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1 (i) 1 – 0.8571 

 0.143 
M1 
A1 

 
2 

0.8571 seen, 1 – 0.6767, or formula,  1 term 
Answer, a.r.t. 0.143  [0.1429] 

 (ii)  = 4 
 0.785 

M1 
A1 

 
2 

 = 4 stated or implied 
Answer, a.r.t. 0.785 [0.7851] 

2 (i) Those with strong feelings are more 
likely to respond 

 Only readers will respond 

B1 
 
B1 

 
 
2 

One valid relevant reason, e.g. “not everyone 
will respond” 
A different valid relevant reason 

 (ii) Obtain a list of the population 
 Given each member a number 
 Select using random numbers 
 Contact those selected 

B1 
B1 
B1 

 
 
3 

Any 3 out of: List population [not readers] 
Allocate numbers to list [not random numbers] 
Random numbers mentioned (not “hat”) 
Contact those selected 
 [SR: Census: B1B0B1] 

3 (i) 645.1)95.0(
80 1 

 


  

 674.0)75.0(
70 1 

 


  

  = 10.3 
  = 63.1 

M1 
A1 
B1 
M1 
A1 
A1 

 
 
 
 
 
6 

Standardise one and equate to –1 [not ]  
Both standardised = –1, signs correct 
Both [1.64, 1.65] and  [0.674, 0.675] 
Correct method to solve for one unknown 
 correct, a.r.t. 10.3 
 correct, a.r.t. 63.1 [63.06] 
 [2:  M1A0B1M1A0A1] 
 [cc: M1A1B1M1A0A0] 

 (ii) Distribution bimodal/not symmetrical so 
normal distribution not appropriate 

B1 1 Any relevant valid comment: “not symmetric” is 
enough 

4 H0: p = 0.75  
H1: p < 0.75 
B(16, 0.75) 
: 0.1897, compare with 0.10 
: Compare 10 with 9; P( 9) = 0.0796 
Do not reject H0 
Insufficient evidence that spokesman is wrong 

B1 
B1 
M1 
M1 
A1 
M1 
A1 

 
 
 
 
 
 
7 

Hypotheses correctly stated in terms of p or  
        [wrong/no symbol: B1B0, but x or x : B0] 
B (16, 0.75) stated or implied 
Correct comparison 
Correct p value, or probability for critical region 
Correct method & comparison 
Outcome interpreted in context 
 [SR: N(12, 3): B1B1 M1M0A0 M0A0] 
 [SR: 2-tail: B1B0 M1M0A1 M1A1] 

5 (i) 
!22

20 22
20e  = 0.0769 M1 

A1 
 
2 

Formula correct 
Answer, a.r.t. 0.0769 

 (ii) N(20, 20) 

 






 








 


20

205.21

20

205.22  

 = 0.7119 – 0.6311  = 0.0808 

B1 
M1 
 
A1 
A1 

 
 
 
 
4 

N(20, 20) seen or implied, allow 202 etc 
 


x twice, allow wrong or no cc, or no  

Both, ccs correct,  
Answer, in range 0.08055 to 0.08085 
[SR: PDF: 2

2
1

20

2022
exp

220

1







 


 
   M2A2]  

 (iii) %100
07691.0

07691.00808.0


  = 5.06%  M1 
A1 

 
2 

[(ii) – (i)](i) seen or implied, a.e.f. 
Answer in range 4.77 to 5.14 
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6 (i) Reject H0 when it is correct B1 1 Correct statement [not “probability”] 
 (ii) B(300, 0.05)  

 N(15;  ) 
 14.25 or 3.77(5) 

 
25.14

155.19   [= 1.192] 

 0.117 

M1 
A1 
A1 
M1 
A1 
A1 

 
 
 
 
 
6 

B(300, 0.05) stated or implied 
Normal, correct value of , stated 
Correct value of 2 or   
Standardise with np and npq, npq,  np or np 
Correct cc and npq 
Answer, a.r.t. 0.117 

 (iii) Yes, required by binomial B1 1 “Yes” stated with “binomial” mentioned 
7 

(i)  
q

dxx
0 2

1 )1(  = 0.75 

 4
3

2

4


q
q  

 q2 – 4q + 3 = 0; (q – 3)(q – 1) = 0 
 q = 1 

M1 
 
 
A1 
 
M1 
A1 

 
 
 
 
 
 
4 

Equate integral to 0.75 
 
 
Correct equation, a.e.f., allow x etc throughout 
 
Solve relevant quadratic 
q = 1 only, cwd 

 (ii) 
 
 
  
 
 
 
 
 
 
 Total area must be 1 also 
 Hence curve must cross line. 

M1 
B1 
 
A1 
 
 
 
 
 
 
B1 

 
 
 
 
 
 
 
 
 
 
4 

Curve concave-downwards, positive in 0  x  2 
Intersects x-axis at same place as line, curve 

must be positive in 0  x  2 
Decreasing curve, f(0) < 1, clearly crossing 

straight line  
 
 
 
 
 
Area mentioned, argument not wrong 

 (iii) Upper quartile of model 2 is higher  
 as graph of f2 is above that of f1  

B1 
B1 

 
2 

Correct statement, from reasonable graph 
Correct justification, from reasonable graph 

8 (i) N(, 2/5) B1 
B1 

 
2 

Normal, mean  
Variance 2/5 [not /5] 

 (ii) H0:  = 42 
 H1:  < 42 

B1 
B1 

 
 
 

One hypothesis correct,  used 
Second hypothesis correct,  used 
            [wrong/no symbol: B1B0, but x or x : 
B0] 

 : 
5/8

426.36 
z  

 z = –1.51 

 –1.51 < –1.28 or 
  (z) [= 0.9345] > 0.90 

M1 
 
A1 
B1 

 : Correct form for z [allow 42 – 36.6  
  unless explicitly  = 36.6]  
 Correct z, a.r.t. (–)1.51  
 –1.28 seen, allow + if consistent, or  

explicit comparison of 
0.9345 with 0.90/0.0655 
with 0.10,  
p correct to 3 SF 

or : CV = 5/8.42 k      
 k = 1.28 
 CV = 37.4 > 36.6 

(M1) 
(B1) 
(A1) 

 : Correct form for CV, must use 42 
 k = 1.28 seen 
 CV = 37.4 and compare 36.6 

 Reject H0  
Significant evidence that mean path 
length is less than 42 

M1 
 
A1 

 
 
7 

Correct overall method/comparison (5 needed) 
and “reject”/”do not reject” 

Correct contextualised conclusion 
 (iii) Lower significance level means 

decreased probability of rejecting H0 
when true, i.e. of claiming it is an ocron 
when it is not, so scientists want to be 
more cautious about accepting particles 
as ocrons. 

M1 
 
A1 
 

 
 
2 

Any valid contextualised comment, e.g. “More 
accurate” 

Comment equivalent to last clause on left 
 
[NB: P(claim it’s an ocron when it’s not) smaller 
         P(not claim it’s an ocron when it is) 
bigger] 

 

y

x


