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Introduction

Our examiners’ reports are produced to offer constructive feedback on candidates’ performance in the
examinations. They provide useful guidance for future candidates. The reports will include a general
commentary on candidates’ performance, identify technical aspects examined in the questions and
highlight good performance and where performance could be improved. The reports will also explain
aspects which caused difficulty and why the difficulties arose, whether through a lack of knowledge, poor
examination technique, or any other identifiable and explainable reason.

Where overall performance on a question/question part was considered good, with no particular areas to
highlight, these questions have not been included in the report. A full copy of the question paper can be
downloaded from OCR.
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Paper Y410 series overview

Y410 is the mandatory Pure Mathematics paper of H635 OCR B (MEI) AS Level Further Mathematics
and assumes candidates know the content of AS Level Mathematics.

The overall standard of scripts seen was quite high, with most scoring between 40 and 50 marks.
However, there were one or two quite demanding questions — in particular 6(a) and 6(b) — in which few
candidates scored full marks, and as a consequence we saw fewer over 50 marks than last year’s
examination — around 18%. Conversely, only 12% candidates scored fewer than 25 marks. There was
little evidence of time pressure — virtually all candidates answered all the questions. Presentation of
scripts was good.

Most successful questions Least successful questions
Q1 (difference method for summing a series) Q3 (calculations with matrices)
Q2 (roots of equations) Q6 (transformations)

Q4 (Intersection of planes)

Candidates should pay extra care over the presentation of working when a question request includes
any of the specification defined command words.

available here: https://teach.ocr.org.uk/italladdsup

@ OCR support | A poster detailing the different command words and what they mean is

A number of good candidates did not show enough working for detailed reasoning questions such as 1,
3 and 8. Whilst there is no restriction on the use of calculators in this assessment, the bold statement
signifies that candidates must give a solution which provides a complete analytical method that can be
followed in a logical matter. (although checking answers using calculator methods should be
encouraged).



https://teach.ocr.org.uk/italladdsup
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Question 1

1 In this question you must show detailed reasoning.

100(,
Find D [-—

=1

i,}], giving your answer correct to 4 decimal places. [3]
}. '

This was assumed to be a straightforward starter question on the difference method, but proved to be
more discriminating than we expected.

A number of candidates wrote down the correct answer without justification, presumably using calculator
methods.

However, half the candidates recognised the use of the difference method and identified the correct
remaining terms.

1

1—_
z__zr

O Misconception | A small minority of candidates attempted to use the following misconception

r

Exemplar 1

The bold statement “In this question you must show detailed reasoning” is used to make clear that
an answer obtained directly from the calculator, without any evidence of mathematical understanding of
the concept, will not gain credit.

Question 2

2 The roots of the equation 3x* —x+2 = 0 are @ and .
Find a quadratic equation with integer coefficients whose roots are 2o —3 and 25— 3. [3]

About half the candidates scored full marks for this question. Methods used were equally divided

3
between substituting x = (y;r ) and simplifying the quadratic in y , and finding the sum and product of

the roots (2a.—3) and (2B —3)from those of o and B. Marks were quite frequently lost for arithmetic
slips, for example sign errors, or slips in clearing fractions using the first method.
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Question 3 (a)
3  In this question you must show detailed reasoning.

21
A and B are matrices such that B~!A™! = [_1 1].

(a) Find AB. [3]

Most candidates scored full marks here. Nevertheless, a somewhat disappointing number of candidates
seemed to assume that matrix multiplication is commutative, and that B™'A™" = (BA)™ rather than (AB)™".

Question 3 (b)

l
(b) Given that A = ! . find B. [3]
D 1)

If using the pre-multiplication of AB by A™", as this was a ‘DR’ question, we needed to see A~ to get the
full three marks

Exemplar 2

7.
X /)

RA = 3 a2

Q& ] =10 2]
7

o

-1

8- % ‘,"Ei]r"“‘ . NI LY B8
.'.'r /3 é'ﬁ n » @ L -—I)g
73 ¢-r.s...u_ A=

-:-r 1 "'U3

i -—Ij% J

Commutativity errors also caused marks to be lost here, as in the above exemplar, where the candidate
has started by assuming that the matrix BA is the matrix AB, and post-multiplying this by A™" to find B.
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Question 4 (a)

123
4 (a) FindM ™, where M=|-1 1 2|. [1]
212

|Students proved to be adept at using matrix calculators here, and 90% got this correct.

