Trigonometry with a twist B: Examiner's Report
Q1.
 

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.

Q2.

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.

Q3.
 

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.

Q4.
 

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.

Q5.

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°.

Q6.
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.

Q7.
 

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.

Q8.

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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	Question
	Working
	Answer
	Mark
	Notes
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	22.6
	3
	M1 0.5 × 3 × 8 × sin 110 (= 11.2…) oe or 11.3 
M1 (dep) 2 × 0.5 × 3 × 8 × sin 110 oe or 2 × “11.2…”

A1 awrt 22.6

	2
	
	DB2 = 5.62 + 8.22 –          2 × 5.6 × 8.2cos78

DB2 = 79.505…

DB = 8.9165795…
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= 5.8198


	5.82
	6
	M1 Cosine rule: DB2 = 5.62 + 8.22 – 2 × 5.6 × 8.2 × cos78
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A1 for DB = 8.90 to 8.92
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A1 for answer 5.80 to 5.83

If working in RAD or GRAD award method marks only.

RAD: DB = 13.318…, DC = – 9.98…

GRAD: DB = 8.2152…, DC = 5.0773…
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	8.52
	5
	M1 for 
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(= 5.3133..)

M1 for 5.82 + ‘5.31’2 – 2 × 5.8 × ‘5.31’ cos100

M1 (dep) for correct order of evaluation or 72.5(73...)

A1 for 8.51 – 8.52

OR

M1 for 
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M1 for 7.42+ (‘6.15’ + 5.8)2 – 2 × 7.4 × (‘6.15’ + 5.8) × cos45

M1 (dep) for correct order of evaluation or 72.5(7398...)

A1 for 8.51 – 8.52
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	6.2
	5
	M1 for a method to find an angle 

RAB = 70, ABR = 50, BRA = 60 or TAR = 20 
M1 for substitution into sine formula 
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M1 for use of sine rule to find AR, AR = 
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sin"
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× sin "50"      (= 10.61)

M1 for substitution into cosine formula 

TR 2 = 52 + “10.61”2 – 2 × 5 × “10.61” × cos20 (= 37.92)

A1 for 6.15 – 6.2
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	12.7
	6
	M1 for 0.5 × 12.3 × AB × sin73 = 50

M1 for (AB =) 50 ÷ (0.5 × 12.3 × sin73)

A1 for 8.5 – 8.502

M1 for (AC2 =) 12.32 + ‘8.50’2 – 2 × 12.3 × ‘8.50’ × cos73

M1 (dep) for correct order of evaluation or 162.42…

A1 for answer in the range 12.7 – 12.8

OR 

(with perpendicular from A meeting  BC at a point X)
M1 for 0.5 × 12.3 × AX = 50

M1 for (AB =) 
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A1 for 8.5 – 8.502

M1 for (BX =) ‘8.5’ × cos73 (= 2.485…)

M1 for (AC =) 
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A1 for answer in the range 12.7 – 12.8
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	E.g. 

BQ = 
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Angle ABQ = tan-1(6 ÷ 5) = 50.194o
BP = 
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 ÷ cos30               = 9.018 cm

Angle PBC                     = 90 – 30 – 50.194o          = 9.806o
BC = 9.018×cos9.806    = 8.886... 

OR

BQ = 
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PQ =  
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tan30 = 4.509

Angle BQA = tan-1(5 ÷ 6) = 39.806

Angle PQD                    = 180 – 90 – 39.806              = 50.194o
QD = 4.509 × cos50.194 = 2.886...
	8.89
	5
	M1 for correct use of Pythagoras

M1 for correct use of appropriate trig ratio

M1 for correct use of appropriate inverse trig ratio

M1 for correct method to calculate angle CBP or PQD
A1 for 8.88 – 8.89
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	43.9
	5
	M1 for 
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M1 for sin D = 
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 (= 0.80575…) or D = 53.68…

M1 for angle DCA = 180 − 100 − “D” (= 26.317...)

M1 for area of ABCD = 2 × ½ × 11 × 9 × sin“26.317”

A1 for 43.8 – 43.9
OR

M1 for 
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 (= 0.80575…) or D = 53.68…

M1 for (height =) 9 × sin (180 − 100 − “D”)                             or height = 3.990…

M1 for area of ABCD = (2 × ½ ) × 11 × “height”
A1 for 43.8 – 43.9

OR

M1 for 11² = AD² + 9² − 2 × AD × 9 × cos100

M1 for AD = 
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M1 for area of ABCD = 2 × 
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 × “4.95195” × 9 × sin100

A1 for 43.8 – 43.9
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[image: image32.wmf]1

sin150

2

ab

 =  
[image: image33.wmf]1

(1)(2)

2

ab

++


3 ×
[image: image34.wmf]1

sin150

2

ab

 =  
[image: image35.wmf]1

(22)

2

abba

+++


3ab − 2ab − 4a = 2b + 4  or

3absin150 – ab – 2a =   b + 2 
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M1 correct equation 
M1 expansion of brackets in a correct equation
M1 isolation of terms in a in a correct equation  (may be on either side of equation & can still have sin150)
A1 e.g. 
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National performance data from Results Plus
	Qu
	Spec
	Paper
	Session

YYMM
	Qu
	Topic
	Max score
	Mean 

% all
	ALL
	A*
	A
	B
	C
	D
	E

	1
	4MA0R
	1H
	1505
	Q16
	Trigonometry
	3
	69
	2.07
	2.81
	2.29
	1.49
	0.70
	0.40
	0.00

	2
	5MB3H
	3H
	1206
	Q18
	Sine and cosine rule
	6
	34
	2.02
	5.53
	3.96
	1.64
	0.35
	0.06
	0.01

	3
	1MA0
	2H
	1411
	Q21
	Sine and cosine rule
	5
	8
	0.41
	4.48
	3.32
	1.08
	0.07
	0.00
	0.00

	4
	5MB3H
	3H
	1506
	Q22
	Trigonometry
	5
	33
	1.67
	4.37
	3.02
	1.60
	0.48
	0.23
	0.09

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

	6
	5MB3H
	3H
	1511
	Q21
	Trigonometry
	5
	15
	0.74
	5.00
	2.25
	2.00
	0.46
	0.16
	0.00

	7
	1MA0
	2H
	1406
	Q27
	Sine and cosine rule
	5
	13
	0.63
	3.75
	1.72
	0.36
	0.04
	0.00
	0.00

	8
	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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