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General Marking Guidance (applied to exam questions)
· All candidates must receive the same treatment.  Examiners must mark the first candidate in exactly the same way as they mark the last.
· Mark schemes should be applied positively. Candidates must be rewarded for what they have shown they can do rather than penalised for omissions.
· Examiners should mark according to the mark scheme not according to their perception of where the grade boundaries may lie.
· There is no ceiling on achievement. All marks on the mark scheme should be used appropriately.
· All the marks on the mark scheme are designed to be awarded. Examiners should always award full marks if deserved, i.e. if the answer matches the mark scheme.  Examiners should also be prepared to award zero marks if the candidate’s response is not worthy of credit according to the mark scheme.
· Where some judgement is required, mark schemes will provide the principles by which marks will be awarded and exemplification may be limited.
· When examiners are in doubt regarding the application of the mark scheme to a candidate’s response, the team leader must be consulted.
· Crossed out work should be marked UNLESS the candidate has replaced it with an alternative response.



Guidance on the use of codes within this mark scheme: 

· M – Mark is for method 
· Mdep – 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 
· ft – Follow through from previous incorrect result 
· cao – Correct answer only 
· cso – Correct solution only 
· awfw – Anything which falls within 
· awrt – Anything which rounds to 
· * – Answer given 
· SC – Special case 
· o.e. – Or equivalent 
· A2, 1 – 2 or 1 (or 0) accuracy marks 
· sf – Significant figure(s) 
· dp – Decimal place(s)



	Question
	Scheme
	Marks
	AOs

	1 (a)
	e.g. from the scatter diagram these appear to be outliers
	B1
	2.2b

	
	
	(1)
	

	(b)
	e.g. Reasonable as the scatter diagram shows positive correlation and the product moment correlation coefficient is positive
e.g. The scatter diagram shows strong correlation and r is close to 1
	B1
	2.4

	
	
	(1)
	

	(2 marks)

	Notes
(a) 
B1 for a suitable comment identifying that the points may be outliers
e.g. these points should be checked as they appear to be outliers
(b)
B1 for reference to positive correlation shown by graph and r and saying it is consistent 
or for reference to strength of correlation shown by graph and r being consistent





	Question
	Scheme
	Marks
	AOs

	2 (a)
	Pick 1st applicant using random number generator
	B1
	1.1b

	
	Then take every 160th applicant from then on in the list (cycling back to start if necessary)
	B1
	1.1b

	
	
	(2)
	

	(b)(i)
	 (X is number of applicants in sample who receive offer)

	
B1
	
3.3

	
	
                                            
	M1

	3.4


	
	                                            
awrt 0.447
	A1
	1.1b

	(ii)
	Assumed constant probability that successive applicants in sample received offers.
or that an offer to one candidate was independent of the offer to other candidates
	B1
	2.4

	
	
	(4)
	

	(6 marks)

	Notes
(a)
1st B1 idea of starting point being random, doesn’t have to be in first 160 applicants
2nd B1 must use every 160th value
(b)(i)
B1 binomial model with correct parameters
M1 use of the correct model e.g. sight of P(X < 25) = 0.5547… or P(X > 25) = 0.5383… or implied by the correct answer
A1 awrt 0.447
(ii) must imply offers are given with constant probability or that offers to candidates are independent (Reason must be given in context.)





	Question
	Scheme
	Marks
	AOs

	3(a)
	 
	M1
	1.1b

	
	13
	A1
	1.1b

	
	
	(2)
	

	(b)
	 or  or 
or 
	M1
	2.1

	
	

	M1
	1.1b

	
	0.0595
	A1
	1.1b

	
	
	(3)
	

	(c)
	 or

	M1
	1.1b

	
	
	M1
	3.1a

	
	
	A1
	1.1b

	
	
	(3)
	

	(8 marks)

	Notes
(a)
M1 for a correct calculation for the strata size
A1 for 13
(b)
M1 for correct calculation of probability of a vehicle with at least one fault not being reported by one driver type OR for correct calculation or probability of a vehicle with at least one fault not being reported
M1 for correct method to calculate the probability that the vehicle has at least one fault which was not reported
A1 for 0.0595
(c)
M1 for method for finding P(fault∩report from basic driver)  or  for method for finding P(report from basic driver)
M1 for correct calculation for ratio of probabilities (accept with 0.35 consistently omitted from all three multiplications)
A1 correct answer



	Question
	Scheme
	Marks
	AOs

	4(a)
	0.2   0.2   0.8   2.9   4.6   4.8   5.2   6.2   8.3   10.5
	M1
	1.1b

	
	Median = (4.6 + 4.8) / 2 = 4.7
4.7 cao
	A1
	1.1b

	
	
