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Question Answer Marks Guidance 

1(a) 
e−3(

3 43 3
3! 4!

+ ) = e−3(4.5 + 3.375) = 0.22404 + 0.16803 
M1 Allow one end error. 

Allow incorrect λ.  

 = 0.392 (3 sf) A1  

  2  

1(b) λ = 5 B1 SOI. Need to be stating or using Poisson. 

 
1 − e−5(1 + 5 + 

25
2!

) = 1 – e−5(1+5+12.5)  

= 1 – (0.0067379 + 0.0336897 + 0.0842243 ) 

M1 Allow one end error and any λ. 

 = 0.875 (3 sf) A1 Alternative combinations method. 

B1 for one correct product, M1 for correct structure 
( incl 1 – … ) and probs of full set of totals = 1 or 

probs of full set of totals = 2. 

A1 for 0.875. 

  3  

1(c) T ~ N(600, 600) B1 SOI. 

 559.5 600

600

−  [= −1.653] 
M1 For standardising. Must have sqrt. 

Allow with no or incorrect continuity correction. 

 Φ(‘−1.653’) = 1 − Φ(‘1.653’) M1 For correct area consistent with their working. 

 = 0.0492 (3 sf) or 0.0491 A1  

  4  

1
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Question Answer Marks Guidance 

3(a) λ = 1.45 B1 Need indication of Poisson. 

 
e−1.45 (1 + 1.45 + 

21.45
2!

 + 
31.45

3!
) = e−1.45(1+1.45+1.05125+0.5081041) 

M1 Allow one term extra or omitted or incorrect. 
Allow incorrect lambda. 

 = 0.94[0] or 0.941 A1 SC use of Binomial(14500, 0.0001) to find 

prob (< 4) = 0.940485 = 0.940 scores B2. 
Unjustified 0.94[0] or 0.941scores B1B1. 

  3  

3(b) e−14500p seen or 2e−1.45 [= 0.46914 ] seen B1FT FT their λ from 3(a). 

 e−14500p = 2e−1.45 [ −14500p = ln 2 + (−1.45)] M1 Forming an equation in p and attempting to solve. 

FT their e−14500p . 

Factor of 2 on the wrong side of the equation can 
still score M1. 

 p = 0.0000522 (3 sf) A1 OE. 

Use of binomial reaching 0.0000522 scores SCB2. 

  3  

2
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Question Answer Marks Guidance 

1(a) Computers are donated independently or singly or randomly B1 Context i.e. ‘computers’ or ‘donations’ must be 

mentioned. ‘Events/trials/X/It is independent’ B0. 

ISW after a correct statement. 

  1  

1(b) λ = 9.6 B1  

 
e−9.6(

79.6
7!

 + 
89.6

8!
) = e-9.6 (1490.97 + 1789.16) = 0.10098 + 0.12118 

M1 Allow one end error and incorrect λ.  

Accept fully correct sigma notation. 

 = 0.222 (3 sf) A1 As final answer. 

SC Unjustified 0.222 scores B1M0B1. 

  3  

1(c) N(48, 48) B1 SOI. 

 50.5 48

48

−
 [= 0.361] 

M1 For standardising with their N (…, …) 

Ignore missing or incorrect cc for M1. 

 1 − Φ(‘0.361’) M1 For area consistent with their working. 
 

 = 0.359 (3 sf) A1  

  4  
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Question Answer Marks Guidance 

1 (λ ) = 4 B1 SOI. 

 2 3
4 44 4

e 1   4         e
2! 3!

− − 
+ + + = 

 
 (1 + 4 + 8 + 10.6666) 

= 0.018316 + 0.073263 + 0.146525 + 0.19537 

M1 Allow any λ, allow one end error. 

 = 0.433 A1 SC1 Unsupported answer of 0.433 scores B1B1. 

SC2 Use of Normal mean = 4 B1. 

SC3 Use Binomial 0.432 or 0.433 scores B1. 

  3  

    

Question Answer Marks Guidance 

2(a) N (6, ….) B1 Normal used with a mean of 6. 

 
2 3

 
2

 = = 1.5 (or   1.5 =  or 
6

2
 or 1.22 (3sf) 

M1 Var of 1.5 (or sd found). 

 6.2 - 6
 

1.5

100

 
M1 For standardising. Must have 100 . Ignore 

incorrect continuity correction (correct cc if used is 

1/2n). 

 = 1.633 A1 Or accept 1.674 with correct cc. 

 ( )P     6.2  = 1  X  − Φ(‘1.633’) M1  

 = 0.0512 or 0.0513 (3sf) A1 Or accept 0.0471 with correct cc (scores full marks). 

  6  

3
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 Variance = 35 × ‘1.44’ M1 FT their variance of cost for one person. 

 = 50.4 [$2] A1  

  3  

    

Question Answer Marks Guidance 

5(a)(i) 3 4 5
-3.5 3.5 3.5 3.5

e + +
3! 4! 5!

 
 
 

 = -3.5e (7.1458 + 6.2526 + 4.37682) = 

0.21579 + 0.18881 + 0.13217  

M1 Any λ, allow one end error. 

Must see expression or terms. 

 = 0.537 A1 SCB1 for unsupported answer of 0.537. 

  2  

5(a)(ii) Use of N(1.2 ×100 + 2.3 × 200, …) = N(580, ….) B1 SOI give at early stage. 

 Var(S) = 1.2 × 100 + 2.3 × 200 = 580  M1 SOI give at early stage. 

 600.5 '580'
 

'580'

−
 

M1 For standardising with their values. 

Allow with omitted or incorrect continuity 

correction. 

 = 0.851 A1  

 1 – Φ(‘0.581’) M1 For area consistent with their working 

 = 0.197 (3sf) A1  

  6  
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Question Answer Marks Guidance 

5(b) 3 4 55 λ λ λ
× + = 

2 3! 4! 5!
 Or 

3 4 55
+ = 

2 3! 4! 5!

    − − −      
      

       
e e e  

 

B1 Accept with or without each term multiplied by e-λ. 

 2  5  50   0 − − =  M1 Legitimately obtain quadratic in λ. 

 
( )( )λ  10 λ + 5  = 0−  or 

5 ±  25 + 4 × 50
λ = 

2
 

 
λ = 10  

A1  

 

 

Alone. 

  3  

    

Question Answer Marks Guidance 

6(a) H0: Proportion (at college) owning Pumpkin phone = 0.25  

H1: Proportion (at college) owning Pumpkin phone < 0.25 

B1 Allow p = 0.25, p < 0.25. Allow 25%. 

  1  

6(b) B(30, 0.1) and P(X ⩾ 5) attempted M1 May be implied. 

 1− (0.930 + 30×0.929×0.1 + 30C2×0.928×0.12 + 30C3×0.927×0.13 + 30C4×0.926×0.14) 

= 1 – (0.042391 + 0.141304 + 0.22766 + 0.236088 + 0.177066) 

M1 For expression or terms. No end errors. 

 = 0.175 (3 sf) accept 0.176 A1 SC Unsupported working and correct answer scores 

M1B1. 

  3  

6(c) 1 7
 × 

1 8 8 ± z
8 40

 

M1 Any z must be a z. 

Only one side calculated can score M1. 

4


