
Question 1 (11 marks) 
 

 

 
Part (e) p=awrt 0.86 only  
  



Q2 (7 marks) 

 

 
  



Q3(9 marks) 
 

Question Scheme Marks AOs 

3(a) log!" 𝑥 = log!" 𝑎 + log!" 𝑏#  M1 2.1 

log!" 𝑥 = log!" 𝑎 + 𝑇log!" 𝑏  M1 1.1b 

log!" 𝑥 = log!" 𝑎 + 𝑇log!" 𝑏	  
 

A1 1.1b 

 (3)  

(b) log 𝑏 = 0.0348  or  log 𝑎 = 2.0827 M1 1.1b 

𝑎 = 120.97…	                                           awrt 121 A1 1.1b 

𝑏 = 1.0834…                                            awrt 1.08 A1 1.1b 

 (3)  

(c) The data is from 1963 to 2000 so this would be extrapolation 
and therefore unreliable. 

B1 2.4 

 (1)  

(d) 𝑥 = 121 × 1.08(!%&"'!%(")[= 563.975]  M1 3.4 

= 564  A1 1.1b 

Alternative method 

 

𝑌 = 0.0348 × (1970 − 1950) + 2.0827 (=2.7787) and  
𝑥 = 10*.&&,&  

M1 3.4 

= 601  A1 1.1b 

  (2)  

(9 marks) 

 
  



Q4 (10 marks) 

Question Scheme Marks AOs 

11(a) (Discrete) Uniform distribution B1 1.2 

 (1)  

(b) 4 × >
1
4?

-

 M1 3.4 

=
1
16 A1 1.1b 

 (2)  

(c) use of P( two the same) = 1– P(3 different) – P(3 same) M1 3.1b 

P(3 different) = 1 × -
.
× !

*
= -

,
 M1 2.1 

P( two the same) = 1 − -
,
− !

!/
= %

!/
 A1 1.1b 

 (3)  

(d) 𝑋~Bin(200, 0.5) B1 1.1b 

 (1)  

   

(e) e.g. All ducks equally likely to be hooked oe B1 2.4 

 (1)  

   

(f) P(𝑋 ≥ 110) = 1 − P(𝑋 ≤ 109) M1 3.1b 

= 1 − 0.91051797…   

= 0.08948202… 
awrt 0.0895 

A1 1.1b 

 (2)  
 
  



Notes 
(a) 
B1 condone Uniform, but not continuous uniform or rectangular distribution. 
(b) 
M1 use of  p3 (where 0 < p < 1) 
A1 1/16 oe 
(c) 
2nd M1 any attempt at P(3 different) e.g. 𝑚 × !

.
× !

.
× !

.
   (where m is an integer) 

Alt  
e.g. P(getting k, k, not k in any order for 4 possible doubles) = 3 × !

.
× !

.
× -

.
× 4 

1st M1 !
.
× !

.
× -

.
 seen or implied 

2nd M1 multiplies by 3 or multiplies by 4 
A1 9/16 oe 
(e) 
B1 must be suitable comment in context 
(f)  
M1 correct method 
A1 awrt 0.0895 
  



Question 5 (Total 13 marks) 

Part Working or answer an examiner 
might expect to see 

Mark Notes 

(a)  = –1.6449 M1 This mark is given for 
standardising as part of a method 
to find s  

s  = 0.4316 A1 This mark is given for a correct 
value of s  

P(D > K) = 0.6   or    P(D < K) = 
0.4    

B1 This mark is given for finding two 
probablilties 

 =  = 0.2533 M1 This mark is given for using a 
normal model to find the 
probability 

k = 28.11 A1 This mark is given for a correct 
value for k 

(b) Y ~ B(200, 0.55)    so  W ~ N(110, 
49.5) 

B1 This mark is given for setting up 
the normal distribution 
approximation of the binomial 

P(Y < 100) » P(W < 99.5) = P

 

 

M1 
 

This mark is given for using the 
normal model with a continuity 
correction 

= 0.0678 A1 This mark is given for finding a 
correct value of the probability 

(c) H0 : µ  = 28 

H1 : µ  < 28 

B1 This mark is given for both 
hypotheses in terms of µ found 
correctly 

 ~ N  

 

M1 
 

This mark is given for a method to 
set up the normal distribution 

P(  < 27.72) = 0.0368 A1 This mark is given for using the 
model to find a correct p-value 

p = 0.0368 < 0.05,  so reject H0 M1 This mark is given for a correct 
comparison and non-contextual 
conclusion 
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There is sufficient evidence to 
support Hannah’s belief that the 
mean amount of liquid put in each 
bottle is less than 28 ml 

A1 This mark is given for a correct 
conclusion in context stated 

 


