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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 technigue, 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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Unit 1 series overview

Unit 1 paper for January 2019 was of similar level of demand and range of questions to papers
in previous series.

Candidates secured most marks in algebra and coordinate geometry questions. Calculus and
exponential functions cause candidates more difficulty with them often not securing marks in
either of these topics.

While several candidates scored full marks others found the examination challenging.

Candidates often used the additional page (page 11) for their answers. Candidates should be
reminded to indicate clearly alongside the relevant question where additional space has been
used. Several part answers were seen on page 11 without appropriate reference in the script.

Candidates should be reminded to write clearly and show all stages of their working. In several
cases answers were seen (some correct) with little or no working. Incorrect or incomplete
working followed by a correct answer could score little or no marks.

Candidates should be encouraged to read the questions carefully. There were instances where
this was not done, particularly in question 4aii and 4bi.

Questions that are set in context usually have a contextual answer requiring the correct unit
being given in the answer.
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Question 1 (a)

1 (a) Factorise 5x+ 10y.

............................................................................................................................................ [1]
Most candidates obtained the correct answer to this question.
Question 1 (b)
(b) Remove the brackets and simplify 5(x—3) +20—x.
............................................................................................................................................ [2]
Most candidates obtained 5x —15 + 20 — x. However, some incorrectly grouped terms giving a final
incorrect answer of 6x + 5 or similar.
Question 1 (c)
(c) Express as a single fraction Sx;_ 2 _x er 1 :
............................................................................................................................................ [3]

Most candidates obtained the correct denominator (6). However the numerator was often incorrect. This
was due to incorrect calculation of (10x + 4) — (x + 1) or similar resulting in 9x + 5.
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Question 1 (d)

2 —
@ Simplify *EE=12

Several correct answers were seen as a result of incorrect working. Incorrect working included
. : . -12 : :
cancellation of the x terms leading to a single x and y =4 (-12/-3) leading to x + 4 as the final answer.

No marks could be awarded for a correct answer gained coincidentally as a result of incorrect working.

Candidates should be encouraged to factorise quadratic expressions wherever possible. This would lead to
correct cancellation of two terms of (x-3).

AfL Dealing with quadratic equations is usually the weakest area in algebra for candidates.

Question 1 (e)

(e) Solve the equation 3(2x — 3) =1 — 4x.

Most candidates obtained 6x—9=1+4x. Not all were then able to obtain the solution x = 1.
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Question 1 (f)
(® Solve the equation x*—3x+2 = 0.

Several candidates incorrectly stated the quadratic formula with —3 rather than +3 leading to no marks
being awarded for this part. Others attempted a trial and error approach. Using x = 1 gave the first correct
answer and those using this method usually stopped at this stage. Others tried x = 2 and obtaining the

other correct answer. Others attempted to factorise leading to (x—1)(x—2)=0 but then gave incorrect
answers of x =—1 and x = -2.

Question 2 (a)

2 (a) The kinetic energy, K joules, of a car with mass m kilograms which is moving at v metres
per second is given by the formula K = % my’.

Rewrite this formula so that v is the subject.

K i
Many correct answers were seen although some gavev = T which was accepted.

—Mm
2
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Question 2 (b) (i)

(b) A ball is projected vertically upwards at 30 ms-1. The height of the ball, # metres above
the ground, after ¢ seconds is given by the formula /=307 — 5¢°.

(i) Find the times when the ball is 30 metres above the ground. Indicate the units used in
yOur answer.

Most candidates obtained 30 = 30t —5t* for 1 mark. Again, lack of understanding of quadratic equations
often resulted in no further marks. Some candidates were confused and included differentiation here. This

was often carried into part (ii) where its use was accepted.

Question 2 (b) (ii)
(ii) By using calculus, find the maximum height of the ball. Indicate the units used in
your answer.

Where a specific method is required by a question, candidates should not expect marks to be awarded
when using a different method despite a correct solution being obtained. Candidates who did not show the
use of calculus, as required, obtained no marks. Some candidates did correctly obtain t = 3 but then did
not substitute to find the height of the ball.
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Question 3 (a) (i)

3 (a) A parallelogram shape is to be laser-cut from a piece of sheet metal.

On a coordinate system the vertices of the parallelogram are O, A, B and C where O is the
origin, C has coordinates (3, 4) and A has coordinates (1, 3).

In the parallelogram OABC, find

(i) the distance OC,

Many correct answers were seen for this problem. Some candidates did not understand that a distance was
required rather than the coordinates point C (given in the question).

Question 3 (a) (i)

(ii) the midpoint of AC,

.................................................................................................................................... [2]
Almost all candidates achieved full marks for this question.
Question 3 (a) (iii)
(iii) the coordinates of B.
.................................................................................................................................... [1]

Several correct answers of (4,7) were seen to this question. An alternative answer of (1,2) was accepted
since the four vertices will form a parallelogram with a rearranged order. Candidates should be aware,
however, of the convention of labelling the vertices of a 2 dimensional shape such as a quadrilateral.
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Question 3 (b)
(b) The graph in Fig. 1 shows part of the curve y = cosx.

