GCE A level Mathematics (9MA0) – Paper 1

Pure Mathematics

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).



Question 1 (Total 3 marks)
	Part
	Working or answer an examiner might expect to see
	Mark
	Notes
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	M1
	This mark is given for finding small approximations to sin 3(  and cos 4(
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	M1
	This mark is given for finding substituting small approximations to sin 3(  and cos 4(  into 
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	A1
	This mark is given for the correct answer (or an equivalent fraction).


Question 2 (Total 7 marks)
	Part
	Working or answer an examiner might expect to see
	Mark
	Notes

	(a)
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	M1
	This mark is given for differentiating into the form Ax + 
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	A1
	This mark is given for the correct answer only
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	B1
	This mark is given for the correct answer only

	(b)
	(2 ( 4) – (12 ( 
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	M1
	This mark is given for substituting x = 4 into the equation found for 
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 = 0 and hence is a stationary point
	A1
	This mark is given for a correct statement

	(c)
	2 + (6 ( 
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	M1
	This mark is given for substituting x = 4 into the equation found for 
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 > 0 and hence the stationary point is a minimum
	A1
	This mark is given for a correct statement


Question 3 (Total 4 marks)
	Part
	Working or answer an examiner might expect to see
	Mark
	Notes
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1

r2(  = 11
	B1
	This mark is given for forming an equation for the area of the sector in terms of r and (

	
	2r + r( = 4r(
	B1
	This mark is given for forming an equation for the perimeter of the sector in terms of r and (

	
	2r = 3r(  so (  = 
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r2 = 11;  r2 = 33  
	M1
	This mark is given for a method to solve the two equations for r

	
	r = (33
	A1
	This mark is given for the correct answer only


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

	(a)
	f(3) = (2 ln 5 – 3) = 0.22

f(4) = (2 ln 4 – 4) = –1.23
	M1
	This mark is given for a method to find values of the function for x = 3 and x = 3

	
	There is a change of sign and the function is continuous in the interval [3, 4], so 3 < ( < 4
	A1
	This mark is given for a fully correct statement to show that the root lies in the interval [3, 4]

	(b)
	[image: image22.emf]
	M1
	This mark is given for annotating the graph by drawing a cobweb diagram with at least five lines, starting at x1 = 4

	
	The iteration formula can be used because to find an approximation to ( because the cobweb spirals inwards
	A1
	This mark is given for a correct statement about the iteration formula


Question 5 (Total 5 marks)
	Part
	Working or answer an examiner might expect to see
	Mark
	Notes
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	This mark is given for a method to find 
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	A1
	This mark is given for a correct expression for 
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	M1
	This mark is given for expanding the expression and using sin2 ( + cos2 ( + 1 at least once in the numerator or denominator
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	M1
	This mark is given for using 2 sin ( cos ( = sin 2(  to find 
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	A1
	This mark is given for a correct conclusion with A = 
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Question 6 (Total 10 marks)
	Part
	Working or answer an examiner might expect to see
	Mark
	Notes

	(a)
	Gradient of PA = –
[image: image38.wmf]2

1


	M1
	This mark is given for deducing the gradient of the line PA

	
	y – 5 = –
[image: image39.wmf]2
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(x – 7)
	M1
	This mark is given for a method to find the equation of line with gradient –
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and passing through (7, 5)

	
	2y – 10 = –x + 7 (( both sides by 2)

2y + x = 17
	A1
	This mark is given for completing the proof

	(b)
	2y + x = 17  and   y = 2x + 1

2y + x = 17, 2y ​ 4x = 2

x = 3, y = 7
	M1
	This mark is given for a method to solve equations simultaneously to find the coordinates of P

	
	P = (3, 7)
	A1
	This mark is given for finding the coordinates of P

	
	PA = 
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	M1
	This mark is given for finding the length of the line PA

	
	(x – 7)2 + (y – 5)2 = 20
	A1
	This mark is given for finding an equation for C

	(c)
	[image: image42.emf]
y = 2x + k meets C at X

A(7, 5) – P(3, 7) = (4, –2)

A(7, 5) + (4, ​–2) = X(11, 3)
	M1
	This mark is given for a method to find where y = 2x + k meets C

