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General Introduction

This paper was accessible across the ability range, and most candidates found plenty of
opportunities to demonstrate their knowledge. There were some testing questions involving
the vector product and coordinate geometry that allowed the paper to discriminate well between
the higher grades.

In a significant number of cases, candidates’ solutions, particularly to Q3 and Q5, proved
difficult to read. This was a result of either poor handwriting, incoherent working or
disorganised presentation.

In summary, Q1(a), Q1(b)(i), Ql(c), Q2, Q3 and Q4(a) were a good source of marks for the
average student, mainly testing standard ideas and techniques, whereas Q1(b)(ii), Q4(b) and
Q5 were discriminating at the higher grades.

Question 1

Q1 was accessible with some candidates struggling to gain access to Q1(b)(ii).

In Q1(a), nearly all candidates recalled a correct sin X =

1+t

In Q1(b)(i), most candidates used tan (%) = \/E to deduce and substitutet = \/5 into their

. 2
answer from Q1(a). Many achieved Sin X as an exact 5\/5

In Q1(b)(ii), most candidates either applied sin x = 12t to sin® x+cos® x =1 or applied

tz
Pythagoras’ Theorem to a right-angled triangle with angle x, opposite edge 2t and

hypothenuse 1+t>. Some of these attempts contained incorrect algebra or were incomplete
because of errors in forming and factorising a quartic expression or an error in using a

. . sinx . 2t
numerator of t>—1. A few candidates applied tanx=-"—= with tanx = —,
COS X 1-t
_ 42
sinx = > and were generally more successful in showing that cos x = >+ Those
1+t 1+t

X . X X
candidates who applied COS X = cos? (Ej —sin? (Ej toaright-angled triangle with angle >

edges 1, t and V1+t?, did not receive any credit as they had not used their answer to part (a).
2

+12

Some candidates received no credit because they attempted to verify that cos X = 1 was

true, usually with t = \/5



In Q1(c), most candidates provided a fully correct solution to achieve both angles
2

> and their sin@ = >
t 1+t

x =143.1°, 292.6°. Many substituted coséd = 1 into the given

7sin@+9cos@+3=0. Nearly all candidates formed and attempted to solve a quadratic
equation in t. At this stage some candidates manipulated a correct tan [gj = —%, 3 to give
an incorrect @ =arctan(—2) or @ =arctan(6). Other candidates who achieved a correct
2:{71.5650..., 146.3099...} then halved (rather than doubled) their results to give an

incorrect @ ={35.8°, 73.1°,...}. Other common errors included failing to round their final
answers to one decimal place; premature rounding earlier on in their working which led a loss
of accuracy in their value(s) for €; additional solutions found in the range 0 < & <360°;and
leaving their final answer(s) in radians. Some candidates used the alternative method of
substituting their values of t into the t-formulae for sin@ or cos@. Only a few of these
candidates achieved both correct values for 6.

Question 2
Q2 was well-answered, although some candidates struggled to give clear explanations in Q2(a).

In Q2(a)(i), most candidates were aware of the sign error in line 3 and many explained that
X(Xx+11) — x — 24 should have been written as X(x+11) — (x—24) or X(x+11)—x+24.

In Q2(a)(ii), most candidates realised that the student of the question had found the regions
where the inequality is < 0, but this was inadequately explained in some candidates’ work, e.g.

‘solved for X <0’. Some candidates said that the set notation was wrong, e.g. ‘it should be
M and not U .

Many good solutions were seen in Q2(b) and only a few weak attempts were seen, such as
invalid cross-multiplication or expansion to a quartic. Most candidates achieved the correct
critical values and then went on to choose the appropriate regions. A small number failed to
use set notation. A few candidates made the same sign error as the student in Q2(a) or thought
that all they had to do in Q2(b) was to correct the student’s line 7 error.

Question 3

Q3 was well-answered with many candidates scoring full marks.

Most candidates applied two iterations of R ., =R + h(%—?j for n=0,1 with R; =20

n
and found an estimate for the number of rabbits at 4 months. Common errors included using

1 1
an incorrect wvalue for h such as 0.2,2 or i; using t,=—=,t ==
12 6 3



(Instead of t, =0, t, :Ej in their first and second iteration, respectively; or incorrectly

. (1
finding (Z—T) as 2(20)+4sin (Ej A few candidates applied 4 iterations with h = é and
0

some candidates were unaware that they should be working in radians. Nearly all candidates
gave a correct conclusion in context for their estimated value of R,.

Question 4

Q4 was accessible to most candidates, but it was clear that there were a few candidates who
had not revised the vector cross product formula.

. . i l— —
In Q4(a), most candidates found the area of triangle ABC by applying the method > ‘ AB x AC‘.
Some candidates found the correct answer by applying the vector cross product between two

other edges of triangle ABC. Some candidates applied the formula %‘ﬁ“rc‘sin(BAC),

where angle BAC had been found by using the scalar product formula. A few candidates
1 .

applied E(base)(helght) after correctly deducing that ABC was isosceles. Common errors

included incorrect cross product calculations; finding ‘ﬁ XE‘ even after previously stating

15 = . . l— ==
a correct formula E‘AB X AC‘; or misconstruing the area formula as E‘OAX OB‘.

Q4(b) proved more challenging since no solution was possible without the application of the
scalar triple product. Some candidates used a complete method of applying

— e — 11 1
%‘AD-( ABx AC )‘ =21 to find the value of d, although some used 5 > or 1 instead of E

There were several manipulation and calculation errors seen in the evaluation of the scalar triple
product in terms of d. Those that used ABx AC =18i + 0j + 36k from Q4(a) usually found

3 18
a correct d =6 after solving 1 7 |e| 0 [[=21. A common error was the confusion
d-4) (36

between the modulus of a scalar and the magnitude of a vector, leading to some candidates
writing \/(54)2 +(3d —144)? =126. Another common error was to simplify [36d —90| to

give 3d +90 or /(36d)” +(90)* .

Question 5



Q5 required an extended response and its unstructured nature proved too demanding for those
who did not formulate a clear strategy. This meant that Q5 discriminated well across higher
ability candidates and there was a significant minority who made no attempt or no creditable
attempt at this question. A huge range of methods were viable, most of which were seen,
although Way 1, as described in the mark scheme, was the most popular and successful route
to a correct answer.

A significant number of candidates progressed as far as finding an equation for | (the tangent
to H at P) and finding the points where | cut through the x-axis and the y-axis. Errors seen for
those who made further progress included using OA=20B rather than OB =20A; using
OA:OB =1:3; applying (base)(height) when finding the area of triangle OAB; believing

t? :% =t :%; or simplifying %(x)(Zx) to give either %xz, 2x* or 2x. On the whole,

it was pleasing to see a significant number of well-presented correct solutions.
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