

Topic 6: Trigonometric Functions
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Teacher Notes
These Bronze, Silver and Gold worksheets are designed to be used either straight after the content has been taught or as part of a skills gap analysis, especially as students move into year 13.
They are drawn from the latest specification questions and legacy questions. The papers are between 25 and 35 marks.
The topic number on this worksheet relates to the corresponding chapter number in the ‘Pearson Edexcel A Level Mathematics: Pure Mathematics Year 2’ textbook. 
Non-Calculator Questions
The new specification allows calculators to be used in all papers. We have, however, put these questions together with the intention that students can complete them without a calculator. It’s important for pupils to be able to maintain their non-calculator skills, especially on topics such as surds or indices, to support question that use the keywords “show that” or “prove”. If you wish to ease the difficulty slightly then you can, of course, allow students to attempt them with the support of a calculator.
Quick Links  
(Press Ctrl, as you click with your mouse to follow these links)
· Bronze Questions
· Bronze Mark Scheme
· Silver Questions
· Silver Mark Scheme
· Gold Questions
· Gold Mark Scheme
The Platinum Questions below are taken from the Advanced Extension Award. You can use these in class as high-level problem-solving questions, either with individual students or as group problem solving exercises. On the Advanced Extension Award students, typically, need to get around 50% to get a Merit and around 70% to get a distinction.
· Platinum Questions
· Platinum Mark Schemes
Extension and Enrichment
If you have students that have enjoyed the challenge of the Gold questions, then they should have a go at the more challenging question from our Advanced Extension Award (AEA) papers. The Mathematics AEA is a single, 3 hour non-calculator paper, taken at the end of year 13. It helps students to develop high level problem solving and proof skills. It is entirely based on the content of the A Level Mathematics Course. No extra material needs to be covered to take the AEA in Mathematics. A second important difference is that marks are awarded for the clarity and quality of their solution. Developing this key skill, alongside the extra problem-solving experience, can pay dividends in the way they approach A Level Mathematics and Further Mathematics problems.
More information about the Advanced Extension Award can be found here on the Pearson Edexcel Website, or here on the Maths Emporium
[bookmark: BrQue][image: http://abbot.us/DD629/official/star_bronze.gif]Bronze Questions							 
Non-calculator 
The total mark for this section is 27
Q1.
On the axes below, sketch the graph of y = 2 cosec 2θ for 0° < θ < 360°.
[image: ]
(2)
 
(Total for Question 1 is 2 marks)
__________________________________________________________________________
Q2

Solve 

 
giving your answers in terms of π.
(3)
 
(Total for Question 2 is 3 marks)
__________________________________________________________________________


Q3 
 
	(i)	By writing 3θ = (2θ + θ), show that

sin 3θ = 3 sin θ – 4 sin3 θ.
(4)
(ii)	Hence, or otherwise, for 0 < θ < 60o, solve

8 sin3 θ – 6 sin θ + 1 = 0.

(5)
(Total for Question 3 is 9 marks)
__________________________________________________________________________

Q4
 
Given that
[image: ]

Solve, for 90° < θ < 180°, the equation

.
(3)
(Total for Question 4 is 3 marks)
__________________________________________________________________________


Q5

Solve, for ,
2cot2 3θ = 3 cosec 3θ 
[bookmark: BrMS](10)
 
(Total for Question 5 is 10 marks)
__________________________________________________________________________
End of Questions


Bronze Mark Scheme
Q1
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Q2
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Q3
	Question Number
	Scheme
	Marks   

	
	
	

	(i)
	
                  
	

	
	
                            
	

	
	
                            
	M1 A1

	
	
                            
	M1

	
	
                                                                                  cso
	A1             (4)

	
	
	

	(ii)
	
                           
	

	
	
                                   
	M1 A1

	
	
                                         
	M1

	
	
                                              
	

	
	
                                                
	A1 A1       (5)



Q4

	Working or answer an examiner might expect to see
	Mark
	Notes

	

	M1
	
This mark is given for deducing the value of 

	

	M1
	This mark is given for finding the solution in the third quadrant for arctan1

	

	A1
	
This mark is given for finding a correct value for 





Q5
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All 4 correct values 
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Non-calculator 
The total mark for this section is 27
Q1
 
(a)  Use the identity cos2θ + sin2θ = 1 to prove that tan2θ = sec2θ − 1.
(2)
(b)  Solve, for 0 ≤ θ < 360°, the equation
2 tan2θ + 4 sec θ + sec2θ = 2
(6)

(Total for Question 1 is 8 marks)
__________________________________________________________________________
Q2  
 
Solve
cosec2 2x − cot 2x = 1

for 
(7)
 
(Total for Question 2 is 7 marks)
__________________________________________________________________________
Q3

Solve, for 0 ≤ θ < 2π, the equation
3sec2θ + 3secθ = 2 tan2θ
You must show all of your working. Give your answers in terms of π. 
(6)

(Total for Question 2 is 6 marks)
__________________________________________________________________________


