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Question Answer Marks Guidance 

1(a) 1
4 4 9 1, 

18
+ + + = =k k k k k   

 

x –2 1 2 3 

P(X = x) 4

18
 

1

18
 

4

18
 

9

18
 

 

B1 Using sum of probabilities =1 to form an equation in k or value of 

k stated. 

 B1 Table with at least 2 correctly linked probabilities accurate. May 

be in terms of k.  

X –2 1 2 3 

P(X = x) 4k k 4k 9k 

 
Condone extra X values if probability stated as 0. 

 B1 4 correctly linked probabilities accurate.  

May not be in a table. 

  3  

1(b) 
[E(X) = 28k =] 

14
, 1.56

9
 

B1FT FT 28 × their k or correct with 0  1p  . 

  1  

1(c) 

P

10

18( 2| 0)
14

18

X X  =  

M1 ( ) ( )

( ) ( ) ( )

 P 1 P 3

 P 1 P 2 P 3

+

+ +

their

their
.  

May be in terms of k. With 0  1p  . 

If table correct, accept 

10

18    
14

18

or  

5

9
7

9

. 

 
= 

5

7
, 0.714 

A1  

  2  

1
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Question Answer Marks Guidance 

5(a) Method 1 

 [P(5, 6, 7) =] 7C5 (0.6)5(0.4)2 + 7C6 (0.6)6(0.4)1 + (0.6)7 
[= 0.261274 + 0.130637 + 0.027994] 

M1 One term of the form 7Cx ( ) ( )
7

1
−

−
x x

p p .  

0 1,  0  p x  or 7. 

 A1 Correct un-simplified expression no terms omitted leading to the 

final answer. 

 = 0.420 B1 0.4198 < p ⩽ 0.42[0]. 

 Method 2 

 [1-P(0,1,2,3,4) =] 1 – {(0.4)7 +7C1 (0.6) (0.4)6 +7C2 (0.6)2(0.4)5 

+7C3 (0.6)3(0.4)4 +7C4 (0.6)4(0.4)3} 

M1 One term of the form 7Cx ( ) ( )
7

1
−

−
x x

p p  0 1,  0  p x  or 7. 

  A1 Correct un-simplified expression, no more than 2 ‘middle’ terms 

omitted leading to the final answer. 

Condone omission of final bracket ‘}’. 

If other brackets omitted, allow recovery if correct answer 
obtained. 

 = 0.420 B1 0.4198 < p ⩽ 0.42[0]. 

  3  

2
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5(b) [Mean = 0.1 150 ]15 =  

[Variance = 0.1 150 0.9 ]13.5  =  

B1 15 and 13.5 seen, allowed un-simplified. May be seen in the 

standardisation formula. 

( )13.5, 3.674 3.6742346 implies correct variance =  .  

Withhold mark if variance clearly identified as standard deviation, 

condone N ( )15,  13.5  if standardisation formula correct or 

variance/standard deviation correctly stated as well. 

 
[P(X <  22 ) = P(

21.5 15
] )

13.5

−
Z  

M1 Substituting their µ and σ into the ±standardising formula (any 

number for 21.5), allow σ2 or √σ. 

 M1 Use continuity correction 21.5 or 22.5 in standardisation formula. 

 [P( 1.769Z ) = ( )Φ 1.769  ] 

 0.962 

M1 Appropriate area Φ, from final process, must be a probability 

Note: correct final answer implies this M1. 

 A1 AWRT 0.962. 

  5  

3
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1(a) 
( ) ( )

4 162
[ 0.6 0.4 ] 0.05184,  

3125
=   

B1 CAO. 

  1  

1(b) ( )6 61 1 0.6 0.6 − − =
 

  

Or 
2 3 4

5)

1 (0.4 0.4 0.6 0.4 0.6 0.4 0.6 0.4 0.6

0.4 0.6

− +  +  +  +  +


 

M1 0.6 ,  5, 6, 7=k k .  