	(2)
	

	(b)
	
 no values below, 0.2 is minimum/less than 0 is impossible
	
M1
A1
	
1.1b
1.1b

	
	, no values above maximum is 10.5
	A1
	1.1b

	
	
	(3)
	

	(c)
	            
	B1
	2.5

	
	Critical value 
	M1
	1.1a

	
	Significant evidence of a negative correlation between daily total sunshine and daily total rainfall at Leuchars in 2015
	A1
	2.2b

	
	
	(3)
	

	(d) (i)
	mm or millimetres 
	B1
	1.2

	(ii)
	e.g. less than 12 hours of daylight after Autumn Equinox oe
	B1
	2.4

	
	
	(2)
	

	(e)(i)
	the daily total sunshine
	B1
	1.2

	(ii)
	e.g. sample is small/ underlying population not necessarily bivariate Normal/ correlation does not imply causation
	B1
	2.4

	
	
	(2)
	

	(12 marks)




	Notes
(a) 
M1 Ordered list seen or implied 
A1 4.7 oe
(b)
M1 IQR = 5.4 and use to try to find at least one limit for outliers
1st A1 -7.3 and correct comment
2nd A1 14.3 and correct comment
(c) 
1st B1 must be in terms of 
2nd B1 awrt -0.549
M1 correct statement using their critical value
A1 fully correct with conclusion in context
(d)(i) cao
(ii) any comment suggesting not enough daylight hours in October.
(e) (i) cao
      (ii) any one of these oe






	
Question
	Scheme
	Marks
	AOs

	5(a)
	 
	M1
	1.1b

	
	                                                          awrt 16
	A1
	1.1b

	
	
	(2)
	

	(b)
	                       awrt 27.6 (cm)
	B1
	1.1b

	
	 
	M1
	1.1b

	
	                                                  awrt 2.30 (cm)
	A1
	1.1b

	
	
	(3)
	

	(c)
	    or   
    
	M1
	1.1b

	
	20.7 and 34.5
	A1
	1.1b

	
	Concluding that there is at least one value below the lower outlier boundary on the histogram
	A1
	2.2a

	
	
	(3)
	

	(d)
	Mean for males is greater than mean for females so (scientist is correct that) males pelvic breadth is larger on average 
	B1
	2.4

	
	Standard deviation for males is smaller than standard deviation for females so (scientists is not correct) pelvic breadth of males is less variable
	B1
	2.4

	
	
	(2)
	

	(e)(i)
	The outlier(s) lie below the mean so if they had been removed the mean would have increased
	B1
	2.2a

	
	Removing outliers would have decreased the standard deviation
	B1
	2.2a

	(e)(ii)
	If outliers had been removed (it is likely that) the males would still have had a larger mean 
or
The standard deviation of the females would have been reduced so conclusion on variability might have changed / conclusion on variability unlikely to have changed as female and male standard deviations were not close including outliers.
	B1
	2.2b

	
	
	(3)
	

	(13 marks)

	Notes
(a) 
M1 for complete method to find the frequency of females with pelvic breadth 32cm or above
A1 for awrt 16
(b)
B1 for a correct mean (awrt 27.6)
M1 for a correct expression for the sd (including )
A1 for awrt 2.30 (allow awrt 2.31)
(c)
M1 for complete method for either lower outlier limit or upper outlier limit (allow ft on their mean and sd)
A1 for both outlier limits correct
A1 for identifying that the 18-19 bar on the histogram contains value below the lower outlier limit
(d)
B1 for a suitable comparison of means to comment on average pelvic breadth (allow ft on their mean for females)
B1 for a suitable comparison of standard deviations to comment on variability of pelvic breadth (allow ft on their sd for females)
(e)(i)
B1 for considering the effect of removing outliers on female mean
B1 for considering the effect of removing outliers on female standard deviation
(e)(ii)
B1 for explaining how their conclusion in (d) would have been effected had outliers been removed (either comment)





	Question
	Scheme
	Marks
	AOs

	6 (a)
	For independent events 
	
	

	
	Here        Therefore A and C not independent
	B1
	2.4

	
	
	(1)
	

	(b)
	
	B1
	1.1b

	
	
	(1)
	

	(c)(i) & (ii)
	Use of 
	M1
	2.1

	
	
	A1
	1.1b

	
	
	M1
	1.1b

	
	
	A1

	1.1b


	
	
Check value of q :  p =  gives negative q ( – 0.05)



