A level Mathematics questions for GCSE Higher Tier mark scheme (Summer 2019)

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

	
	f(–3) = 3 ( (–3)2 + 2a ( (–3)2 – 4 ( – 3 + 5a = 0
	M1
	This mark is given for a method to set f(–3) = 0

	
	f(–3) = 23a – 69 = 0 

23a = 69
	M1
	This mark is given for finding an equation to solve for a

	
	a = 3
	A1
	This mark is given for finding the correct value of a


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

	(a)
	[image: image54.wmf]3
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	B1
	This mark is given for a correct shape and labels for a tree diagram

	
	
	B1
	This mark is given for the correct probabilities shown

	(b)
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	M1
	This mark is given for a multiplication of three probabilities

	
	= 
[image: image4.wmf]25
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	A1
	This mark is given for the correct probability that Sasha selects three marbles


Question 3 (Total 2 marks)
	Part
	Working or answer an examiner might expect to see
	Mark
	Notes

	
	1 – 
[image: image5.wmf]2

2

x

 – 2x – 
[image: image6.wmf]2

1

 = 0x2 + 4x – 1 = 0
	M1
	This mark is igvne for rearranging to find a quadratic equation to solve

	
	0.236    or   –2 + (5
	A1
	This mark is given for finding the correct (positive) solution for x


Question 4 (Total 2 marks)
	Part
	Working or answer an examiner might expect to see
	Mark
	Notes
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	M1
	This mark is given for cancelling the expression through by (x + 1)
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	A1
	This mark is given for a fully correct expression with A = 10, n = 3


Question 5 (Total 2 marks)
	Part
	Working or answer an examiner might expect to see
	Mark
	Notes

	
	
[image: image9.wmf]360
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	M1
	This mark is given for a correct method to find the area of the sector

	
	
[image: image10.wmf]9
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 cm2
	A1
	This mark is given for a correct value for the area of the sector


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

	(a)
	2x2 + 4x + 9 = 2(x + b)2 + c
	B1
	This mark is given for writing f(x) in the form a(x + b)2 + c with a = 2

	
	2x2 + 4x + 9 = 2(x + 1)2 + c
	M1
	This mark is given for writing f(x) in the form a(x + b)2 + c with a = 2 and b = 1

	
	2x2 + 4x + 9 = 2(x + 1)2 + 7
	A1
	This mark is given for writing f(x) in the form a(x + b)2 + c with a = 2, b = 1 and c = 7

	(b)
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	B1
	This mark is given for a U shaped curve in any position

	
	
	B1
	This mark is given for a y-intercept shown at (0, 9)

	
	
	B1
	This mark is given for a minimum shown at (–1, 7)


Question 7 (Total 4 marks)
	Part
	Working or answer an examiner might expect to see
	Mark
	Notes

	(a)
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	M1
	This mark is given for a correct use of ratios as a method to find the value of x

	
	12 – 9x = 4 – 8x
x = 12 – 4 = 8
	A1
	This mark is given for finding the correct value of x

	(b)
	AB = 
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	M1
	This mark is given for a method to find the distance AB using Pythagoras and substituting x = 4

	
	      = 14.4 m
	A1
	This mark is given for find a correct value for the distance AB


Question 8 (Total 2 marks)
	Part
	Working or answer an examiner might expect to see
	Mark
	Notes

	
	x = cos–1 
[image: image15.wmf]10
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	M1
	This mark is given for finding a value for x in terms of cos–1 (such notation may not be seen)

	
	x = 18.4(
	A1
	This mark is given for 18.4( found.


Question 9 (Total 2 marks)
	Part
	Working or answer an examiner might expect to see
	Mark
	Notes

	(a)
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 = 0.717
	B1
	This mark is given for a correct value for the probability for the cloud cover

	(b)
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 = 0.821
	B1
	This mark is given for a correct value for the probability for the cloud cover


Question 10 (Total 2 marks)
	Part
	Working or answer an examiner might expect to see
	Mark
	Notes

	(a)
	x + 800y = 1100

x + 300y = 680

500y = 420  (  y = 
[image: image20.wmf]500
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 = 0.84

x + (800 ( 0.84) = 1100

x = 1100 – 672 = 428


	A1
	This mark is given for finding the values of x and y

	(b)
	2n – (428 + 0.84n) > 0
1.16n – 428 > 0

n – 
[image: image21.wmf]16
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  > 0

n = 369
	A1
	This mark is given for correctly finding a least value for n


Question 11 (Total 4 marks)
	Part
	Working or answer an examiner might expect to see
	Mark
	Notes

