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Mark schemes are prepared by the Principal Examiner and considered, together with the relevant 
questions, by a panel of subject teachers.  This mark scheme includes any amendments made at the 
standardisation events which all examiners participate in and is the scheme which was used by them 
in this examination.  The standardisation process ensures that the mark scheme covers the 
candidates’ responses to questions and that every examiner understands and applies it in the same 
correct way.  As preparation for standardisation each examiner analyses a number of candidates’ 
scripts: alternative answers not already covered by the mark scheme are discussed and legislated for.  
If, after the standardisation process, examiners encounter unusual answers which have not been 
raised they are required to refer these to the Principal Examiner.   
 
It must be stressed that a mark scheme is a working document, in many cases further developed and 
expanded on the basis of candidates’ reactions to a particular paper.  Assumptions about future mark 
schemes on the basis of one year’s document should be avoided; whilst the guiding principles of 
assessment remain constant, details will change, depending on the content of a particular examination 
paper. 
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Key to mark scheme abbreviations  
 
M mark is for method 
m or dM mark is dependent on one or more M marks and is for method 
A mark is dependent on M or m marks and is for accuracy 
B mark is independent of M or m marks and is for method and accuracy 
E mark is for explanation 

or ft or F follow through from previous incorrect result 
CAO correct answer only 
CSO correct solution only 
AWFW anything which falls within 
AWRT anything which rounds to 
ACF any correct form 
AG answer given 
SC special case 
OE or equivalent 
A2,1 2 or 1 (or 0) accuracy marks 
–x EE deduct x marks for each error 
NMS no method shown 
PI possibly implied 
SCA substantially correct approach 
c candidate 
sf significant figure(s) 
dp decimal place(s) 
 
 
No Method Shown 
 
Where the question specifically requires a particular method to be used, we must usually see evidence of use 
of this method for any marks to be awarded. 
 
Where the answer can be reasonably obtained without showing working and it is very unlikely that the 
correct answer can be obtained by using an incorrect method, we must award full marks.  However, the 
obvious penalty to candidates showing no working is that incorrect answers, however close, earn no marks. 
 
Where a question asks the candidate to state or write down a result, no method need be shown for full marks. 
 
Where the permitted calculator has functions which reasonably allow the solution of the question directly, 
the correct answer without working earns full marks, unless it is given to less than the degree of accuracy 
accepted in the mark scheme, when it gains no marks. 
 
Otherwise we require evidence of a correct method for any marks to be awarded. 
 
 
 
 
 



 

1 

MS04 
Q Solution Marks Total Comments 
     

  1  7.0:H0 =σ        7.0:H1 ≠σ  B1  Both 

 0.3147s =  B1  
2( ) 1.08916x x− =   or s2 = 0.0990 

 11ν =  B1   
 2

crit 2.60 ,  26.76χ =  B1  Accept 2.60 only 
 0

2

Under H

11 0.3147
2.22

0.49

× =
 M1A1   

 02.22 2.60 Reject H<      
 Evidence to suggest that 7.0≠σ  at 1% level E1ft 7  
     
  Total 7  
     

   2 (a) d:  2     5     1     0    4     -6     3     4  M1  At most two errors 
 1.625d =  B1   
 3.503s =  B1   
 7ν =  B1   
 3.499t =  B1   
 Confidence Limits are

3.499 3.503
1.625

8

×±
 M1A1

ft 
 ft on tsd  and , ,  

 Confidence interval is ( 2.71,5.96)−  A1 8  
     

        (b) Normally distributed E1 1  
     

       (c) CI5 ∈  E1ft  ft on (a) 
   Not unreasonable that 5=Dμ  . E1ft 2 Dependent on previous E1 
     
  Total 11  
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MS04 (cont) 
Q Solution Marks Total Comments 
      

3 (a) 
153002 =Xs         47602 =Ys  M1A1 2 

M1 One  A1 both    (15334) 
AWRT                    (4760) 
S.C. B1 ≥ 1 S.D.   
 

