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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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2 est (μ) = 499.5 or 29970/60 B1  

 
est (σ2) = 60

59
( 

0
14970 00

6
3  – ‘499.5’2) or 1/59(14970300 – (29970)2 /60 ) 

M1 Biased var = 4.75 M0. 

 = 4.83 or 285/59 A1  

 H0: Pop mean (or μ) = 500 

H1: Pop mean (or μ) ≠ 500 

B1  

Both. Not just ‘mean’. 

 

' 4.83'

60

'499.5' 500−  M1 For standardising with their values. 

Must have ÷√60 . Ignore cc s. 

 = –1.762 A1 Allow −1.778 (from biased variance)  

accept 3 sf if nothing better. 

 ‘1.762’ < 1.96 or −’1.762’ > −1.96  

0.0390 > 0.025 

M1 For valid comparison. 

Allow 1.778 < 1.96 0.0377 > 0.025. 

 There is insufficient evidence that [mean ] mass is not 500g A1FT In context. Not definite. No contradictions. 

FT from incorrect z. 
µ only accepted if defined. 

Accept CV method 499.5 > 499.44. 

Using biased var or using incorrect hypothesis can 

score a maximum of 6/8. 

  8  
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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  

2
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5(b) Rejection region is X ⩽ 2 B1 OE. 

  1  

5(c) H0 will be rejected 

Or result lies in the rejection region 

B1  

  1  

    

Question Answer Marks Guidance 

6(a) N(2.5 + 0.8 , 0.05+ 0.02) = N(3.3, 0.07) B1B1 SOI B1 for N(3.3, …) B1 for 0.07 give at early stage 

OE. 

 3.55 '3.3'

'0.07 '

−  [= 0.945] 
M1 For standardising with their values. 

 1 – ɸ('0.945') M1 For area consistent with their values. 

 = 0.172 (3 sf) A1  

  5  
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6(b) E(D) = 2.5 – 3 x 0.8 = 0.1 B1 Give at early stage. 

OE. 

 Var(D) = 0.05 + 32×0.02 = 0.23 M1 Give at early stage. 

 0 ('0.1')

'0.23'

−
 [= −0.2085 or 0.209 or 0.208] 

M1 For standardising with their values. 

Must have used the vars for denom. 

 Φ(‘−0.2085’) = 1 – Φ(‘0.2085’) M1 For area consistent with their values. 

 = 0.417 (3 sf) or 0.418 A1  

  5  

3
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7(a) [f(x) = 3
4

− (x2 − 8x + 15)]   

 5
23

4
4.5

( 8 15)dx x x− − +   

M1 Attempt to integrate their f(x). 

 

Condone missing -3/4. 

 
= 

3 23
4 3

5
4 15

4.5

x x x
 

− − + 
 

 
A1 Correct integration and correct limits 4.5 and 5.  

OE e.g. 1– integration from 3 to 4.5 

condone missing –3/4. 

 3 23 125 4.5
4 3 3

100 75 ( 4 4.5 15 4.5)
 

− − + − −  +  
 

 
M1 Attempt substitute correct limits in correct integral 

must have the –3/4.  

OE. 

May be implied by correct answer. 

 = 5
32

 or 0.15625 or 0.156 (3 sf) A1  

  4  

7(b) Median = 4 B1  

  1  

7(c) 1 − 2 × ‘ 5
32

’ or 2(0.5 − ‘ 5
32

’) M1 Must see working. FT their 5
32

. 

 11
16

 or 0.6875 or 0.687 or 0.688 (3 sf) A1FT FT their 5
32

.  

   SC not using 7(a) and integrating from 3.5 to 4.5 

and getting 11/16 OE scores B1 only. 

  2  

 

4


