
A-Level Further Mathematics · Unit 4 revision

Revision Sheet
A-Level Further Mathematics · Unit 4 Further Probability & Statistics

6 vocabulary items · 29 marks of exam questions (4 questions)

Part 1 · Vocabulary review answer key. Section A wants the exact English spelling.

Question Answer Marks
1 probability density function 1
2 cumulative distribution function 1
3 confidence interval 1
4 goodness of fit 1
5 Wilcoxon signed-rank test 1
6 probability generating function 1
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Question Answer Marks Guidance 

 H0: practical results and written results are equal 
H1: practical results are greater than written results 

B1 Or H0 : 0P Wm m  , H1 : 0P Wm m  , oe 
(m is population median). 

 There are 10 + signs; B(15, 0.5) soi M1  

 (P(  10) 1 P 9X X    =) 1 – 0.849 = 0.151 A1 P(X ⩽ 5) = 0.151 (implies M1) 

 Compare with 0.1: ‘0.151’ > 0.1 accept H0 M1 ‘0.151’ must come from a valid binomial 
calculation Correct ft conclusion for their 0.151 
and 0.1 Condone Reject H1  
‘Accept H0’ can be implied by a conclusion that is 
consistent with their 0.151 and 0.1 

 Insufficient evidence to suggest that practical results are greater than written results  A1 Correct work only, ignoring their hypotheses, 
conclusion in context with level of uncertainty in 
language. Not ‘prove’. 
Condone ‘no sufficient’ ‘not enough’. 
Do not accept statements such as ‘there is 
sufficient evidence to suggest…..’. 

  5  
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M1 Use correct formula with a t value. 

 B1 1.895 seen. 

  3.35,  4.30   A1 Accept with inequality signs or open brackets. 
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  4  

    

Question Answer Marks Guidance 
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  4  
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Question Answer Marks Guidance 

 
GZ(t) = 2 21 1 3 2 1

1
5 2 10 3 2

   
+ +  +   

   
t t t t  

M1  Wrong p and q (or swapped) or missing t, M1A0. 

p and q must have their numerical values from 

part (a). 

 
 ( )2 3 4 51

4 10 8 5 3
30

+ + + +t t t t t   
A1 Accept answer in any equivalent form. 

  2  

 16 8

30 15
=  oe 

B1 FT FT their fully expanded form of PGF. 

  1  

 (Z =) 2  B1 Correct work only, must see correct fully 

expanded polynomial form of PGF. 

  1  

    

Question Answer Marks Guidance 

3(a) 40 86 105 64 20 315
2.1,       

150 150

+ + + +
= = =x  

2.1
0.42

5
= =p   

B1 Must see either 315 or 2.1. 

AG 

  1  

8(b)

8(c)

8(d)
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 Signed differences 
  0.4  1.1   0.8  0.5  1 .2   0.9  1 .9  0.3  2.2  1 .6   0.6  1 .0     

M1 Allow one error. 

 Ranks:  2     8        5    3       9       6   1 1      1     12  1 0    4      7      M1 Attempt at ranking. 

 (P+ = 54) P- = 24 A1 All ranks must be correct. 

 H0: population median = 22.0 
H1: population median   22.0 

B1 Accept m used as ‘population median’ 

 Critical value from table = 17 B1  

 ‘24’ > ‘17’ Accept H0 M1 ‘24’ must come from a ranking of signed 
differences, ‘17’ must be critical value from tables 
(7, 9, 10, 13, 17 or 21). 
Correct ft conclusion for their 24 and their 17. 
Condone Reject H1. 
‘Accept H0’ can be implied by a conclusion that is 
consistent with their 24 and their 17. 

 Insufficient evidence to support (population) median not being 22.0 
 
Insufficient evidence against the manager’s claim 

A1 Correct work only, ignoring their hypotheses, 
conclusion in context with level of uncertainty in 
language. Not ‘prove’. 
Condone ‘no sufficient’ ‘not enough’. 
Do not accept statements such as ‘there is 
sufficient evidence to suggest…..’. 

  7  

9(a)
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 Distribution is symmetric about the population median  
Underlying/population distribution is symmetric about the median 

B1 Need to see population or underlying distribution 
mentioned. 
Underlying distribution is symmetric B0. 
Population distribution is symmetric B0. 
‘data’ implies B0 but condone ‘population data’  
‘mean’ implies B0. 

  1  

Question Answer Marks Guidance 
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M1 ‘Two’ terms obtained, correct denominator(s). 

 E(Y) = G’Y (1) = 14 M1 A1 t = 1 in their expression. 
CWO 

  3  

4(b) 
GX (t) = 

 24 3
t

t
 

B1  

  1  

9(b)

4
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Company Poor Satisfactory Good 

P (18) 
25 

(43) 
40.625 

(64) 
59.375 

Q 
 

(22) 
15 

(22) 
24.375 

(31) 
35.625 

 

M1 A1 Calculate E values to at least 2dp, allow one error. 
These must be seen. 
For A1, working to at least 2dp. 

 Chi-squared contributions:  
 

Company Poor Satisfactory Good 

P 1.96 0.1388 0.3603 

Q 3.2667 0.2314 0.6004 
 

M1  
 
 
At least 2 correct values or expressions seen. 
Or may be implied by AWRT 6.56 

 Test statistic = 6.56 A1 AWRT 6.56. 

 H0: Quality (of items) is independent of company 
H1: Quality (of items) is not independent of company 

B1 Condone ‘no association/relationship between….’ 
‘association/relationship between….’. 

 6.56 > 5.991 Reject H0 M1 ‘6.56’ from their attempt at chi-squared, 5.991 
must be correct.  
Consistent signs in comparison. 
FT conclusion from their 6.56. 
Condone ‘Accept H1’. 
‘Reject H0’ can be implied by a conclusion that is 
consistent with their 6.56. 

10(a)
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There is sufficient evidence to suggest that the quality of brushes is not 
independent of company.  

A1 Correct work only, conclusion in context with 
level of uncertainty in language. Not ‘prove’. 
Accept ‘enough evidence’. 
Condone ‘some evidence’. 
Do not accept ‘there is insufficient…’. 

  7  

P produces better quality brushes (than Q) 
or Q produces worse quality brushes (than P)  
 
P has fewer poor quality brushes than expected AND Q has more poor quality 
brushes than expected 

B1 Condone P is better (than Q). 

  1  

10(b)

10(a)

5