	(a)
	y = x(x + 2)(x – 4) = x3 – 2x2 – 8x
	B1
	This mark is given for expanding brackets

	(b)
	When x = 2, 
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x3 – 4x2 = 1 + 
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	M1
	This mark is given for finding the answer  –
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	y = (x + 2)2 (3x2 – 20x + 20) 

y = (x2 + 4x + 4)(3x2 – 20x + 20)
	M1
	This mark is given for expanding the equation given

	
	y = 3x4 – 8x3 – 48x2 + 80
	A1
	This mark is for collecting and simplifying terms


Question 12 (Total 2 marks)
	Part
	Working or answer an examiner might expect to see
	Mark
	Notes

	
	a – b = 
[image: image27.wmf]b

a


ab – b2 = a
ab – a = b2
	M1
	This mark is given for rearranging so that terms in a are on one side of the equation

	
	a(b – 1) = b2
a = 
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	A1
	This mark is for rearranging to show the result required


Question 13 (Total 1 mark)
	Part
	Working or answer an examiner might expect to see
	Mark
	Notes

	
	
[image: image29.wmf]3600
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 ( 0.8 ( 1000 = 13.33 m
	M1
	This mark is given for a method to find the distance, in metres, covered in the reaction time of 0.8 seconds 


Question 14 (Total 4 marks)
	Part
	Working or answer an examiner might expect to see
	Mark
	Notes

	
	For even numbers n = 2m,

n2 + 2 = 4m2 + 2
	M1
	This mark is given for showing the case for all even numbers

	
	This is a multiple of 4 with 2 added, so cannot be divisible by 4
	A1
	This mark is given for a correct conclusion with a reason why n2 + 2 is not divisible by 4 for all even numbers

	
	For odd numbers n = 2m + 1,

n2 + 2 = (2m + 1)2 + 2 = 4m2 + 4m + 3

=  4(m2 + m) + 3
	M1
	This mark is given for showing the case for all odd numbers

	
	This is a multiple of 4 with 3 added, so cannot be divisible by 4

Hence, for all integers > 1, n + 2 is not divisible by 4
	A1
	This mark is given for a correct conclusion with a reason why n2 + 2 is not divisible by 4 for all odd numbers and a full concluding statement


Question 15 (Total 2 marks)
	Part
	Working or answer an examiner might expect to see
	Mark
	Notes
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EMBED Equation.3[image: image35.wmf]AB


	M1
	This mark is given for a method to find an expression for 
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	A1
	This mark is given for a correct expression for 
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 in terms of a and b


Question 16 (Total 2 marks)
	Part
	Working or answer an examiner might expect to see
	Mark
	Notes

	
	x1 = 1.5

x2 = 2 ( 1.5–0.5 = 1.633 
	M1
	This mark is given for finding a correct value for x2

	
	x3 = 2 ( 1.633–0.633 = 1.466

x4 = 2 ( 1.466–0.466 = 1.673
	A1
	This mark is given for finding a correct value for x4


Question 17 (Total 3 marks)
	Part
	Working or answer an examiner might expect to see
	Mark
	Notes

	(a)
	24 + (6 ( 1.05) + (6 ( 1.052) minutes 

= 36.915 minutes

= 36 minutes 55 seconds
	A1
	This mark is given for finding the total time as required

	(b)
	24 + 6.3 ( 
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 = 24 + 149.04
	A1
	This mark is given for a correct total time (represented decimally)

	
	= 173 minutes and 3 seconds 

= 2 hours, 53 minutes and 3 seconds
	A1
	This mark is given for finding a correct total time given in minutes in seconds


Question 18 (Total 2 marks)
	Part
	Working or answer an examiner might expect to see
	Mark
	Notes

	
	y = 
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	M1
	This mark is given for substituting x = 3, y = 
[image: image47.wmf]2

1

, and q = 4

	
	p – 9 = 6

p = 15
	A1
	This mark is given for solving for p and showing that p = 15, as required


Question 19 (Total 4 marks)
	Part
	Working or answer an examiner might expect to see
	Mark
	Notes

	
	6 = ( r2h + 
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	B1
	This mark is given for a method to find the volume of the cylinder and the semi-hemisphere

	
	A = 3( r2 + 2( 
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	M1
	This mark is given for a method to find the surface area of the tank 

	
	
	A1
	This mark is given for finding an expression for the surface area of the tank

	
	A = 3( r2 + 
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	A1
	This mark is given for a fully correct proof to show the surface area of the tank as required
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