝑒𝑒𝑒 

𝑇𝑇𝑟𝑟𝑇𝑇𝑟𝑟ℎ𝑟𝑟𝑟𝑟 𝑒𝑒𝑒𝑒 𝑟𝑟𝑦𝑦𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 

 
 
B1 hypotheses 
M1A1 
 
A1 

2c 𝑦𝑦 = 3.4167𝑥𝑥 + 44.989  
2d 3.4167 is how many marks you score for every hour of revision 

44.989 is how many marks you would expect with no revision 
 B1 
B1 

2e This is extralpolation B1 
3a • Fixed amount of trials 

• Only two options 
• Inpedendent probability 

B1 

3b �
65

184
� × 30 = 10.59 

11 days 

M1 
 
A1 

3c 𝑋𝑋~𝐵𝐵(184, 0.353) 
𝑃𝑃(30 ≤ 𝑋𝑋 ≤ 70) 

= 𝑃𝑃(𝑋𝑋 ≤ 70) − 𝑃𝑃(𝑋𝑋 ≤ 29) 
= 0.8024 

 
M1 
A1 

3d 0.353 is close enough to 0.5 
184 is large enough 

B1 

3e 𝑋𝑋~𝑁𝑁(65, 42) 
𝑃𝑃(59.5 ≤ 𝑋𝑋 ≤ 70.5) 

= 0.6037 

M1 
M1A1 
A1 

3f (One answer-the other)/(ans)*100 
= 0.0069% 

M1  
 
A1 

3g 𝐻𝐻0:𝑦𝑦 = 0.353 
𝐻𝐻1:𝑃𝑃 ≠ 0.353 

 
𝑋𝑋~𝐵𝐵(14, 0.353) 

𝑃𝑃(𝑋𝑋 ≥ 9) = 1 − 𝑃𝑃(𝑥𝑥 ≤ 8) 
= 0.0258 

 

B1 
 
 
M1 
 
A1 
 



0.0258 > 0.025 
Alternative: CR 𝑋𝑋 ≤ 1,𝑋𝑋 ≥ 10 
9 not in CR 

∴ 𝑒𝑒𝑛𝑛𝑒𝑒𝑛𝑛𝑖𝑖𝑖𝑖𝑟𝑟𝑒𝑒𝑟𝑟𝑛𝑛𝑟𝑟 𝑟𝑟𝑒𝑒𝑒𝑒𝑒𝑒𝑟𝑟𝑛𝑛𝑟𝑟𝑟𝑟 𝑟𝑟𝑦𝑦 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝐻𝐻0 
∴ 𝑟𝑟𝑛𝑛𝑇𝑇𝑒𝑒𝑐𝑐 𝑒𝑒𝑒𝑒 𝑒𝑒𝑛𝑛𝑟𝑟𝑦𝑦𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 

 
A1 

 

4a 

 
 
 

B1𝑃𝑃(𝐴𝐴 ∩ 𝐵𝐵 ∩ 𝐶𝐶) = 0 
B1 2 of 

𝑃𝑃(𝐴𝐴 ∩ 𝐵𝐵) = 24 
𝑃𝑃(𝐵𝐵 ∩ 𝐶𝐶) = 6 
𝑃𝑃(𝐴𝐴 ∩ 𝐵𝐵) = 0 

B1 2 of 
𝑃𝑃(𝐴𝐴) = 40 
𝑃𝑃(𝐵𝐵) = 50 
𝑃𝑃(𝐶𝐶) = 20 

B1 correct answer 
including 25 out of 
circles 

4b 
𝑃𝑃(𝑒𝑒ℎ𝑦𝑦𝑟𝑟𝑒𝑒|𝑏𝑏𝑇𝑇𝑏𝑏) =

𝑃𝑃(𝑒𝑒ℎ𝑦𝑦𝑟𝑟𝑒𝑒 ∩ 𝑏𝑏𝑇𝑇𝑏𝑏)
𝑃𝑃(𝑏𝑏𝑇𝑇𝑏𝑏) =

24
50

 
M1A1 

4c 𝑃𝑃(𝑒𝑒ℎ𝑦𝑦𝑟𝑟𝑒𝑒|𝑏𝑏𝑇𝑇𝑏𝑏) = 0.48 
𝑃𝑃(𝑒𝑒ℎ𝑦𝑦𝑟𝑟𝑒𝑒) = 0.48 

𝑃𝑃(𝑒𝑒ℎ𝑦𝑦𝑟𝑟𝑒𝑒) = 𝑃𝑃(𝑒𝑒ℎ𝑦𝑦𝑟𝑟𝑒𝑒|𝑏𝑏𝑇𝑇𝑏𝑏) 
∴ 𝑒𝑒𝑛𝑛𝑒𝑒𝑟𝑟𝑦𝑦𝑟𝑟𝑒𝑒𝑟𝑟𝑛𝑛𝑟𝑟 

 
 