	
	Substituting (11, 3) into y = 2x + k,
3 = 22 + k 
	M1
	This mark is given for a method to find k

	
	k = –19
	A1
	This mark is given for the correct answer only


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

	(a)
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 ln (3x – k)
	M1
	This mark is given for finding the indefinite integral in the form                A ln (3x – k)

	
	
	A1
	This mark is given for a fully correct answer only
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	M1
	This mark is given for an expression for the value of the integral between k and 3k
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	A1
	This mark is given for a correct answer independent of k

	(b)
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	M1
	This mark is given for finding the indefinite integral
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	M1
	This mark is given for a method to find the value of the integral
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	A1
	This mark is given for a correct answer inversely proportional to k


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

	(a)
	D = 5 + 2 sin (30 ( 6.5)(
    = 5 + (2 ( –0.259)

    = 4.48 m
	B1
	This mark is given for substituting t = 6.5  to find the depth of the harbour, including units (m)

	(b)
	3.8 = 5 + 2 sin (30t)(
	M1
	This mark is given for a method to form an equation to find the earliest time the boat can leave the harbour

	
	sin (30t)( = 
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 = –0.6
	A1
	This mark is given for finding a correct value of sin (30t)(

	
	30t = 36.9 or 216.9 or 323.1
   t = 1.23 or 7.23 or 10.77
	M1
	This mark is given for finding possible values of t

	
	Since the boat can only leave after 08.30 a.m., the earliest the boat can leave is 10.46 a.m.
	A1
	This mark is given for choosing the correct value of t and deducing the time the boat can leave the harbour


Question 9 (Total 10 marks)
	Part
	Working or answer an examiner might expect to see
	Mark
	Notes

	(a)
	2xy ( 2x
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	M1
	This mark is given for differentiating at least one of the terms 2xy and 3y2

	
	2x – 2x
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 – 2y + 6y
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	A1
	This mark is given for fully correctly differentiating x2 – 2xy + 3y2 = 50

	
	(6y – 2x)
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	M1
	This mark is given for rearranging as a first step of the proof
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	A1
	This mark is given for a fully correct proof

	(b)
	At P and Q, 
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 ( (,  so 3y – x = 0
	M1
	This mark is given for a start to a method to find the coordinates of P 

	
	y = 
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x  and  x2 – 2xy + 3y2 = 50
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	M1
	This mark is given for solving two simultaneous equations to find a value for x

	
	x = (5(3
	A1
	This mark is given for correctly finding the x-coordinate of P

	
	y = 
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	M1
	This mark is given for a method to find the y-coordinate of P

	
	P = (–5(3,  –
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	A1
	This mark is given for finding the exact coordinates of the point P

	(c)
	This point is where 
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 = 0, so need to solve y = x and x2 – 2xy + 3y2 = 50 simultaneously for the coordinates (choosing the positive solutions)
	B1
	This mark is given for a correct explanation


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

	(a)
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	M1
	This mark is given for separating variables as a start to finding a solution

	
	       ln H = 
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sin 0.25t + c
	M1
	This mark is given for an attempt to integrate both sides of the equation

	
	
	A1
	This mark is given for a correct answer only

	
	When t = 0, H = 5 so c = ln 5
	M1
	This mark is given for finding a correct value of c

	
	 ln H = 
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 = e0.1 sin 0.25t
  H = 5e0.1 sin 0.25t
	A1
	This mark is given for a correct proof

	(b)
	Maximum height when sin 0.25t = 1

so = 5e0.1 = 5.53 m
	B1
	This mark is given for finding the maximum height of the passenger

	(c)
	Passenger reaches maximum height the first time when sin 0.25t = 1, i.e. when 0.25t = 
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Passenger reaches maximum height the second time when 0.25T = 
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	M1
	This mark is given for finding the value of 0.25t when the passenger reaches the maximum height a second time

	
	T = 
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	A1
	This mark is given for the correct answer only


Question 11 (Total 10 marks)
	Part
	Working or answer an examiner might expect to see
	Mark
	Notes

	(a)
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	B1
	This mark is given for writing the expression in a form to allow a binomial expansion

	
	(1 + 4x)0.5 = 

1 + 0.5 ( 4x + 
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	M1
	This mark is given for an attempt to expand (1 + 4x)0.5