But p =  gives q =                                    So p = 0.2 
	M1

A1
	2.1

2.2a

	
	
	(6)
	

	(d)
	Use of         or 
	M1
	3.1a

	
	 oe
	A1
	1.1b

	
	
	(2)
	

	(10 marks)





	Notes
(a)
 B1 definition of independent events and stating        
Or
Stating that A and C are mutually exclusive therefore not independent oe
(b) B1 no working required, 0.55 oe
(c)
1st M1 equation for independence must be used
1st A1 correct equation
2nd M1 expanding brackets to form quadratic in p
2nd A1 both values obtained correct, must be exact values (fractions oe)
3rd M1 Attempt to check the value of q for at least one of their p values
3rd A1 for correctly deducing that p = 0.2 (o.e.) only

 (d)
M1 use of equation for conditional probability, correct expression in symbols or correct ratio of probabilities.  May be implied by a correct answer.
2nd A1 cao







	Question
	Scheme
	Marks
	AOs

	7 (a)(i)

	
	B1
	1.1b

	(ii)
	Sample variance 
awrt 781
	M1
A1
	1.1b
1.1b

	
	
	(3)
	

	(b)
	            
	B1
	2.5

	
	 
	M1
	3.3

	
	Test stat 
	A1
	3.4

	
	Critical value  < - 1.3 not significant
	M1
	1.1b

	
	Not in critical region, insufficient evidence to reject , no significant evidence against the internet service provider’s claim.
	A1cso
	2.2b

	
	
	(5)
	

	(c)
	
awrt 0.00982
	B1
	1.1b

	
	
	(1)
	

	(d)(i)
	 

=0.005301…
	M1

A1
	3.3

1.1b

	(ii)
	Implies Normal distribution assumption may not be correct
	B1
	2.4

	
	
	(3)
	

	(12 marks)





	Notes
(a) (i)
B1 accept 188.5 or 189
(ii) M1 use of a correct formula
A1 awrt 781, accept  awrt 803
(b) 
1st B1 Must be in terms of
1st M1 selection of model, can be implied
1st A1 test stat z = -1.3
Alt method critical value  awrt 187
Alt method 2 p value = 0.0968
2nd M1 the crit value -1.645 or better and suitable comparison
2nd A1cso correct conclusion in context, need all other marks correct.
(c)
B1 awrt 0.00982
(d)
(i) M1 Use of binomial with their answer to (c)
A1 awrt 0.0053
(ii) B1 assumption of Normal distribution unlikely





	Question
	Scheme
	Marks
	AOs

	8(a)
	 
	B1
	1.1b

	
	
	(1)
	

	(b)
	H0: ρ =0                  H1: ρ >0
	B1
	2.5

	
	Critical value: 0.3061
	M1
	1.1a

	
	 so significant result and there is evidence of a positive correlation between the mean air temperatures for June 2015 for Heathrow and for Hurn
	A1
	2.2b

	
	
	(3)
	

	(c)
	e.g. Stronger positive correlation between daily mean air temperatures in June 2015 for Heathrow and Hurn than for Heathrow and Leuchars
	B1
	2.4

	
	e.g. as temperatures in Heathrow increase so do temperatures in Hurn and Leuchars, but association is closer between Heathrow and Hurn than between Heathrow and Leuchars
	B1
	2.4

	
	e.g. Heathrow is closer to Hurn than to Leuchars so weather tends to be more similar
	B1
	2.4

	
	
	(3)
	

	(7 marks)

	Notes
(a) 
B1 for 
(b)
B1 for both hypotheses in terms of ρ
M1 for the critical value: sight of 0.3061
A1 for there is evidence of (positive) correlation between daily mean temp at Heathrow and Hurn oe
(c)
B1 for a comparison of the strength of the correlations
B1 for an interpretation positive correlations and the relative strength of correlation in context
B1 for a suitable reason to explain the stronger correlation between temperatures in Heathrow and Hurn than between temperatures in Heathrow and Leuchars
e.g. Heathrow and Hurn are closer together than Heathrow and Leuchars so weather systems will tend to affect them at the same time leading to similar temperatures





	
Question
	Scheme
	Marks
	AOs

	9(a)
	 
	M1
	2.1

	
	 
	M1
	1.1b

	
	 

	A1
	1.1b

	
	
	(3)
	

	(b)
	  or  
	M1
	1.1b

	
	                                           awrt 121
	A1
	1.1b

	
	                                            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)
	 
	M1
	3.4

	
	 
	A1
	1.1b

	Alternative method

	
	 (=2.7787) and 
 
	M1
	3.4

	
	 
	A1
	1.1b

	
	
	(2)
	

	(9 marks)




	Notes

(a)
M1 for taking logs of both sides 
M1 for correct use of addition rule
M1 for correct multiplication of power
A1 for comparing to equation of straight line

(b) 
M1 for correct equation for logb or for loga
A1 for awrt 121
A1 for awrt 1.08
(c) 
B1 for correct explanation of why this is not appropriate including reference to extrapolation / beyond the range of data

(d)
M1 for correct calculation (allow use of their a and b)
A1 for 564 (allow ft for their a and b provided these give a positive number of pairs of eagles and the value is rounded to the nearest integer, do not allow use of 1970 rather than 20) or 601 (awrt 600)





	
Question
	Scheme
	Marks
	AOs

	10(a)
	 
	M1
	3.1b

	
	 
	A1
	1.1b

	
	   or   
	B1
	1.1b

	
	 
	M1
	3.4

	
	 
	A1
	1.1b

	
	
	(5)
	

	(b)
	X = number of packets containing more than 42 g of crisps so 
	M1
	3.3

	
	                               awrt 0.271
	A1
	1.1b

	
	
	(2)
	

	(c)
	H0:                H1:                
	B1
	2.5

	
	 
	M1
	3.3

	
	 
	A1
	3.4

	
	  or     
or 
or accept H0 / not in the critical region / not significant
	M1
	1.1b

	
	There is insufficient evidence to support the manager’s belief.
	A1
	2.2b

	
	
	(5)
	

	(12 marks)





	Notes
(a)
M1 for standardising 42, 40 and ‘σ’ (ignore label) and setting = to z where 
A1 for [σ=] awrt 2.38
B1 for either correct probability statement (may be implied by correct answer) this mark may be scored for a correct region shown on a diagram
M1 for a correct expression with  (may be implied by correct answer)
A1 awrt 36.95 (correct answer with no incorrect working scores 5 out of 5)
(b)
M1 for identifying suitable binomial distribution
A1 awrt 0.271 (from calculator)
(c)
B1 for both hypotheses in terms of μ
M1 selecting suitable model. Must see N(ormal), mean 175,  (o.e.) or var (o.e.)
Condone  if  then used as s.d.
A1 p value = awrt 0.07   or   test statistic = awrt 1.475   or    CV awrt 178.901
M1 a correct comparison (including compatible signs) or correct non-contextual conclusion (f.t. their p value, test statistic or critical value in the comparison)
NB Any contradictory non contextual statements / comparisons score M0A0 e.g. ‘, significant’
A1 correct conclusion in context mentioning the managers belief
      or the mean amount/weight in each bag is not greater than 175g (dep on M1A1M1)





	Question
	Scheme
	Marks
	AOs

	11(a)
	(Discrete) Uniform distribution
	B1
	1.2

	
	
	(1)
	

	(b)
	
	M1
	3.4

	
	
	A1
	1.1b

	
	
	(2)
	

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

	
	P(3 different) = 
	M1
	2.1

	
	P( two the same) = 
	A1
	1.1b

	
	
	(3)
	

	(d)
	[bookmark: _GoBack]
	B1
	1.1b

	
	
	(1)
	

	
	
	
	

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

	
	
	(1)
	

	
	
	
	

	(f)
	
	M1
	3.1b

	
	
	
	

	
	
awrt 0.0895
	A1
	1.1b

	
	
	(2)
	

	(g)
	n large and p = 0.5 therefore this is reasonable/should be good approximation
	B1
	3.5a

	
	
	(1)
	





	(h)
	
	
	

	
	Using  want 
	M1
	3.3

	
	
	M1
	3.4

	
	
	M1
	1.1b

	
	error = 
awrt 0.000073
	
A1
	
1.1b

	
	
	(4)
	

	(15 marks)

	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.    (where m is an integer)
Alt 
e.g. P(getting k, k, not k in any order for 4 possible doubles) = 
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
(g)
B1 need correct reference to values of n and p – could be implication eg reference to symmetry and large n
(h)
1st M1 use of Normal with at least one of mean or variance correct, may be implied
2nd M1 use of continuity correction, accept 109.5 or 110.5
3rd M1 ft their value with or without continuity correction
A1 awrt 0.000073



image3.wmf
1

5


oleObject2.bin

image4.wmf
1

60


oleObject3.bin

image5.wmf

oleObject4.bin

image1.jpeg
@ Pearson

Edexcel




image2.wmf
4

15


oleObject1.bin