Question 4 (b)

(b) Hence find, in terms of the constant k, the point of intersection of the planes
x+2y+3:=19,
—x+ y+2z=4,
—2x+ y+2z=*k [3]

Again this was well answered, although a significant minority made arithmetic errors in the matrix
multiplication.

Question 4 (c)

(¢) In this question you must show detailed reasoning.

Find the acute angle between the planes x+2y+3z =19 and —x+y+2z =4. [4]

|Over 80% of candidates scored full marks here.

Question 5

) : . e -1 _1 1
5  Prove by induction that, for all positive integers n, E? =5 1 7 [6]

The method of mathematical induction was well rehearsed by the majority of candidates. However, the

inductive step proved to be tricky for many, who were unable to successfully combine the fractions 3ik

and % . This proved rather costly, as this step was required to achieve the concluding A1 mark.

part of any proof by induction. It is also important that candidates

AfL The use of precise language to support the algebraic manipulation is a key
understand that the truth for n = k is an assumption, not a given.
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Exemplar 3
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This candidate has assumed the truth of the statement for n =k +1 , instead of attempting to prove its
truth assuming the truth for n = k . The inductive step is missing, and the final statement is incorrect.
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Question 6 (a) (i)

: . . : Ak
6 A linear transformation T of the x-y plane has an associated matrix M, where M = [ | a— k]’ and A
and k are real constants.

(a) You are given that detM > 0 for all values of A.

(i) Find the range of possible values of k. [3]

This was perhaps the hardest question on the paper, as the argument is quite subtle. For this reason,
very few candidates presented a fully correct solution. Most candidates successfully wrote down the
determinant, but very few thought about using the discriminant of the quadratic to find the range of k for
which this is positive. Of those who did see the significance of the discriminant, most assumed this was
positive rather than negative.

Question 6 (a) (ii)

(ii) What is the significance of the condition detM > 0 for the transformation T? [1]

Many recognised the significance of the condition det M > 0 for the area of the image, but few thought of
the orientation, which is the distinguishing factor between this condition and det M < 0.

Exemplar 4

Db kM 50 e 5 A ouge
. .Tﬂ.?"é?ﬂﬂ- C Mems érzm,g F“”"."“L"”‘ T
has on  lavese). -

Here, the candidate correctly states that the linear equations associated with the matrix have a unique
solution if det M > 0, but this does not describe the significance for the transformation itself.
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Question 6 (b)

For the remainder of this question, take k= —2.

(b) Determine whether there are any lines through the origin that are invariant lines for the
transformation T. [4]

This proved to be a demanding question. A rather disappointing number of candidates made a slip in
substituting k = -2 into the matrix, getting A — 2 instead of A + 2. This lost the B1 mark.

Those who got as far as the second M1 made life harder for themselves by choosing to use y =mx +¢
instead of y = mx (the question explicitly refers to lines through the origin), which simplifies the algebra

considerably. Those few candidates who identified the condition 2m? +2m +1=0 were required to solve
this or mention the discriminant to get the final ‘A’ mark.

AfL As seen in previous assessments, the ability to distinguish between a line of
invariant points and invariant lines is important.

Question 6 (c)

(¢) The transformation T is applied to a triangle with area 3 units”. The area of the resulting image
triangle is 15 units?.
Find the possible values of A. [3]

This question was correctly answered by half the candidates. The relationship between the determinant
of the matrix and the area scale factor was well understood.
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Question 7 (a) (i)

7 (a) Sketch on a single Argand diagram

(i) the set of points for which |z—1—3i|= 3, [3]

This proved to be an easy three marks, although some solutions did not specify the centre of the circle
effectively, and in poor freehand drawings it was sometimes difficult to see if the circle touched the real
axis as required.

Exemplar 5

The rough nature of this candidate’s sketch, which appears to cross the x-axis twice, making it difficult to
award full marks for 7(a) (i).
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Question 7 (a) (ii)

(ii) the set of points for which arg(z+4) = %:fr. [3]

Again, this was well answered. Occasionally the point —4 was incorrect. However, the fact that this is a
half line was well understood.

‘Sketch’ and ‘Draw’. For questions requiring a sketched curve candidates

AfL The specification provides guidance on the distinction between ‘Plot’,
need to make clear the main features, including any intersections with axes.