M1 
A1 

5a 𝑋𝑋~𝑁𝑁(𝜇𝜇, 182) 
𝑃𝑃(𝑋𝑋 > 80) = 0.75 

𝑃𝑃 �𝑋𝑋 >
80 − 𝜇𝜇

18
� = 0.75 

80 − 𝜇𝜇
18

= −0.674 
𝜇𝜇 = 92.14 

 
M1A1 
 
 
M1 
 
A1 

5b 𝐻𝐻0: 𝜇𝜇 = 92.14 
𝐻𝐻1: 𝜇𝜇 < 92.14 

𝑋𝑋~𝑁𝑁 �92.14,
182

7
� 

𝐶𝐶𝐶𝐶 𝑋𝑋 < 80.9 
80 is in CR 

∴ 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 ℎ𝑦𝑦𝑦𝑦𝑦𝑦𝑟𝑟ℎ𝑟𝑟𝑒𝑒𝑒𝑒𝑒𝑒 
∴∗ 𝑦𝑦𝑟𝑟𝑟𝑟𝑒𝑒𝑦𝑦𝑛𝑛 𝑒𝑒𝑒𝑒 𝑟𝑟𝑦𝑦𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 

B1 
 
M1 
 
M1 
 
A1 

 

 

 

 

 

 

 

 

 

 



 

 

1a 𝑒𝑒 = 𝑛𝑛𝑟𝑟 +
1
2
𝑇𝑇𝑟𝑟2 

3 = 𝑛𝑛𝑦𝑦2.5 +
1
2

(−9.8)(2.5)2 
𝑛𝑛𝑦𝑦 = 13.45 

 
42 = 𝑛𝑛𝑥𝑥(2.5) 
𝑛𝑛𝑥𝑥 = 16.8 

 
 

 
 
M1A1 
A1 
 
 
A1 

 
1b 

𝑒𝑒 = 𝑛𝑛 + 𝑇𝑇𝑟𝑟 
𝑒𝑒 = 13.45 − 9.8(2.5) 

𝑒𝑒 = −11.05 
𝑒𝑒 = �16.82 + (11.05)2 

𝑒𝑒 = 20.1 
 

tan 𝜃𝜃 =
11.05
16.8

 
𝜃𝜃 = 33.5 

 
M1A1 
 
M1A1 
 
 
M1A1 

 

2a 𝑒𝑒 = 𝑛𝑛 + 𝑇𝑇𝑟𝑟 
0 = 15 + (−2.5)𝑟𝑟 

𝑟𝑟 = 6 
 

 

2b   
 

 



 

  



 

4a 𝑒𝑒𝑒𝑒
𝑒𝑒𝑟𝑟

= 2𝑟𝑟 + 𝑘𝑘 
2𝑟𝑟 + 𝑘𝑘 = 0 

2(2.4) + 𝑘𝑘 = 0 
𝑘𝑘 = −4.8 

 

4b 0 = 𝑟𝑟2 + 𝑘𝑘𝑟𝑟 + 3.2 

𝑟𝑟 = 4 𝑦𝑦𝑟𝑟
4
5

 

 

4c 
� 𝑟𝑟2 − 4.8𝑟𝑟 + 3.2
0.8

0

𝑒𝑒𝑟𝑟 + �𝑟𝑟2 − 4.8𝑟𝑟 + 3.2
4

0.8

𝑒𝑒𝑟𝑟 + � 𝑟𝑟2 − 4.8𝑟𝑟 + 3.2
68

4

𝑒𝑒𝑟𝑟 

= �
1
3
𝑟𝑟2 − 2.4𝑟𝑟2 + 3.2𝑟𝑟�

0

0.8

+ �
1
3
𝑟𝑟2 − 2.4𝑟𝑟2 + 3.2𝑟𝑟�

0.8

4

+ �
1
3
𝑟𝑟2 − 2.4𝑟𝑟2 + 3.2𝑟𝑟�

4

5

 

= 15.7 

M1 (three 
sections) 
M1A1 integration 
M1 definite 
integration 
A1  

 

 

 