     (b)(i) 91 =ν         72 =ν  B1  Both 
 719.67,9 =F         613.59,7 =F  B1B1   

 
219.3

4764

15334
calc ==F  M1   

       1 VR
5.613

6.719 3.219
≤ ≤  

M1A1
ft 

 ft on variances and F values 

 0.479 VR 18.1 ≤ ≤  A1 7  
     

        (ii) CI1∈  E1ft  ft on (b)(i) 
    No significant evidence of a difference  

between ‘Killrust’ and  ‘Stoprust’ 
E1ft 2 Dependent on previous E1 

     
  Total 11  
     

   4(a)(i) F(t) :  0.0272   0.1792   0.4752   0.8192       1 M1A1  Table function on GDC allowed 
     

       (ii) pi  : 0.0272   0.1520   0.2960  0.3440   0.1808 M1A1 4 Differences   M1 
     

      (b) H0 :  Claim is correct 
 

B1 
  

 Oi :      2          9          12          22          5 
Ei :    1.36     7.60     14.80     17.20     9.04 

M1A1   

     
 

Combine first two classes:  







96.8

11
 M1   

 2
2
calc

(O E)
4.139

E
χ  −= = 

 
  M1A1  

Accept 4.234 
based on ߥ ൌ 5 െ 1 ൌ 4 

 4 1 3ν = − =  B1ft   
 2

crit 7.815χ =  B1ft  ft on ν = 4 
 04.139 7.815 Accept H  at 5% level<   

Evidence to suggest claim is correct 
E1ft 9 ft  488.92

crit =χ  

     
  Total 13  
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MS04 (cont) 
Q Solution Marks Total Comments 

     5(a) X~ Geo (p) 

E(X)  =   = )(P xXx     

          22 3 ...p qp q p= + + +  M1  Where 1=+ qp  

          2(1 2 3 ....)p q q= + + +  A1   
 

         

2

2

(1 )p q

p

p

−= −

=
    

 
         

1

p
=  A1 3 CSO   AG 

     
       (b) By part (a) expect 6 throws B1   

     
 1106 =−x  M1A1  Where x is the price per throw 
 84.1£= x  for profit A1 4 Accept £1.83 
     
  Total 7  
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MS04 (cont) 
Q Solution Marks Total Comments 
     

  6 (a)(i) =μ  

 0
E( ) e dkxX kx x

∞ −=   M1   

  

0  0
e e dkx kxx x

∞∞− − = − +    M1   

 ∞−









−

+=
0

e
0

k

kx

 A1   

 

k

1=   3 AG 

     
      (ii)  

 0

1
e dx

2

m kxk − =  M1   Or    F(x)  =  1 – kx-e  
 

  

 0

1

2
e

mkx− − =      

 

2

1
1e =+− −km  A1  km−−= e1

2

1
 

 
=

2

1
e km-

k
mkm

2ln
2ln ==  M1A1   

  
μ<< m12ln  

 
A1 5  

     
  

(b)(i) λ
t

T
−

== e)0(P  B1 1  

     
  

(ii)(A) P( ) 1 F( ) e
t

T t t λ−
> = − =  M1   

     
 

P(T < t)  =  λ
t

t
−

−= e1)(F         0≥t  

 
A1 2 AG 

     
        (B) 1

f ( ) F ( ) e
t

t t λ
λ

−
′= =       0≥t  M1   

     
   Exponential distribution   A1 2  
     
  Total 13  
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MS04 (cont) 
Q Solution Marks Total Comments 
            

7(a) θ=)(E T  B1 1  
         

     (b)(i) 1E( )T μ=     
 E(4 ) 4E( ) E( )X aY X a Y μ − = − =  M1   
 

4
3

a
μμ μ − =  A1   

 
3 9

3

a
a =  =  A1 3  

     
        (ii) )(Var)(Var16)(Var 2

1 YaXT +=  M1   

 
              

n
b

n

22

 8116
σσ +=  M1   

 
              ( )b

n
8116

2

+= σ
 A1  AG 

     
 

=)(Var 2T
n

b

n

22

81

9

81

64 σσ ×+×  M1   

 
               ( )b

n
964

81

2

+= σ
 A1 5  

     
        (iii) 

)(Var

)(Var

)}(Var{

)}(Var{
)wrt(RE

2

1
1

1

1
2

12 T

T

T

T
TT == −

−

 M1   

                    
 

                        =  
)964(

)8116(
81

b

b

+
+×  A1ft  ft on )(Var 2T  

     
 

1)wrt(RE

[given]) 0 and  }81,64,16,9{(

96481 1681

12

2

>
>⊂

+>+×
+

TT

bZ

bb

  E1ft   

 
2T  more efficient than 1T . E1ft 4 Dependent on previous E1 

     
  Total 13  
 TOTAL  75  

 