Question 7 (b)

(b) Find, in exact form, the two values of z for which |z— 1 —3i| = 3 and arg(z +4) = %ﬂ. [6]

Those candidates who did not make the connection with cartesian geometry scored no marks here, and,
for this reason, the most common scores were either 0 or 6. The two equations were solved correctly by

quite a lot of the rest, although the final mark, for re-stating the coordinates in complex number form, was
sometimes missing.

Question 8 (a)

8 In this question you must show detailed reasoning.

You are given that i is a root of the equation z*—2z> +3z2 4+az+b = 0, where a and b are real
constants.

(a) Show that @ =—2 and b = 2. [4]

The most efficient (and expected) solution here was to substitute z =i into the equation and equate real
and imaginary parts. However, some candidates used methods based on the symmetric properties of
roots or factoring out z2 +1 and completing the multiplication to deduce the missing coefficients, as
detailed by the mark scheme. This led to a degree of overlap with part (b), and marks were carried over
as appropriate. Some candidates tried to work back from the roots (presumably found from a calculator);
however, this assumed the values of a and b and did not achieve full marks (this would have been
appropriate for a ‘Verify’ style question. Overall, over 60% achieved full marks.

Question 8 (b)

(b) Find the other roots of this equation. [71

As noted in part (a), some solutions overlapped with part (a). Candidates usually scored well here, either
using polynomial division by z2 +1, or using the symmetric properties of roots to get a +p=2 , af=2 ,
and solving these simultaneously. As a ‘detailed reasoning’ question, to get full marks, candidates

needed to show their method for obtaining the solution of the quadratic; whether by completion of
square, formula or factorising.




Supporting you

For further details of this qualification please visit the subject webpage.

Review of results

If any of your students’ results are not as expected, you may wish to consider one of our review of results
services. For full information about the options available visit the OCR website. If university places are
at stake you may wish to consider priority service 2 reviews of marking which have an earlier deadline to
ensure your reviews are processed in time for university applications.

Review students' exam performance with our free online results analysis tool. Available for GCSE, A Level
and Cambridge Nationals.

It allows you to:

« review and run analysis reports on exam performance

« analyse results at question and/or topic level*

« compare your centre with OCR national averages

. identify trends across the centre

« facilitate effective planning and delivery of courses

« identify areas of the curriculum where students excel or struggle

+ help pinpoint strengths and weaknesses of students and teaching departments.

*To find out which reports are available for a specific subject, please visit ocr.org.uk/administration/
support-and-tools/active-results/

Find out more at ocr.org.uk/activeresults

Training

Attend one of our popular CPD courses to hear exam feedback directly from a senior assessor or drop in
to an online Q&A session.

Please find details for all our courses on the relevant subject page on our website.

www.ocr.org.uk


http://ocr.org.uk/administration/stage-5-post-results-services/enquiries-about-results/
http://www.ocr.org.uk/administration/support-and-tools/active-results/
http://www.ocr.org.uk/administration/support-and-tools/active-results/
http://www.ocr.org.uk/activeresults
https://www.ocr.org.uk/

OCR Resources: the small print

OCR'’s resources are provided to support the delivery of OCR
qualifications, but in no way constitute an endorsed teaching
method that is required by OCR. Whilst every effort is made

to ensure the accuracy of the content, OCR cannot be held
responsible for any errors or omissions within these resources.
We update our resources on a regular basis, so please check the
OCR website to ensure you have the most up to date version.

This resource may be freely copied and distributed, as long as
the OCR logo and this small print remain intact and OCR is
acknowledged as the originator of this work.

Our documents are updated over time. Whilst every effort is made
to check all documents, there may be contradictions between
published support and the specification, therefore please use the
information on the latest specification at all times. Where changes
are made to specifications these will be indicated within the
document, there will be a new version number indicated, and a
summary of the changes. If you do notice a discrepancy between
the specification and a resource please contact us at:
resources.feedback@ocr.org.uk.

Whether you already offer OCR quialifications, are new to OCR, or
are considering switching from your current provider/awarding
organisation, you can request more information by completing the
Expression of Interest form which can be found here:
www.ocrorg.uk/expression-of-interest

Please get in touch if you want to discuss the accessibility of
resources we offer to support delivery of our qualifications:
resources.feedback@ocr.org.uk

Looking for a resource?