Q4

Given that
[image: ]
Hence, solve, for –π ≤ x < π,
4cot 2x + 2 tan x = cosec2x
Give your answers in exact form.
(Solutions based entirely on graphical or numerical methods are not acceptable.) 
(6)
 
(Total for Question 4 is 6 marks)
__________________________________________________________________________
End of Questions
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Q1
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Q3
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Q4 
	Question Number
	Scheme
	Marks

	
	






	
M1
A1
M1

M1

A2
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Non-calculator 
The total mark for this section is 29
Q1
Given that
[image: ]
Solve, for 0° < θ < 360°, the equation


giving your answers in exact form.
(6)
 
(Total for Question 1 is 6 marks)
__________________________________________________________________________
Q2 
 
Given that , find, for 0 < x < π, all the solutions of the equation

cosec x − 4cos x = 0
 
(5)
 
(Total for Question 2 is 5 marks)
__________________________________________________________________________
Q3

Given that
cosec 2x + cot 2x = cot x,     x ≠ 90n°,     n   [image: ]

Hence, or otherwise, solve, for 0 ≤ θ < 180°,
cosec (4θ + 10°) + cot (4θ + 10°) = √3
You must show your working.
(Solutions based entirely on graphical or numerical methods are not acceptable.) 
(5)
 
(Total for Question 3 is 5 marks)
__________________________________________________________________________


Q4
In this question you must show all stages of your working.
(a)  Show that
[image: ]
(3)
(b)  Hence, or otherwise, solve for 0 < x < 180°
cosec x − sin x = cos x cot (3x − 50°)
(5)

(Total for Question 4 is 8 marks)
__________________________________________________________________________
Q5 

(a)  For  , sketch the graph of y = g(x) where
g(x) = arcsin x     −1 ≤ x ≤ 1
(2)
(b)  Find the exact value of x for which
3g(x + 1) + π = 0
(3)

[bookmark: GoMS](Total for Question 5 is 5 marks)
__________________________________________________________________________
End of Questions




















Gold Mark Scheme
Q1
	Question Number
	Scheme
	Marks

	
	



	M1
A1

M2
A2



Q2
[image: ][image: ]










Radians		
Degrees		
Radians		
Degrees		









Q3
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Q4
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Q5
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Non-calculator 
The total mark for this section is 28				 
Q1
	Solve, for 0  θ  180,
tan (θ + 35) = cot (θ − 53).
(4) 

(Total for Question 1 is 4 marks)
__________________________________________________________________________
Q2 

	The angle ,   0 <   < ,  satisfies

tan   tan 2  = .
(a) 	Show that tan   = 3p, where p is a rational number to be found.
(8)


(b) 	Hence show that  <   < .
 (2)
(Total for Question 2 is 10 marks)
__________________________________________________________________________








Q3			
x
O
C
(0, 4)
y
4y  3x = 0

	





Figure 1
	The circle, with centre C and radius r, touches the y-axis at (0, 4) and also touches the line with equation 4y  3x = 0, as shown in Figure 1.
	(a)	(i)	Find the value of r.



		(ii)	Show that arctan  + 2 acrtan  = .
(8)
	The line with equation 4x + 3y = q, q > 12, is a tangent to the circle.
(b)	Find the value of q.
(4)
  
(Total for Question 3 is 12 marks)
__________________________________________________________________________
End of Questions
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Q3
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BI1: Deduces that a solution can be found from cosx = 0= x =90° . Ignore additional values here.

Solutions with limited working. The question demands that candidates show all stages of working.
SC: cosxeotx=cosxcot (3x—50°) = cotx = cot (3x-50°) = x=25°115°
They have shown some working so can score B1, B1 marked on epen as 11000
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Ignore any scales that appear on the axes

Accept for the method mark

Either one of the two scctions with correct curvature passing through (0.0).

Or both sections condoning dubious curvature passing through (0.0) (but do not accept any negative
gradients)

Or a curve with a different range or an "extended range”

See the next page for a useful guide for clarification of this mark.

A curve only in quadants one and three passing through the point (0.0) with a gradient that is always
positive. The gradient should appear to be approx %t cach end. If you arc unsure use feview

If range and domain are given then ignore.

Substitutes g(x+1) = arcsin(x+1)in 3g(x+1)+ 7 = 0 and attempts to make arcsin(x +1) the subject

Acc:p'msm(rﬂ):i% oreven g(x+1)=+Z _ Condone %mdecnmalfenuawnl 047

3
Proceeds by evaluating sln[tg)andmakmg x the subject.

Accept for this mark = x= tétl Accept decimal such as ~1.866

Do not allow this mark if the candidate works in mixed modes (radians and degrees)
You may condone invisible brackets for both M’ as long as the candidate is working correctly with
the function

V3
2 oe with no other solutions. Remember to isw after a correct answer

. _
2% g Z:ﬁ are incorrect but - 2202

Be carcful with single fractions. —

is correct

Note: It is possible for a candidate to change 2-to 60°and work in degrees for all marks

3
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