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Question Answer Marks Guidance 

6(b) 114
1.406





−
=   

 

99.5
0.842





−
= −   

B1 1.405 < z1 < 1.407, −1.407 < z1 < −1.405 seen. 

 B1 0.841 < z < 0.843, −0.843 < z < −0.841 seen. 

 M1 Use of the ±standardisation formula once with µ, σ equating to a z-

value (not 0.20, 0.80, 0.08, 0.92, 0.5793, 0.4207, 0.5319, 0.4681, 

0.7881, 0.2119, 0.8212, 0.1788). Condone continuity correction 

±0.05, not σ2, not  . 

 Solve, obtaining values for µ and σ 

 
105,   6.45 = =   

M1 Solve two equations in µ and σ using the elimination method, 

substitution method or other appropriate approach to obtain values 

for both µ and σ. 

 A1 104.5 1  05.5 .  

6.44   6.475 .  

If one or both the M marks have been withheld, SCB1 for both 

correct. 

  5  

    

Question Answer Marks Guidance 

7(a) 10!
151200

2!2!3!

 
= 

 
  

B1 CAO. 

  1  

1
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Question Answer Marks Guidance 

7(b) Method 1[SC_ S _ _ _ _ _ _] 

 7!

2!3!
2  7     

M1 7!

2!3!
 k  1 k , a positive integer. 

 M1 Integer 7  .  

 = 5880 A1  

  3  

 Method 2 Considering each case separately [SC-S, S-CS] 

 
With Y 

6!

2!3!
2  7 840  =  

With H 
6!

2!3!
2  7 840  =  

With E 
6!

    2  7
2!2!

   = 2520 

With L 
6!

  2   7
3!

   = 1680 

M1 6!

2!3!
 l , 

6!
 and

2!2!
m  

6!

3!
 n  seen. 

 
1 ,  , l m n , positive integers. 

 840 + 840 + 2520 + 1680 M1 Summing 4 correct or correctly identified scenarios, oe 

 = 5880 A1  

2
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7(b) Method 3 Considering each case separately [SC-S, S-CS] 

 
SCYS 

7!

2!3!
 2  840 =  

SCHS 
7!

2!3!
 2  840 =  

SCES 
7!

     2 
2!2!

  = 2520 

SCLS 
7!

   2 
3!

  = 1680 

M1 7!

2!3!
 l , 

7!
 and

2!2!
m  

7!

2!
 n  seen 

 

1 ,  , l m n , positive integers 

 840 + 840 + 2520 + 1680 M1 Summing 4 correct or correctly identified scenarios, OE. 

 = 5880 A1  

  3  

7(c) Method 1 Total arrangements with Ss at ends – arrangements with Ss at ends and Es together 

 8! 6!

2!3! 2!
−   

 

[= 3360 – 360] 

M1 8!
,  1  3360

2!3!
−  q q .  

 M1 6!
,     360

2!
− m m .  

 = 3000 A1  

  3  

3
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7(d) Method 1 

 [Number of ways with 3 Es =] 7C2 (= 21) B1 7C2 seen with no addition, subtraction, multiplication. 

 [Total number of ways is] 10C5 (= 252) M1 Seen. 

 
[Probability =] 

21 1
,

252 12
 

A1 
If M mark not awarded, SCB1 for 

21 1
,

252 12
 WWW. 

 Method 2 

 3 2 3

11 6 11
     5C2 

B1 3 2 3

11 6 11
  .  

  M1 5C2   k , 0 1 k . 

Accept 5C3   k , 0 1 k . 

 
[Probability =] 

21 1
,

252 12
 

A1 
If M mark not awarded, SCB1 for 

21 1
,

252 12
 WWW. 

  3  

 

 

4
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7(a) Method 1 Total arrangements with 3 Os together – total arrangements with 3 Os together and 2 Ls together. 

 8!
7!

2!
−   

B1 8!

2!
 seen alone (not multiplied/divided). 

 B1 7!,  5040− b b .  

 M1 8! 7!
,    1, 2   1, 3 

! ! !
c d

c c d
− = = .  

 = 15120 A1 CAO. 

 Method 2  ^ ^ OOO ^ ^ ^ , Arrangements with OOOs together and no Ls, Ls inserted separately.  

 7 6
6!

2


   

B1 6! ,1  42e e .  

 B1 7 6
,  1

2
f f


   accept 7C2 or 

7
2P

2
. 

 M1 6! 7 6
,  1,3    1,2,3

!
g h

g h


 = = .  

 = 15120 A1 CAO. 

  4  

5
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7(b) Method 1 L _ _ _ _ _ L _ _ _ 

 8!
4

3!
   

B1 8!
,  1

3!
i i  .  

 M1 8!
4,  1, 2, 3

!
j

j
 = .  

 26880 A1 CAO. 

 Method 2 

 8
5

4!
P

3!
   

B1 8
5P ,  1k k  .  

 M1 8 84!
P     P 4,  3, 4, 5.

3!
m mor m  =   

8 8
5 5

4!
  C     C 4.