There is now a quick and easy search tool to help find free resources
for your qualification:

www.ocr.org.uk/i-want-to/find-resources/

www.ocr.org.uk

OCR Customer Support Centre

General qualifications

Telephone 01223 553998

Facsimile 01223 552627

Email general.qualifications@ocr.org.uk

OCR is part of Cambridge Assessment, a department of the University of
Cambridge. For staff training purposes and as part of our quality assurance
programme your call may be recorded or monitored.

© OCR 2019 Oxford Cambridge and RSA Examinations is a Company
Limited by Guarantee. Registered in England. Registered office The
Triangle Building, Shaftesbury Road, Cambridge, CB2 8EA. Registered
company number 3484466. OCR is an exempt charity.


mailto:general.qualifications%40ocr.org.uk?subject=
mailto:resources.feedback%40ocr.org.uk?subject=
http://www.ocr.org.uk/expression-of-interest
mailto:resources.feedback%40ocr.org.uk?subject=
http://www.ocr.org.uk/i-want-to/find-resources/

	Examiners’ report template
	Exemplar 1

	Contents
	Introduction
	Paper Y410 series overview
	Question 1
	Exemplar 1

	Question 2
	Question 3 (a)
	Question 3 (b)
	Exemplar 2

	Question 4 (a)
	Question 4 (c)
	Question 5
	Exemplar 3

	Question 6 (a) (i)
	Question 6 (a) (ii)
	Exemplar 4

	Question 6 (b)
	Question 6 (c)
	Question 7 (a) (i)
	Exemplar 5

	Question 7 (a) (ii)
	Question 7 (b)
	Question 8 (a)
	Question 8 (b)

	Y410_01_ER_June19_FINAL - Copy.pdf
	Examiners’ report template
	Exemplar 1

	Contents
	Introduction
	Paper 1 series overview
	Question 1
	Exemplar 1

	Question 2
	Question 3 (a)
	Question 3 (b)
	Exemplar 2

	Question 4 (a)
	Question 4 (c)
	Question 5
	Exemplar 3

	Question 6 (a) (i)
	Question 6 (a) (ii)
	Exemplar 4

	Question 6 (b)
	Question 6 (c)
	Question 7 (a) (i)
	Exemplar 5

	Question 7 (a) (ii)
	Question 7 (b)
	Question 8 (a)
	Question 8 (b)

	Y410_01_ER_June19_v4.pdf
	Examiners’ report template
	Exemplar 1

	Contents
	Introduction
	Paper Y410 series overview
	Question 1
	Exemplar 1

	Question 2
	Question 3 (a)
	Question 3 (b)
	Exemplar 2

	Question 4 (a)
	Question 4 (c)
	Question 5
	Exemplar 3

	Question 6 (a) (i)
	Question 6 (a) (ii)
	Exemplar 4

	Question 6 (b)
	Question 6 (c)
	Question 7 (a) (i)
	Exemplar 5

	Question 7 (a) (ii)
	Question 7 (b)
	Question 8 (a)
	Question 8 (b)





<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /All

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.6

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness false

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages false

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 200

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages false

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 200

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.40

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages false

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 600

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<

    /ENU ([Based on '[High Quality Print]'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /BleedOffset [

        0

        0

        0

        0

      ]

      /ConvertColors /NoConversion

      /DestinationProfileName ()

      /DestinationProfileSelector /NA

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure true

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles true

      /MarksOffset 6

      /MarksWeight 0.250000

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /NA

      /PageMarksFile /RomanDefault

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /LeaveUntagged

      /UseDocumentBleed false

    >>

    <<

      /AllowImageBreaks true

      /AllowTableBreaks true

      /ExpandPage false

      /HonorBaseURL true

      /HonorRolloverEffect false

      /IgnoreHTMLPageBreaks false

      /IncludeHeaderFooter false

      /MarginOffset [

        0

        0

        0

        0

      ]

      /MetadataAuthor ()

      /MetadataKeywords ()

      /MetadataSubject ()

      /MetadataTitle ()

      /MetricPageSize [

        0

        0

      ]

      /MetricUnit /inch

      /MobileCompatible 0

      /Namespace [

        (Adobe)

        (GoLive)

        (8.0)

      ]

      /OpenZoomToHTMLFontSize false

      /PageOrientation /Portrait

      /RemoveBackground false

      /ShrinkContent true

      /TreatColorsAs /MainMonitorColors

      /UseEmbeddedProfiles false

      /UseHTMLTitleAsMetadata true

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice





