Trigonometry with a twist: Examiner's Report
Q1.

In part (a), more able students usually identified the need to use the sine rule and they applied it accurately. In some instances, mistakes were made in rearranging the original equation or side OC was found instead. Less able students were often likely to treat BOC as a right angled triangle.

Part (b) achieved further discrimination amongst those who had managed to find BC. Many were able to gain a mark for the area of the sector, though it was sometimes taken to be a quarter of a circle, and there was reasonable success with the area of the triangle. Sides and angles were sometimes muddled, using 35° with BO and BC or 30° with CO and CB, for instance. There was also a tendency to overcomplicate the work, first finding OC and then using it with 35° or 115° to find the area of the triangle. Mistakes and inaccuracy were much more likely with such inefficient methods. Premature rounding lost accuracy marks in some cases.

Q2.
 

Those who drew in the line of symmetry of the kite generally gained full marks although some did forget to double the area found for triangle ADC. Those who constructed two triangles by drawing in BD then erroneously assumed the sizes of various angles and so gained no marks.

Q3.

This question required the candidates to first find the side BD and then to use that to find the length of the side CD. Many got off to a good start by correctly using Pythagoras to find BD. At that point a number of candidates stopped, possibly believing that they had answered the question, and so lost the remaining three marks. Of those that realised they needed to continue, a good many managed to use a correct trigonometric expression to gain the third mark, although incorrect rearrangement often meant that they gained no further marks. Those that chose to use 'tan' often missed out on the remaining method mark for not realising that they had worked out the side BC and so still needed to do one further calculation. Candidates who used Pythagoras incorrectly in the first stage were still able to gain the two marks for the second stage if they used their value for the length BD correctly. Early rounding of the length BD to 10.6 in this question was not penalised as it still gave an answer within the range. Candidates should, however, be reminded not to prematurely round answers to 1dp at the intermediate stages of calculations.

Q4.

This question was often omitted and it was generally not well done by those who did attempt it. A number of candidates treated the triangle as right angled and used cos/sin/tan to find one of the sides. Those who used the sine rule were mostly able to find at least one side successfully. Many candidates found both missing sides which was unnecessary. Most knew that they had to use 1/2absinC for the area but sometimes did not use the angle included by their two sides.

Q5.

There were some who did not understand the topic and associated this question with Pythagoras and right-angled trigonometry. The majority deduced Cosine rule was needed and correctly substituted in their values. In many cases the order of operations in Cosine Rule was flawed, resulting in an incorrect length for DB. Many then went on to use Sine Rule, with greater success and sound method shown resulted in additional marks.

Q6.
 

From this point on, a significant number of students failed to attempt these later questions in the paper. In this question many incorrectly assumed ABC was 90° and tried to use Pythagoras. Some tried to use Sine Rule but frequently substituted incorrect values; few considered the need to use Cosine Rule.

Q7.
 

This question was a good discriminator. There were a number of possible routes to finding the length of CE and various approaches were seen by examiners. The most able students produced a concise and accurate solution sometimes involving surds rather than giving interim values as decimals. A large proportion of students were able to find either the width of the rectangle ADCB or the length of its diagonal. Both of these lengths are helpful in providing a fully correct method so were given due credit. Many students also realised that they needed to find the size of a further angle in order to make further progress and this was also given credit. Far fewer students were able to give a fully correct solution. A small proportion of students wrote down 16 cm as their answer without any interim working. They were not awarded the marks. Students are advised that they should always show their working. This question included "You must show all your working" in the demand and students who showed no working were not awarded any marks as it was felt that "16" might have been the result of a guess rather than a correct method. Any working seen in response to this question often lacked clarity or a logical order and this is something which centres may like to make students aware of.

Q8.
 

This question was well attempted by students and they were gaining the full range of marks. The weakest candidates often gained a mark for finding an angle but usually could not see how to proceed to find TR with many drawing in extra lines to create what they assumed to be right-angled triangles or made assumptions that their lines had bisected angles and so led to incorrect final answers. The slightly more able usually correctly used the Sine Rule to find the length of AR but were unable to then correctly use the Cosine Rule or tried to apply the Sine Rule again so only gained three marks. The most able students were able to correctly apply both the Sine and Cosine rule but some lost the accuracy mark due to premature rounding in their working out.

Q9.
 

This question was not always attempted. When it was attempted, a common error was for students to calculate 102 + 52 rather than 102 − 52 in their application of Pythagoras' Theorem. Premature rounding led some students to lose accuracy in their answers and consequently score 3 out of the 4 marks available.

Q10.

This trigonometry question proved beyond many. The lack of structure was significant although many candidates correctly identified that they needed to use 1⁄2absinC. Not all of those who quoted it could manage to use it and marks were lost by not substituting all the known figures before using the calculator or by not putting "= 50" to complete an equation. Rearrangement went wrong for others. Of those who correctly used 1⁄2absinC, many thought the value they had found, 8.5…, was the length of AC and gave it as their final answer. Those who went on to use 8.5… in the cosine rule often got full marks. However, the correct order of evaluation was not always followed. An alternative method used by a small number of candidates was to draw a perpendicular from A to the line BC and use 1⁄2 × base × height and trigonometry. This approach was sometimes successful. A very common error was to assume that triangle ABC was right angled. Some candidates used right-angled trigonometry, others used the sine rule with angle A as 90°.

Q11.

