GCE AS Mathematics (8MA0) – Paper 2

Statistics & Mechanics

Summer 2018
Summer 2018 student-friendly mark scheme

Please note that this mark scheme is not the one used by examiners for making scripts. It is intended more as a guide to good practice, indicating where marks are given for correct answers. As such, it doesn’t show follow-through marks (marks that are awarded despite errors being made) or special cases.

It should also be noted that for many questions, there may be alternative methods of finding correct solutions that are not shown here – they will be covered in the formal mark scheme.

	Guidance on the use of codes within this document


	M1 – method mark. This mark is generally given for an appropriate method in the context of the question. This mark is given for showing your working and may be awarded even if working is incorrect.

A1 – accuracy mark. This mark is generally given for a correct answer following correct working.

B1 – working mark. This mark is usually given when working and the answer cannot easily be separated.

Some questions require all working to be shown; in such questions, no marks will be given for an answer with no working (even if it is a correct answer).




SECTION A: STATISTICS

Question 1 (Total 3 marks)
	Part
	Working or answer an examiner might expect to see
	Mark
	Notes

	(a)
	Positive correlation 
	B1
	This mark is given for a correct statement

	(b)
	Every extra point gives £4.50 more on pay
	B1
	This mark is given for any correct comment conveying idea of £s per point and including a correct value

	(c)
	For points less than 11, it would give pay less than zero, which is unrealistic 
Don’t know the range of points used to find the regression line
	B1
	This mark is given for a suitable comment


Question 2 (Total 4 marks)
	Part
	Working or answer an examiner might expect to see
	Mark
	Notes

	(a)
	Let p = P(F | C)
	M1
	This mark is given for selecting a suitable method to find the missing probability (e.g. tree diagram)

	
	(0.1 ( 0.09) + (0.3 ( 0.03) + (0.6 ( p) 

= 0.06
	A1
	This mark is given for finding a correct equation for p 

	
	p = 0.07 = 7% 
	A1
	This mark is given for  a correct answer only 

	(b)
	P(B and F) = 0.3 ( 0.03 = 0.009            but P(B) ( P(F) = 0.3 ( 0.06 = 0.018
These are not equal so not independent 
	B1 
	This mark is given for a suitable explanation. 


Question 3 (Total 7 marks)
	Part
	Working or answer an examiner might expect to see
	Mark
	Notes

	(a)(i)
	Let N = the number of games Naasir wins 

N ~ B(15, 
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) 
	M1
	This mark is given for selecting a binomial model with a correct value for n or p 

	
	P(N = 2) = 0.0599 
	A1
	This mark is given for any answer which rounds to 0.0599 (from a calculator) 

	(a)(ii)
	P(N > 5) = 1 – P(N 5) = 0.382 
	A1
	This mark is given for any answer which rounds to 0.382 (from a calculator) 

	(b)
	H0: p = 
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,  H1: p > 
[image: image3.wmf]3

1


	B1
	This mark is given for correctly stating both hypotheses in terms of p or ( 

	
	Let X = the number of games Naasir wins 

X ~ B(32, 
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) 13 
	M1
	This mark is given for selecting a suitable model to use for the test. 

	
	P(X ( 16) = 1 – P(X ( 15) = 0.03765 
(< 0.05) 
	A1
	This mark is given for use of the model to calculate an appropriate probability (using a calculator) 

	
	The result is significant, so reject H0 (the null model)

Thus there is evidence to support Naasir’s claim 
	A1
	This mark is given for a conclusion in context that there is support for Naasir’s claim


Question 4 (Total 8 marks)
	Part
	Working or answer an examiner might expect to see
	Mark
	Notes

	(a)
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 = 10.2
	B1
	This mark is given for any answer which rounds to 10.2

	(b)
	(x = 3.17 
	B1
	This mark is given for any answer which rounds to 3.17

	
	knots or kn
	B1
	This mark is given for use of correct units 

	(c)
	October
	B1
	This mark is given for choosing October

	
	It is windier in the autumn and winter months
	B1
	This mark is given for using knowledge of the Large Data Set that Camborne is windier in autumn and winter months and 

	(d)(i)
	They represent outliers 
	B1
	This mark is given for stating outlier or the idea of an extreme value 

	(d)(ii)
	Y has a large range and so a high standard deviation (thus not A) 

The median is 7 but the outlier suggests the mean probably > 7 but not as high as 11.57 (thus not E)
3 others have higher medians which suggests a lower mean 
	M1
	This mark is given for a suitable observation, involving dispersion or location, that can be used to help infer which month is represented by boxplot Y

	
	Boxplot Y represents month B 
	A1
	This mark is given for suitable inference


Question 5 (Total 8 marks)
	Part
	Working or answer an examiner might expect to see
	Mark
	Notes

	(a)

	P(X = 4) = P(X = 2) so P(X = 4) = 0.35 
	M1
	This mark is given for using the given information to obtain P(X = 4) 

	
	P(X = 1) = P(X = 3) 
and 
P(X = 1) + P(X = 3) = 1 – 0.7 

Thus 

	A1
	This mark is given for using the given information and the sum of probabilities formula to deduce the sum of the other two probabilities and getting full distribution 