	
	(1 – x)–0..5 =

1 + (–0.5)(–x) + 
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	M1
	This mark is given for an attempt to expand (1 – x)–0..5


	
	(1 + 4x)0.5 = 1 + 2x – 2x2
(1 – x)–0.5 = 1 + 0.5x + 0.375x2
	A1
	This mark is given for correctly expanding both (1 + 4x)0.5 and (1 – x)–0.5

	
	(1 + 4x)0.5 ( (1 – x)–0..5 =

= (1 + 2x – 2x2 + …) ( (1 + 
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	M1
	This mark is given for an attempt to multiply the two expansions

	
	= 1 + 
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	A1
	This mark is given for a fully correct proof

	(b)
	The expansion is valid for (x (< 
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	B1
	This mark is given for a correct statement

	(c)
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	M1
	This mark is given for substituting 
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	A1
	This mark is given for a correct estimate for 
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	Thus (6 ( (4 ( 
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	A1
	This mark is given for a correct estimate for (6 as a fraction in its simplest form


Question 12 (Total 10 marks)
	Part
	Working or answer an examiner might expect to see
	Mark
	Notes

	(a)(i)
	Ap4 = 32 000,  Ap11 = 50 000
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	M1
	This mark is given for a method to find the value of p

	
	p = 1.0658
	A1
	This mark is given for a correct answer (to 4 decimal places)

	(a)(ii)
	A = 
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 = 24805
	M1
	This mark is given for substituting 1.0658 into Ap4 and Ap11 to find A

	
	Thus A ( 24800
	A1
	This mark is given for a correct statement supported by working

	(b)(i)
	A is the value of the car on 1 January 2001
	B1
	This mark is given for a correct statement

	(b)(ii)
	p is the factor by which the car increases in value each year
	B1
	This mark is given for a correct statement

	(c)
	1.0658t = 
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	M1
	This mark is given for start to a method to find the value of t

	
	         t
= log1.0658 
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	M1
	This mark is given for finding an expression for t and using the change of base formula

	
	t = 21.9
	A1
	This mark is given for finding a correct value of t

	
	The value of the car exceeds £100 000 in 2022
	A1
	This mark is given for a correct statement


Question 13 (Total 7 marks)
	Part
	Working or answer an examiner might expect to see
	Mark
	Notes

	
	u = 
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	M1
	This mark is given for a method to use a substitution

	
	x = u2 – 2, so 
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	This mark is given for finding 
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	M1
	This mark is given for a method to substitute into the integral
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	M1
	This mark is for a method to integrate to find terms in u5 and u3

	
	
	A1
	This for a fully correct integration with correct coefficients

	
	
	M1
	This mark is given for getting the limits the right way round
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	A1
	This mark is for a fully correct proof with supporting working


Question 14 (Total 10 marks)
	Part
	Working or answer an examiner might expect to see
	Mark
	Notes

	(a)
	cos 2t = 1 – 2 sin2t

y = 4 + 2(1 – sin2 t)

sin t = 
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	M1
	This mark is given for use of               cos 2t = 1 – 2 sin2 t  and sin t = 
[image: image149.wmf]2

3
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x

to eliminate t

	
	y – 4 = 2 – 4 ( 
[image: image150.wmf]4

)

3

(
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x


so y = 6 – (x – 3)2
	A1
	This mark is given for a correct proof supported by working

	(b)(i)
	[image: image151.emf]
	M1
	This mark is given for a the parabola C sketched with the correct shape and end points

	
	
	A1
	This mark is given for the points (1, 2), (3, 6) and (5, 2) correctly labelled

	(b)(ii)
	Since sin t ( 1, x ( 3 + 2, i.e. x ( 5
	B1
	This mark is given for a correct explanation

	(c)
	The lowest value for k = 5 + 2 = 7
	B1
	This mark is given for deducing the lowest possible value of k from the point (5, 2)

	
	k – x = 6 – (x – 3)2
	M1
	This mark is given for a methods to find where x + y = k intersects C

	
	x2 – 7x + (k + 3) = 0
	A1
	This mark is given for rearranging to find a quadratic expression equal to zero

	
	b2 – 4ac = 0

49 – (4 ( 1 ( (k + 3)) = 0

49 = 12 = 4k

k = 
[image: image152.wmf]4

37


	M1
	This mark is given for using b2 – 4ac = 0 to find the value of k

	
	Range of values for k = {k : 7 ( k < 
[image: image153.wmf]4

37

}
	A1
	This mark is given for a correct range of values written in set notation


 y = 2x + k





X








PAGE  
GCE A level Mathematics (9MA0) – Paper 1 Pure Mathematics model solutions (Version 1.0)
9
This document is intended for guidance only and may differ from the final mark scheme published in July 2018.