3!
or or    

 26880 A1 CAO. 

  3  

6
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7(c) Method 1 1 – P(2 letters the same)    

 3 2 2 1
1

10 9 10 9

 
−  +  
 

  
M1 3 2 2 1

10 9 10 9
 +   seen. 

 M1 3 2 2 1
1

 
−  +  
 d d d d

 d = 9 or 10. 

Accept 
6 3 2 1 2 1

1      
90 45 30 15 90 45

 
− + 
 

or or or or . 

 41
,  0.911

45
=   

A1 
If one or more M mark not awarded, SCB1 for 

41
, 0.911

45
 WWW. 

 Method 2 P(O O)  + P(L L)  + P( OL)  

 3 7 2 8 5 9

10 9 10 9 10 9
 +  +    

  

 M1 3 7 2 8 5 9
 +  + 

d d d d d d
, d = 9 or 10. 

Accept 

 
21 7 16 8 45 9 1

       
90 30 90 45 90 18 2

      
+ +      

      
or or or or . 

 41
,  0.911

45
=   

A1 
If one or more M mark not awarded, SCB1 for 

41
, 0.911

45
 WWW. 

7
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7(c) Method 3 Combination approach using OO and LL 

 
[Probability =] 

3 2
2 2

10
2

C C
1  

C

+
−  

M1  3C2 + 2C2 seen. 

 M1 
10

2

1  
C

−
f

, 1 ⩽ f  < 45. 

 41
, 0.911

45
=   

A1 
If one or more M mark not awarded, SCB1 for 

41
, 0.911

45
 WWW. 

 Method 4 Combinations with scenarios OL,  OL,  OL,  OL  

  

O and L 3C1 × 2C1 [6] 

O and not L 3C1 × 5C1 [15] 

Not O and L 5C1 × 2C1 [10] 

Not O and not L 5C2  [10] 

  

[Probability = ]
10

2

6 15 10 10

C

+ + +
 

M1 3C1 × 2C1 + 3C1 × 5C1 + 5C1 × 2C1 + 5C2 seen 

 M1 
10

2

,1  45
C


g

g   

 41
, 0.911

45
=   

A1 
If one or more M mark not awarded, SCB1 for 

41
, 0.911

45
 WWW. 

  3  

 

8
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2(a) Method 1 total arrangements with As together – arrangements with As together and Os together 

 7!
6!

2!
−   

M1 7!
 – 

2
k , where k is an integer ⩾ 1. 

 n – 6! M1 n – 6!, where n is an integer > 720. 

 1800 A1   

  3  

 Method 2 arrangements of other 6 letters with the As together and then the Os placed 

  6   5
5! 

2


   

M1 5! × p, where p is an integer > 1. 

  M1 6 5

2
q


 , q × 6C2, q × 6P2, q × 6 × 5, q an integer > 1. 

 1800 A1  

  3  

9
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2(b) Method 1 

 
[P(X < 6) = ] 

5
3

1
4

 
−  
 

 ] 
M1 3

1
4

a
 

−  
 

 a = 5, 6. 

 
= 0.763, 

781

1024
 

A1 0.7626 < p ⩽ 0.763. 

  2  

 Method 2 

 
[ P(X < 6) = ] 

2 3 4
1 1 3 1 3 1 3 1 3

4 4 4 4 4 4 4 4 4

           
+ + + +           
           

 
M1 2 3 4 5

1 1 3 1 3 1 3 1 3 1 3

4 4 4 4 4 4 4 4 4 4 4

               
+ + + + +               
                

.  

 
= 0.763, 

781

1024
 

A1 0.7626 < p ⩽ 0.763. 

  2  

2(c) 2 4
1 3

5
4 4

   
   

   
 = 

405

4096
 

M1 ( )
42 1 5p p−   , 0 < p < 1, p ≠ 1 – p.  

 = 0.0989 A1 AWRT 

  2  

10
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5(a) 3G 2P 1D: 9C3   6C2   5C1 = 6300 

 

4G 1P 1D: 9C4   6C1   5C1 = 3780 

 

5G 0P 1D: 9C5 [   6C0]   5C1 = 630 

 

Condone 5C1 =5 and 6C1 = 6 

B1 Correct outcome/value for either the 1st or 2nd scenario clearly 

identified, accept un-simplified, WWW. 

 M1 2 correct outcomes/values obtained, accept un-simplified 

 M1 Sum of 3 correct scenarios, may be identified by un-simplified 

expression. 

 Total: 10710 A1 CAO 

If one or both M marks not awarded, SCB1 for 10710 WWW. 

  4  

5(b) Ways of selecting 1st band: 9C3   6C1   5C1 = 2520 

Ways of selecting 2nd band: 6C3   5C1   4C1 = 400 

Ways of selecting 3rd band: 1   4C1   3C1 = 12  

 

[Total number of ways =] 2520  400 12  =  

M1 9C3  
6C1   5C1 or 9C3 × 6 × 5 seen,  

condone  3 or 3! . 

 M1 their 2520 × their 400 × their 12 seen, accept un-simplified, 

condone  3 or 3! . 

 12096000 A1 Condone 12100000. 

 

If one or both M marks not awarded, SCB1 for 12096000 (CAO) 

WWW. 

   3  

11