On the graph draw the curve y = cos2x.

y
2 4
1 —
X
— : i
2
-1+
24
Fig. 1 [2]

Many incorrect graphs were presented for this question, including y =2cosx and y =2+C0SX.
Substitution of several values of x would confirm that such graphs were not of the function required.

Question 4 (a) (i)

4 (a) () Convert 2 radians to degrees.

Almost all candidates obtained full marks for this question.
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Question 4 (a) (i)

(i) A circular lamina has the shape of a circle, radius 35 cm. A sector of the circle
subtending an angle of 60° at the centre is removed.

Find the area of the remaining shape.

While many correct answers were seen to this question some candidates gave the area of the sector
removed rather than the area remaining. Several candidates worked in metres which was acceptable
providing the correct units were given in the answer.
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Question 4 (b) (i)

(b) A plot of land, ABCD, 1s being surveyed. The shape 1s a quadrilateral. The lengths of the
sides are: AB = 10m, BC = 10m, CD = 12m and DA = 9m. The angle at A 1s 90°.

A B

D

(i) Using Pythagoras’ theorem, find the length DB, correct to 2 decimal places.

.................................................................................................................................... 2]
Most answers presented to this question were correct.
Question 4 (b) (ii)
(ii) Hence, using the cosine rule, find the angle at C, correct to 3 significant figures.
.................................................................................................................................... [4]

There were many incorrect attempts at using the cosine rule with the lengths of sides given.
Some attempts included the angles BDC and ABC rather than BCD.
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Question 5 (a)

5 (a Find /.(cos 2x +1)dx.

There were only a limited number of fully correct answers to this question. Some candidates incorrectly
inserted brackets and integrated cos (2x + 1). Several obtained the first term but omitted the second.
Candidates should be reminded that the result of an indefinite integral should include an arbitrary constant
for a fully correct answer.

Question 5 (b)

(b) Find the equation of the tangent to the curve y = 2> — 4z + 5 at the point with coordinates
(2,5).

As with part (a), there were only limited fully correct answers. Many candidates did not understand that
the gradient of the tangent need to be calculated using differentiation and the substitution of x = 2. A
correct gradient of 8 should have resulted in the equation y—5=8(x—2) (which needed to be simplified
for full marks). The use of y =mx+c often resulted in the correct equation but takes an extra step where
some candidates made an error.
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Question 6 (i)
6 A 0.005F capacitor 1s charged through a 2000 Q resistor using a 12 V supply.

The voltage at time 7 seconds is given by the formula V =12(1 — e *). The constant & = %
where R is the resistor value and C the capacitance.

(i) Show that &k = %

........................................................................................................................................... [1]
Almost all candidates wrote 2000x0.005 = 10 gaining full marks.
Question 6 (ii)
(ii) Find the time taken for the potential difference across the plates to reach 10 volts.
........................................................................................................................................... [3]

Most candidates reached 10 = 12(1— e%o) but many struggled from here with incorrect algebra.

10=12 —e%O leading to e%0 =2 was often seen. The majority of candidates who obtained an equation

e%0 =k understood to take logs.
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Question 7 (i)

7 A quality control engineer has the task of checking the mass of steel bars that are produced on a
machine, and which need to have a mean mass of 1000 grams.

On Monday a sample of 20 bars, chosen at random, are weighed to the nearest 10 grams.
The data are summarised in the table below.

Mass,mgram | 975<m <985 | 985<m <995 | 995<m <1005 | 1005<m <1015 | 1015<m <1025

Frequency 2 5 6 5 2

() Explain why you can tell that the mean of the data is 1000 grams without doing any
calculation.

Many attempts seen were not precise enough to justify the answer. Answers such as ‘the middle number
is the highest” while clearly a correct statement does not justify why that value is the mean. Explanations
that indicated that the two sides were mirror images, or that the distribution was symmetrical were

required.

Question 7 (ii)
(i) Find the standard deviation of the data.

It is intended that candidates should use their calculators efficiently and so it was pleasing to see that
many wrote down the correct answer with no working, having found the value from their calculator. The
use of the divisor n as well as n — 1 were accepted as calculators will calculate SD one way or the other.
(The use of n—1 is correct in this case however finding the standard deviation using divisor n is widely

used and accepted)

Many candidates who showed full working failed to use the formula for grouped data correctly, often
omitting the frequency.
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Question 7 (i)

During the course of the week the quality control engineer checks the masses of a large number
of bars. He decides that the set of masses are approximately normally distributed with mean
1000 grams and standard deviation the same as for the 20 masses collected on Monday.

(iii) On the grid below, sketch a normal distribution curve with this mean and standard
deviation. Scale the horizontal axis appropriately.

2]

Most candidates correctly produced a bell-shaped curve and many of these indicated a linear scale on
both sides of the mean.
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Question 7 (iv)

(iv) It 1s known that for a normal distribution approximately 95% of values lie within 2
standard deviations of the mean.

Find the range of values the quality control engineer should set so that 5% of bars will be
rejected.

Incorrect answers were awarded marks for this question despite an error in the standard deviation
calculated in part (ii), which had already been penalised.
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