_1593838912.unknown

_1593838944.unknown

_1593838960.unknown

_1593838976.unknown

_1593838984.unknown

_1593838988.unknown

_1593838992.unknown

_1593838994.unknown

_1593838996.unknown

_1593838997.unknown

_1593838998.unknown

_1593838995.unknown

_1593838993.unknown

_1593838990.unknown

_1593838991.unknown

_1593838989.unknown

_1593838986.unknown

_1593838987.unknown

_1593838985.unknown

_1593838980.unknown

_1593838982.unknown

_1593838983.unknown

_1593838981.unknown

_1593838978.unknown

_1593838979.unknown

_1593838977.unknown

_1593838968.unknown

_1593838972.unknown

_1593838974.unknown

_1593838975.unknown

_1593838973.unknown

_1593838970.unknown

_1593838971.unknown

_1593838969.unknown

_1593838964.unknown

_1593838966.unknown

_1593838967.unknown

_1593838965.unknown

_1593838962.unknown

_1593838963.unknown

_1593838961.unknown

_1593838952.unknown

_1593838956.unknown

_1593838958.unknown

_1593838959.unknown

_1593838957.unknown

_1593838954.unknown

_1593838955.unknown

_1593838953.unknown

_1593838948.unknown

_1593838950.unknown

_1593838951.unknown

_1593838949.unknown

_1593838946.unknown

_1593838947.unknown

_1593838945.unknown

_1593838928.unknown

_1593838936.unknown

_1593838940.unknown

_1593838942.unknown

_1593838943.unknown

_1593838941.unknown

_1593838938.unknown

_1593838939.unknown

_1593838937.unknown

_1593838932.unknown

_1593838934.unknown

_1593838935.unknown

_1593838933.unknown

_1593838930.unknown

_1593838931.unknown

_1593838929.unknown

_1593838920.unknown

_1593838924.unknown

_1593838926.unknown

_1593838927.unknown

_1593838925.unknown

_1593838922.unknown

_1593838923.unknown

_1593838921.unknown

_1593838916.unknown

_1593838918.unknown

_1593838919.unknown

_1593838917.unknown

_1593838914.unknown

_1593838915.unknown

_1593838913.unknown

_1593838879.unknown

_1593838896.unknown

_1593838904.unknown

_1593838908.unknown

_1593838910.unknown

_1593838911.unknown

_1593838909.unknown

_1593838906.unknown

_1593838907.unknown

_1593838905.unknown

_1593838900.unknown

_1593838902.unknown

_1593838903.unknown

_1593838901.unknown

_1593838898.unknown

_1593838899.unknown

_1593838897.unknown

_1593838888.unknown

_1593838892.unknown

_1593838894.unknown

_1593838895.unknown

_1593838893.unknown

_1593838890.unknown

_1593838891.unknown

_1593838889.unknown

_1593838883.unknown

_1593838885.unknown

_1593838886.unknown

_1593838884.unknown

_1593838881.unknown

_1593838882.unknown

_1593838880.unknown

_1593838863.unknown

_1593838871.unknown

_1593838875.unknown

_1593838877.unknown

_1593838878.unknown

_1593838876.unknown

_1593838873.unknown

_1593838874.unknown

_1593838872.unknown

_1593838867.unknown

_1593838869.unknown

_1593838870.unknown

_1593838868.unknown

_1593838865.unknown

_1593838866.unknown

_1593838864.unknown

_1593838855.unknown

_1593838859.unknown

_1593838861.unknown

_1593838862.unknown

_1593838860.unknown

_1593838857.unknown

_1593838858.unknown

_1593838856.unknown

_1593838851.unknown

_1593838853.unknown

_1593838854.unknown

_1593838852.unknown

_1593838849.unknown

_1593838850.unknown

_1593838848.unknown

