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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 4725/01 series overview

The number of candidates taking this legacy unit was lower than in previous years, reflecting the fact that
this is the first year for examination of the reformed AS Further Mathematics. However, the standard of
the solutions was generally of a high standard, with most being able to show a good range of knowledge
of the specification content. Completely correct solutions to all questions were seen, with questions 6(ii)
and 7(ii) proving to be the most testing. The number of times a candidate made no attempt at a particular
part of a question was quite low. The standard of presentation was generally quite good, but on
occasions marks were lost by a candidate miscopying their solution to a previous part of the question.

There was no evidence of candidates being under time pressure. It was pleasing to see that more

candidates were showing that they had checked their solution, often finding errors that could then be
removed.
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Question 1(i)

1  The matrices A, B and C are given by A = (5; ) B= (Zi) and C = (3 6).
Find
(i) 5A — 4B, 2]

This question was generally answered accurately by the majority of candidates, with almost all
candidates giving a matrix of the correct order. Marks were lost through simple arithmetic or algebraic
errors e. g. 25a — 28b becoming — 3b.

Question 1(ii)

(ii) BC. 2]

Most candidates found a 2 x 2 matrix, with only minor arithmetic slips. A significant minority multiplied the
matrices in the wrong order and obtained a 1 x 1 matrix.

Question 2
2 The complex number w has modulus 6 and argument 2TH Find @, giving your answer in the form
x +1y. where x and y are exact real numbers. [5]

The majority of candidates showed a correct method for finding the real and imaginary parts of w, but did
not appreciate that w lies in the second quadrant, and so made sign errors in either the real or imaginary
parts, or both. Most realised that to obtain an answer in the correct form, the complex conjugate of w
was required and used it correctly, with minor arithmetic errors, usually in the simplification of the
numerator, being seen.

Question 3(i)

d 0
3  The matrix D is given by D = ( 0 l)' where d # 0.

(i) Find D72 2]

Most candidates found accurately the inverse matrix. Some omitted to divide by the determinant of D,
which then caused problems in (iii).

Question 3(ii)

Matrix D represents the transformation P.

(ii) Describe fully the transformation P. [2]

A stretch was recognised by most candidates, the most common errors being to give the scale factor as
1/d, presumably from the inverse matrix, or to give the wrong direction of the stretch.
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Question 3(iii)

0 1
The transformation T is represented by the matrix (_ d 0) and is equivalent to the transformation P followed
by the transformation Q.

(iii) Find the matrix that represents the transformation Q and describe fully the transformation Q. [4]

Using matrix multiplication, with either the answer to (i) or a general 2 x 2 matrix, were both seen, often
accurately, usually followed by a correct description. Marks were most often lost when the order of the
matrix multiplication was incorrect, which then lead to a matrix which was difficult to describe in terms of
a single transformation. Some candidates produced a sketch of the unit square and its image and so
deduced the transformation Q and then were able to write down the matrix required.

Question 4(i)

4  ThelociL,, L, and L, are given by |z—3—4i|=2, arg(z—3—4i)= % and |z =]z—12] respectively.

(i) Sketch on a single Argand diagram the loci L,. L, and L. [6]

Most candidates recognised that L, was a circle, but often did not to give a clear indication of the radius.
L, being a half line was generally done very accurately, with the starting point (3, 4) clearly shown. L;
was sometimes given as a circle or a horizontal line. Many sketches were clear and accurate and so
many candidates did get full marks.

Question 4(ii)
(ii) Indicate, by shading, the region of the Argand diagram for which

|z—3—4i|22_.Ogarg(z—3—4i)s§andlzlglz—lzl. 3]

The region defined by the given inequalities was generally shown correctly. A common error was to
shade to the right of L; and the necessity for a horizontal line from (3, 4) for L, was sometimes missed. A
few candidates did not extend L, and L3 sufficiently and so a closed region could not be shaded.

Question 5(i)

5 The cubic equation x° +2x* +3x+4 = 0 has roots . 8 and ¥.

(i) Use the substitution x = to obtain a cubic equation in z with integer coefficients. [4]

1
u+1

Most candidates answered this question accurately, with only minor errors in the expansion of one of the
required terms occurring.
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Question 5(ii)

(ii) Hence, or otherwise, find the value of [% - 1][% - 1][% - 1]. [3]

Those who understood that the required value came from the co-efficients in their answer to (i), usually
used the correct result. Candidates who tried to express the required value in terms of the symmetric
functions of the original equation, often made an algebraic error, while others used values of the
symmetric functions from the new cubic equation. It was pleasing to see that a number of candidates did
use both methods to check their result.

Question 6(i)
6 (i) Find Zr(r2 +r—7), giving your answer in a fully factorised form. [5]
r=1

A sequence i, u., i, . . . is defined by

(1K E s
ug=5u =u_ +nw+n —TInfornz1

Most recognised that this required the linear combination of three standard results and most quoted
them correctly. A significant number did not use the common factor of n(n +1) at an early stage, but
expanded to obtain a quartic expression. This often led to an error in simplification, which then resulted
in the factorisation being more difficult than was required. Those who used the common factor at an
early stage usually found the correct answer, quickly and accurately.

Question 6(ii)

n
(ii) By considering Z(ur —u,_,), find a formula for «_in terms of n. [3]
r=1

[You do not need to factorise your answer.]

This part was not answered well. Many candidates made no attempt, while many others did not

appreciate that Z(”r —u, ) =u, —u,, with many just stating that «, = their answer from (i)
r=1

Question 7(i)
7  The complex number « + 31i is a root of the quadratic equation
22— (T+i)z+16+ki =0,
where a and k are positive real numbers.

(i) Find the value of @ and the value of k. [7]

There are a number of correct methods for solving this part of the question. The most frequently seen
was to substitute the root into the given quadratic equation, and then equate real and imaginary parts to
find the possible values of a and k, usually explaining clearly why the negative value of k is disregarded.
Completely correct solutions were seen when the candidates used alternative methods. However, a
significant number started by assuming that the second root is the conjugate of the one given, which
meant that few marks could be earned.
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Question 7(ii)

(ii) Hence find the other root of the quadratic equation. [2]

Again, many quoted the conjugate of their answer to (i) rather than attempting to use either the sum of
the roots (or the product of the roots) of the original quadratic equation.

Question 8(i)

[ a 1 =2
-1 a O), where a is a real constant.
2a 3 1

8  The matrix A is given by A =

(i) Show that A is non-singular. [4]

Most realised that the determinant of matrix A was required and demonstrated sound knowledge of how
to find it, with only minor errors in signs being the most common loss of marks. However, the explanation
of why A is non-singular was often poor, stating that det A # 0 but giving no justification of this.

Question 8(ii)

(ii) Find A", [4]

The method of finding the inverse matrix was clearly understood by the majority of candidates, with
minor sign or algebraic errors being the most common loss of marks.

Question 8(iii)
(iii) Hence solve the three simultaneous equations given below.

ax+ y—2z=12
—x +ay =1
2ax +3y+ z=0
3]

Some candidates attempted to solve the equations algebraically, rather than use the inverse matrix
found in (ii). Those who used the inverse matrix generally found the correct solutions.

Question 8(iv)

(iv) Explain briefly why these equations have a unique solution. [1]

As in (i), the explanations of the unique solutions to the given equations were rather poor, some actually
stating that the solutions were not unique, as a can take any value.
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Question 9(i)

m m . ..
01 ) where m is a positive constant.

(i) Find M’ and M? in terms of m. [4]

9  The matrix M is given by M = (

|The maijority of candidates answered this part correctly.

Question 9(ii)

(ii) Hence suggest a suitable form for the matrix M”, where n is a positive integer, n = 2. [2]

The majority of errors occurred in the top right element, with m” + m"~" being givenorm” + m"~" + ...,
and not indicating clearly that the sum ends with the value m. Some expressed this element as the sum
of a G.P. correctly, but this did make the work in (iii) slightly more complicated.

Question 9(iii)

(iii) Use induction to prove that your answer to part (ii) is correct. [4]

Most candidates made a good attempt at the induction step. However, many stated that the base case
was n = 1 instead of n = 2, and a significant number did not give a clear explanation of the induction
process, thus losing the last mark.
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