Or 
2 3 4

5 6

0.4 0.4 0.6 0.4 0.6 0.4 0.6 0.4 0.6
1

0.4 0.6 0.4 0.6

 +  +  +  +  +
−  
  +  

.  

The blue terms may be omitted or included. 
Condone omission of final bracket only. 

Condone omission of both brackets if recovered by 1 – 

0.953344… or final answer 0.046656 rounded to at least 4SF. 

 
= 0.0467, 

729

15625
 

A1 0.046656 rounded to at least 3SF. 

  2  

4
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2(a) 
 

x 1 2 3 4 5 

P(X = x) 5

15
 

4

15
 

3

15
 

2

15
 

1

15
 

 40

120
 

32

120
 

24

120
 

16

120
 

8

120
 

 1

3
 

 1

5
 

  

 0.3333 0.2667 0.2[000] 0.1333 0.06667 

 
All decimals correct to at least 3SF 

B1 Table with correct x values and at least 1 correct probability.  

 B1 A second correct probability correctly linked to the correct x value, 
need not be in table, accept un-simplified.  

 B1 Two more correct probabilities correctly linked to the correct x 

values, need not be in table, accept un-simplified. 

 B1 5 correct probabilities linked with correct x values. 

 

SCB1 5 non-zero probabilities (not all 1/5) summing to 1 placed 

in a probability distribution table with correct x values if B1B1 

max scored. 
SCB2 for 

x 0 1 2 3 4 

P(X = x) 5

15
 

4

15
 

3

15
 

2

15
 

1

15
 

OE. 

  4  

5



A-Level Mathematics: 9709 Mathematics November 2025 Question Paper  52

9709/52 Cambridge International AS & A Level – Mark Scheme 

PUBLISHED 

October/November 2025  

 

© Cambridge University Press & Assessment 2025 Page 11 of 23  
 

Question Answer Marks Guidance 

2(b) [E(X) =]  

5 4 3 2 1
1 2 3 4 5

15 15 15 15 15
 +  +  +  +   

5 8 9 8 5 35 7
,

15 15 3

+ + + + 
= 

 
  

M1 Accept un-simplified expression. May be calculated in variance. 

Accept 
1 8 3 8 1

3 15 5 15 3
+ + + +  OE for the M mark. 

FT their table with 5 or 6 probabilities summing to 1 (0 < p < 1). 

 [Var(X) =] 

2 2 2 2 25 4 3 2 1
1 2 3 4 5

15 15 15 15 15
 +  +  +  +   

 

2
35

15

 
− 
 
their   

   1 5 4 4 9 3 16 2 25 1 49

15 9

  +  +  +  + 
− 

 
  

M1 Appropriate variance formula using their (E(X))2 value. 

FT their table with 4 or more probabilities (0 < p < 1) which need 

not sum to 1 or with an expression no more evaluated than shown 

in bold. 

 
= 

14
, 1.56

9
 

A1 AWRT.  

WWW but allow from truncation error (e.g. 0.266 rather than 
0.267). 

Note: 
14

9
 also comes from SCB2 but scores M1M1A0 max. 

  3  
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5(b) 
Mean = 

5.5 12 15.5 38 23 68 28 76 40.5 46

240

 +  +  +  + 
 

M1 At least 4 correct midpoints 

Midpoints 5.5 15.5 23 28 40.5 

May be seen by data table, accept un-simplified. 

 M1 Correct mean formula using their 5 midpoints (must be within 
class, not upper bound, not lower bound), condone 1 error. 

 = 25.875  A1 
Accept 

207 7
 or 25

8 8
 or 25.88 or 25.9 WWW. 

 

If 1 or more M not scored, SCB1 for 
207 7

, 25
8 8

 or 25.875 WWW. 

  3  

    

Question Answer Marks Guidance 

6(a) 10
5 9765625

[ ] 0.0346,
7 282475249

 
= 

 
  

B1 0.03457… 

  1  

6
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6(b) Method 1   

 
[P(0, 1, 2) =] 10C2 

8 2
6 1

7 7

   
   
   

 + 10C1 

9
6 1

7 7

   
   
   

 +

10
6

 
7

 
 
 

 

  0.2675729   0.3567639   0.2140583   = + + =   

M1 One term 10Cx ( ) ( )
10

1
−

−
x x

p p . 

With 0 1,  0  p x  or 10. 

 A1 Correct un-simplified expression. Allow 10 for 10C1. 

 0.838 B1 0.838 ⩽ p ⩽ 0.839. 

 
[P(0,1,2) =] 1 –{

10
1

7

 
 
 

+ 10C9 

9
6 1

7 7

  
  
  

 + 10C1 

2 8
6 1

7 7

   
   
   

 + 10C1 

3 7
6 1

7 7

   
   
   

 + 10C1 

4 6
6 1

7 7

   
   
   

 + 10C1 

5 5
6 1

7 7

   
   
   

 + 10C1 

4 6
6 1

7 7

   
   
   

 + 10C1 

3 7
6 1

7 7

   
   
   

} 

M1 One term 10Cx ( ) ( )
10

1
−

−
x x

p p .  

With 0 1,  0  p x  or 10. 

 A1 Correct un-simplified expression. Allow 10 for 10C1. 

Condone omission of up to 5 of the middle 6 terms. 
Condone omission of last bracket only. 

If both brackets omitted in un-simplified expression allow 

recovery for final stated calculation of 1 – 0.1616 or final answer 

WRT to 0.8384. 

 0.838 B1 0.838 ⩽ p ⩽ 0.8385. 

  3  

7
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6(c) 
[Mean = 

1
392 ] 56

7
 =  

[Variance = 
1 6

392 ] 48
7 7

  =  

B1 56 and 48 seen, allow un-simplified, may be seen in the 

standardisation formula. 

 

( 48,4 3, 6.928 6.9283 =   implies correct variance. 

 

Condone N(30, 48 ) if standardisation formula is correct or 

variance/standard deviation correctly stated as well. 

 
[P(X > 65) = P(

65.5 56
] )

48
Z

−
  

M1 Substituting their µ and positive σ into the ± standardising formula 

(any number for 65.5), allow σ2 or √σ. 

 M1 Use continuity correction 64.5 or 65.5 in ±standardisation formula 

 

Note: If no standardisation formula seen 
9.5

48

 
 
 

or 
9.5

6.928

 
 
 

 

scores M2. 

 [= 1 −  ( )Φ 1.3712 ] 

= 1 – 0.9149   

M1 Appropriate area Φ, from final process, must be a probability. 

 

May be implied by a sketch of the required probability area. 

 
Note: correct final answer implies this M1. 

Expect final answer < 0.5. 

 = 0.0851 final answer A1 Final answer  

Accept 0.08505 ⩽ p ⩽ 0.0852. 

  5  

8
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4(a) 
P(

1.2  1.2 
)

2.5 2.5
Z

−
    

M1 OE 

Using ± standardisation formula, not 2  , not σ, no continuity 

correction 

Use of ±standardisation formula once with 32.4, 2.5 and either 

31.2 or 33.6. No continuity correction, not 2 , not   

Implied by either 
1.2 1.2

 or
2.5 2.5

−  seen 

 ( ) ( ) ( )[ Φ 0.48 Φ 0.48 2Φ 0.48 1= + − = −  ] 

2 × 0.6844 – 1 or 2 × (0.6844 – 0.5) or 0.6844 – 0.3156 

M1 Calculating the correct probability area (leading to their final 

probability).  

This may be implied by the correct or appropriate probability area. 

 0.3688 A1  

 Expected number = 0.3688 600 221.28 =  so 221 or 222  B1 FT FT their 4-figure probability to obtain a single integer answer. No 

approximation indicated, condone use of 3sf probability here if 

more accurate answer seen earlier. 

  4  

9
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4(b) Method 1 

 [P(2 ⩽ X < 8) = 1 – P(0, 1, 8, 9) = ] 

 

1 – (0.49 + 9C1 0.48 0.6 + 9C8 0.410.68 + 0.69) = 

 

[1 – 0.000262144 – 0.00353894 – 0.060466176 – 0.010077696 =] 

M1 One term of the form 9Cx ( ) ( )
9

1
x x

p p
−

− , 0 1,  0p x    or 9 

 A1 Correct un-simplified expression. 

Condone omission of last bracket only. If both brackets omitted in 

un-simplified expression, allow recovery for final stated 

calculation of 1 – 0.07434… or better.  

 0.926 B1 0.925 < p ⩽ 0.926 from correct working. 

 Method 2 

 [P(2 ⩽ X < 8) = P(2, 3, 4, 5, 6, 7) = ] 

 
9C2 0.47 0.62 +9C3 0.46 0.63 +9C4 0.45 0.64 +9C5 0.44 0.65 +9C6 0.43 

0.66 +9C7 0.42 0.67  

M1 One term of the form 9Cx ( ) ( )
9

1
x x

p p
−

− , 0 1,  0p x    or 9. 

 A1 Correct un-simplified expression. 

 0.926 B1 0.925 < p ⩽ 0.926 from correct working. 

  3  

10
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4(c) Mean = 80 0.6 48 =  

Variance = 80 0.6 0.4  = 19.2 

B1 48 and 19.2 (CAO) seen, allow un-simplified. 

May be in standardisation formula. 

(4.38178… to at least 4SF identified as σ implies correct 

variance). 

Do not condone clear incorrect identification. 

 
[P(X  50 ) =] P(

50.5 48
)

19.2
Z

−
  

M1 Substituting their 48 and their 19.2 into the ±standardising 

formula (any number for 50.5), allow σ2 or √σ. 

  M1 Use continuity correction 49.5 or 50.5 in their standardisation 

formula. 

Note: If no working 
2.5 2.5

4.38219.2
or

   
    

  
seen gains B2.  

 [P( 0.571Z  ) = ( )1 Φ 0.571− =  ] 

1 – 0.7160 = 

M1 Appropriate probability area, from final process, must be a 

probability. 

May be implied by a sketch of the required probability area. 

Expect final answer < 0.5. 

 0.284 A1 AWRT 

  5  

11
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6(a) Method 1   

 
P(X = 2) = 

6 5 4 3 4! 3

10 9 8 7 2!2! 7
    =   

M1 AG. 

6 5 4 3

10 9 8 7
k     or 

4 3 6 5

10 9 8 7
k     for k an integer, k > 1. 

 A1 
4C2 may be seen for 

4!

2!2!
. 

 

 Method 2   

 6 4
2 2C C 15 6 3

10C4 210 7

  
= = 
 

  
M1 AG. 

6 4
2 2C C  seen as the numerator of a fraction. 

Condone use of permutations if used consistently. 

 A1  

  2  

12
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6(b) 
 

x 0 1 2 3 4 

P(X = x) 1

210
, 

0.00476 

4

35
, 

0.114 

3

7
 

8

21
, 

0.381 

1

14
, 

0.0714 

B1 Table with correct values of x and at least one further non-zero 

probability correct. 

Condone extra x values if probability stated as 0. 

 B1 Third probability correct.  

Accept probabilities not in table if clearly identified. 

 

 B1 Fourth probability correct.  

Accept probabilities not in table if clearly identified. 

 

 B1 Fifth probability correct.  

Accept probabilities not in table if clearly identified. 

 

SCB1 for 4 further non-zero probabilities adding to 
4

, 0.5712
7

 if 

B2 max scored. 

  4  

6(c) 

[P(2B, 3B | 3B1R or 2B2R or 1B 3R) =] 

3 8

7 21
4 3 8

35 7 21

+

+ +

 

M1 3 8

7 21
their+  seen as the numerator of a fraction. 

 B1 FT 4 3 8
   
35 7 21

their their+ + seen as the denominator of a fraction. 

 

= 

17
170 8521 ,

97 194 97

105

 
 

= 
 
 

, 0.876 

A1 Accept 0.87628…to at least 3SF. 

  3  

 

13