A common incorrect answer was 10.4 cm which came from attempting to use Pythagoras's theorem in triangle ADC which clearly does not contain a right angle. Other incorrect assumptions were that BC was 9 cm and/or angle ACB was 45°. Those candidates who drew a line parallel to BC from D generally went onto gain either full marks or at least one mark as errors occurred while using Pythagoras's theorem. It was disappointing that relatively few candidates realised that the trapezium could be divided in such a way that the length of the base could be found using Pythagoras's theorem. Many candidates stated the length of the upper part of AB was 6 but then did not always use the information correctly. A significant minority of candidates calculated the area of the trapezium. A few candidates used trigonometry to find angle ADC and then used the cosine rule in triangle ACD. 

Q12.
Most realised that Pythagoras's Theorem was needed, and it was not uncommon to see the first marked gained for this approach. But very few were able to proceed beyond this. A few realised that simple trigonometry was needed, but were unable to formulate a correct approach. As a result many gave up after having used Pythagoras's Theorem to find a length.

Q13.

Many candidates started off by using the Cosine Rule with the angle 136 or basic trigonometry, but alone this would not have led to a complete solution. It was rare to find Cosine Rule being used correctly as a first stage. In some cases a start using the Sine Rule was not developed, as a significant number of candidates did not know what to do with it once they had substituted the numbers. Those who did so successfully usually went on to use Cosine Rule or Sine Rule again to complete the solution. Premature rounding spoilt many solutions.

Q14.
 

This question discriminated well, even amongst the most able candidates. Of those who were successful the most common start to solving this problem was using the Sine rule to find the angel at D. In cases where candidates failed to score any marks attempts at Pythagoras or trigonometry for right angled triangles were commonly seen, of those who did recognise the need for formulas for non-right angled triangles they proceeded to misapply the values to the cosine rule or substitute the given values into the formula 1⁄2absinC, showing a lack of understanding of the included angle. 
Some clearly able candidates worked out the required information using trigonometry but then thought the area of the parallelogram was found by multiplying the two side lengths together. Premature rounding lost the accuracy mark in some cases.

Q15.

This question was poorly done except by the most able candidates. The vast majority only managed to gain the first method mark for Pythagoras and generally AC = 5. Very few recognised the need to use trigonometry and many attempted to use the cosine formula badly. Of those who did use trigonometry, the sine rule was seen most commonly. 

Q16.

A minority of students answered this question well. Problems were caused by multiplying the wrong area by 3 or failing to multiply by 3 at all, expanding the brackets incorrectly, finding the wrong value of sin (150) and generally getting mixed up with algebra. It was noteable that some students who wrote 3 × (0.5absin(150)) then expanded this incorrectly to                   1.5a × 3b × 3 sin(150). This question was obviously targeting students capable of the higher grades and some clearly enjoyed the challenge of the algebra involved. It was pleasing to see the majority of students at least attempting this; those who could not give a correct solution were often able to gain a method mark for the area of one of the triangles given correctly.
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M1 for cos BAC = 0.8 oe   or (BAC =) 36.8(6) oe

M1 for angle CDP = angle BAC
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	0.90
	0.09
	0.01
	0.00

	5
	5MB3H
	3H
	1206
	Q18
	Sine and cosine rule
	6
	34
	2.02
	5.53
	3.96
	1.64
	0.35
	0.06
	0.01

	6
	1MA0
	2H
	1411
	Q21
	Sine and cosine rule
	5
	8
	0.41
	4.48
	3.32
	1.08
	0.07
	0.00
	0.00

	7
	1MA0
	2H
	1506
	Q19
	Trigonometry
	4
	37
	1.46
	3.68
	2.99
	1.85
	0.81
	0.30
	0.10

	8
	5MB3H
	3H
	1506
	Q22
	Trigonometry
	5
	33
	1.67
	4.37
	3.02
	1.60
	0.48
	0.23
	0.09

	9
	5MB3H
	3H
	1411
	Q11
	Pythagoras in 2D
	4
	24
	0.97
	4.00
	2.09
	1.38
	0.42
	0.00
	0.00

	10
	5MB3H
	3H
	1306
	Q19
	Trigonometry
	6
	25
	1.48
	5.02
	2.86
	0.87
	0.13
	0.02
	0.00

	11
	1MA0
	2H
	1211
	Q15
	Pythagoras in 2D
	5
	13
	0.64
	4.04
	2.33
	0.90
	0.25
	0.07
	0.02

	12
	5MB3H
	3H
	1511
	Q21
	Trigonometry
	5
	15
	0.74
	5.00
	2.25
	2.00
	0.46
	0.16
	0.00

	13
	1MA0
	2H
	1311
	Q26
	Sine and cosine rule
	5
	13
	0.65
	3.98
	2.05
	0.47
	0.05
	0.00
	0.00

	14
	1MA0
	2H
	1406
	Q27
	Sine and cosine rule
	5
	13
	0.63
	3.75
	1.72
	0.36
	0.04
	0.00
	0.00

	15
	5MB3H
	3H
	1303
	Q19
	Trigonometry
	5
	20
	0.99
	3.13
	1.70
	0.92
	0.44
	0.12
	0.03

	16
	4MA0
	2H
	1506
	Q22
	Trigonometry
	5
	27
	1.35
	2.61
	1.09
	0.43
	0.11
	0.03
	0.00
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