	(b)
	Let A = number of spins that land on 4 
A ~ B(60, 0.35) 
	B1
	This mark is given for selecting a suitable model 

	
	P(A > 30) = 1 – P(A ( 30) 
	M1
	This mark is given for using this model and interpreting “more than half” 

	
	= 1 – 0.99411 
= 0.00589 
	A1
	This mark is given for any answer which rounds to 0.00589 

	(c)
	Y – X ( 4 

12 – X 2 ( 4X (since X > 0)
	M1
	This mark is given for translating the probability problem into a mathematical inequality 

	
	0 ( X 2 + 4X – 12

0 ( (X + 6)(X – 2)
X ( 2
	M1
	This mark is given for solving the inequality 

	
	P(Y – X ( 4) = P(X ( 2) 
= 0.35 + 0.15 + 0.35 = 0.85
	A1
	This mark is given for interpreting the inequality and solving the problem 


SECTION B: MECHANICS

Question 6 (Total 4 marks)
	Part
	Working or answer an examiner might expect to see
	Mark
	Notes

	
	–2 = 9t – (
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 ( 10t 2)
	M1
	This mark is given for a complete method to give equation in t only 

	
	5t 2 – 9t = 2
	A1
	This mark is given for a correct equation 

	
	5t 2 – 9t – 2 = 0 = (5t + 1)(t – 2)
	M1
	This mark is given for finding and solving a quadratic equation 

	
	T = 2
	A1
	This mark is given for a correct answer only 


Question 7 (Total 7 marks)
	Part
	Working or answer an examiner might expect to see
	Mark
	Notes

	(a)(i)
	0.3 m s–2 ( 80 s = 24 m s–1 
	B1
	This mark is given for 24

	(a)(ii)
	24 m s–1 ( 0.5 m s–2  = 48 s 
	B1
	This mark is given for 48

	(a)(iii)
	

	B1
	This mark is given for trapezium starting at the origin and ending on the t-axis. 

	(b)
	

	M1
	This mark is given for a complete method to find area of trapezium (including all 3 parts, and 
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 used at least once) and equating its area to 4800 
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(a + b)h  =
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(T + T + 80 + 48) ( 24 = 4800
	A1
	This mark is given for a fully correct equation

	
	2T + 128 = 400
T = 136 
Total time is 136 + 80 + 48 = 264 s 
	A1
	This mark is given for  264 

	(c)
	Allow a smooth change from acceleration to constant velocity
Corners of the trapezium are too sharp for a realistic model 
	B1
	This mark is given for a suitable statement 


Question 8 (Total 10 marks)
	Part
	Working or answer an examiner might expect to see
	Mark
	Notes

	(a)
	x = 
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t 4 + t 3 + 
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t 2
	M1
	This mark is given for multiplying out and attempting to differentiate with respect to time (at least one power going down by 1)

	
	v = 2t 3 – 3t 2 + t 
	A1
	This mark is given for a fully correct expression for v

	
	2t 3 – 3t 2 + t = 0 
t(2t – 1)(t – 1) = 0 
	M1
	This mark is given for equating v to zero and attempting to solve 

	
	t = 0, t = 
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, t = 1 
	A1
	This mark is given for any two of the three solutions found

	
	
	A1
	This mark is given for all three solutions found 

	(b)
	When t = 0, 
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, 1 and 2 
x = 0, 
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, 0 and 2 
	M1
	This mark is given for finding the values of x from the values of t found in part (a) 

	
	Distance = 
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 + 
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 + 2
	M1
	This mark is given for using a correct strategy to combine their distances 

	
	2
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 m
	A1
	This mark is given for a correct answer only

	(c)
	x = 
[image: image18.wmf]2

1

t 2(t – 1)2 
	M1
	This mark is given for identifying a strategy to solve the problem
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t 2(t – 1)2 is always square so x ≥ 0,

i.e. never negative
	A1
	This mark is given for a correct explanation 


Question 9 (Total 9 marks)
	Part
	Working or answer an examiner might expect to see
	Mark
	Notes

	(a)
	2mg – T = 2m ( 
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	M1
	This mark is given for attempting to resolve vertically to find an equation of motion for P 

	
	
	A1
	This mark is given for correct equation

	
	T = 
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	A1
	This mark is given for rearranging to give a correct expression for T

	(b)
	The string is modelled as being inextensible 
	B1
	This mark is given for a correct statement

	(c)
	T – kmg = km ( 
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	M1
	This mark is given for attempting to resolve vertically to find an equation of motion for Q 

	
	
	A1
	This mark is given for rearranging to give a correct expression for T
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 – kmg = km ( 
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(4 – 7k)mg = 5kmg
4 = 12k  
	M1
	This mark is given for substituting for T and solving for k 

	
	k = 
[image: image25.wmf]3

1


	A1
	This mark is given for a correct answer only

	(d)
	The model does not take account of the mass of the string  

The pulley may not be smooth

The pulley has mass (inertia)
	B1
	This mark is given for a correct statement
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