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Question Answer Marks Guidance 

4(a) 
[2 ×] z × 

n

  = 1.414 × [2 ×] 1.645 × 
n

   [ z = 2.326 ]  
M1 Form an equation in z (accept z = 1.414 × 1.645 

OE). 

Factor of 1.414 on the wrong side of the equation 
can still score M1. 

Condone 1.282 instead of 1.645 for M1. 

 2Φ(‘2.326’) –1  M1 OE. 

 α = 98 (3 sf) A1 Allow 98%. 

  3  

4(b) 90
'98 '

 = 45
49

 or 0.918 (3 sf) B1FT FT their α.  
no ft if alpha < 90 in 4(a). 

  1  

    

Question Answer Marks Guidance 

5(a) P(X < 2) = 0.840 + 40×0.839×0.2 + 40C2×0.838×0.22 

 = 0.0001329 + 0.0013292 + 0.0064799 

M1 Attempt P(X ⩽ 2) or P(X ⩽ 3) using B(40, 0.2). 

Need to see expressions. 

 = 0.00794 ( < 0.025 ) A1 SC unjustified X ⩽ 2 = 0.00794 scores M0B1. 

 P(X < 3) = [0.00794 + 40C3×0.837×0.23]  

 = 0.0079421 + 0.0205199 = 0.0285 > 0.025 

B1FT Correct term P(X = 3) added to P(X ⩽ 2) and one 

relevant comparison seen. Need to see expressions. 

 P(Type I) = 0.00794 (3 sf) with both relevant comparisons seen B1 Unjustified final answer 0.00794 scores SCB1B1. 

  4  
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Question Answer Marks Guidance 

2(a) Var(Y) = 4 B1 SOI. 

Accept sd = 2 for B1 if var = 4 not seen. 

 Var(X + Y) = 32 + ‘4’  M1 SOI. 

FT their Var(Y). 

 sd of X + Y = 13 = 3.61 A1  

  3  

2(b) Var(5X ) = 52 × 32  B1 May be implied. 

 Var(5X − Y) = Var(5X) + Var(Y) = “52 × 32 ” + “4” M1 ft their Var (5X), and their Var(Y) from 2(a). 

 sd of 5X − Y = 229  or 15.1 (3 sf) A1  

  3  

    

Question Answer Marks Guidance 

3(a) Sample mean = 32.5 soi or Width = 2.96 B1 SOI. 

Could be implied. 

 32.5 + 1.96 × 
100

  = 33.98  or 2.96 = 2 × 1.96 × 
100

   M1 OE. 

Factor of 2 error can still score M1.  
Accept z=1.96 or 1.645 for M1. 

 σ = 7.55 (3 sf) A1 (Final answer of 15.1 scores 2/3). 

  3  
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3(b) Because the sample size is large.  B1 Accept n is large. Accept n > 30 condone > 50 

‘Number of students is large’ B0 need ‘sample’ or 

100. 

  1  

3(c) 0.95r > 0.5 Allow ‘=’  M1 OR 0.95r evaluated for any positive integer r M1. 

 rln 0.95 > ln 0.5  Allow ‘=’ Correctly take logs and use log rule  A1 OE. 

0.9513 = 0.51… A1. 

 r < 13.5….  Allow ‘=’  A1 0.9514 = 0.48… A1. 

 Largest value of r is 13 A1 (Condone incorrect inequality signs throughout). 

 

  4  

1
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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  
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2(b) Population (X) is not normally distributed / Population (X) is Binomial B1 OE. 

Accept underlying distribution. 

  1  

    

Question Answer Marks Guidance 

3(a) 
Est(μ) = 

2750

60
 or 

275

6
 or 45.8 (3 sf)  

B1  

 
Est( 2 ) = 

2
60 127000 275

59 60 6

  
−     

 
M1 

Or 
21 2750

127000
59 60

 
− 

 
 

 

Note: σ (4.03) can score M1 for correct expression 

Use of biased (15.97) M0. 

 
=16.2 (3 sf) or 

2875

177
 

 

A1  

  3  
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Question Answer Marks Guidance 

2(b) Population (X) is not normally distributed / Population (X) is Binomial B1 OE. 

Accept underlying distribution. 

  1  

    

Question Answer Marks Guidance 

3(a) 
Est(μ) = 

2750

60
 or 

275

6
 or 45.8 (3 sf)  

B1  

 
Est( 2 ) = 

2
60 127000 275

59 60 6

  
−     

 
M1 

Or 
21 2750

127000
59 60

 
− 

 
 

 

Note: σ (4.03) can score M1 for correct expression 

Use of biased (15.97) M0. 

 
=16.2 (3 sf) or 

2875

177
 

 

A1  

  3  

2
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3(b) Ho: Population mean time = 45      H1: Population mean time > 45  B1 Allow ‘μ’ but not just ‘mean’. 

 '275'
 - 45

6

'16.24294'

60

  

M1 Standardise using their values from 3(a). 

Must have 60  (ignore cc). 

 = 1.602 to 1.595 A1 Accept 3sf 1.6(0) if nothing better seen. 

(or area = 0.0546 to 0.0553). 

FT Biased in 3(a) scores A1 for 1.608 to 1.615. 

 ‘1.602’ < 1.645 M1 Or compare areas. 

i.e. 0.0546 to 0.0553 > 0.05. 

 [Accept H0]  

There is insufficient evidence [at 5% level] to reject the company’s claim  

OR There is insufficient evidence to accept the passenger’s belief 

OR There is insufficient evidence that the mean time is more than 45 minutes 

A1FT OE. 

FT their z-calc. 

No contradictions, In context, Not definite, e.g. not 

‘Mean time is more than 45 mins’. 

 

Note: accept cv method (45.856 > 45.83 or 44.98 < 

45). 

  5  

    

Question Answer Marks Guidance 

4(a) Mean = 6 [$] B1 Ignore units in both parts of question 4. 

 Variance = 0.402 × 9 M1  

 = 1.44 [$2] A1  

  3  

4(b) Mean = 35 × ‘6’ = 210 [$] B1FT FT their mean in 4(a) 
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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. 

3


