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Section A: Recap 

 

 

The Exact Values Table 

 

 

𝒙 

 

𝟎 (𝟎𝐨) 
𝝅

𝟔
 (𝟑𝟎𝐨) 

𝝅

𝟒
 (𝟒𝟓𝐨) 

𝝅

𝟑
 (𝟔𝟎𝐨) 

𝝅

𝟐
 (𝟗𝟎𝐨) 

 

𝐬𝐢𝐧(𝒙) 

 

0 
1

2
 

√2

2
 

√3

2
 1 

 

𝐜𝐨𝐬(𝒙) 

 

1 
√3

2
 

√2

2
 

1

2
 0 

 

𝐭𝐚𝐧(𝒙) 

 

0 
1

√3 
 1 √3 Undefined 

 

      

 

 

Particular Solutions 

  

 Solving trigonometric equations for finite solutions. 

 

 Steps: 

 

1. Make the trigonometric function the subject. 

 

2. Find the necessary angle for one period. 

 

3. Solve for 𝑥 by equating the necessary angles to the inside of the trigonometric functions. 

 

4. Add and subtract the period to find all other solutions in the domain.  
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General Solutions  

  

 Solving infinite trigonometric equations. 

 

 Steps: 

 

1. Make the trigonometric function the subject. 

 

2. Find the necessary angle for one period. 

 

3. Solve for 𝑥 by equating the necessary angles to the inside of the trigonometric functions. 

 

4. Add period ∙ 𝑛 where 𝑛 ∈ 𝑍. 

 

 

 

Multiple Forms of a General Solution 

 

𝒂 + 𝑷𝒆𝒓𝒊𝒐𝒅 ∙ 𝒏 = 𝒃 + 𝑷𝒆𝒓𝒊𝒐𝒅 ∙ 𝒏 
 

If the difference of 𝒂 and 𝒃 is a multiple of period. 
 

 

 

General Solution with Domain Restriction 

 

𝐞. 𝐠. 𝐭𝐫𝐢𝐠 (𝟐𝒙 +
𝝅

𝟒
) =

√𝟐

𝟐
 𝐟𝐨𝐫 𝒙 ≥ 𝟎 

 

 We can have infinite solutions for a restricted domain.  

 

 The value of 𝑛 is also restricted. 
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Period of a Trigonometric Function 

 

𝐩𝐞𝐫𝐢𝐨𝐝 𝐨𝐟 𝐬𝐢𝐧(𝒏𝒙) 𝐚𝐧𝐝 𝐜𝐨𝐬(𝒏𝒙) 𝐟𝐮𝐧𝐜𝐭𝐢𝐨𝐧𝐬 =
𝟐𝝅

𝒏
 

 

𝐩𝐞𝐫𝐢𝐨𝐝 𝐨𝐟 𝐭𝐚𝐧(𝒏𝒙) 𝐟𝐮𝐧𝐜𝐭𝐢𝐨𝐧𝐬 =
𝝅

𝒏
 

 

where 𝒏 = coefficient of 𝒙 and 𝒏 > 𝟎 
 

 

 

Hidden Quadratics 

 

𝒂𝒇(𝒙)𝟐 + 𝒃𝒇(𝒙) + 𝒄 = 𝟎 
 

Let 𝑨 = 𝒇(𝒙) 
 

 

 

Pythagorean Identity 

 

𝐬𝐢𝐧𝟐(𝜽) + 𝐜𝐨𝐬𝟐(𝜽) = 𝟏 
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Section B: Warm up Questions (13 Marks) 
 

 

INSTRUCTION:  

 

 Regular: 13 Marks. 15 Minutes Writing. 

 

 Extension: Skip 

 

 

 

Question 1 (6 marks) 

 

Solve the following trigonometric equations over the specified domain: 

 

a. cos(𝑥) = −
1

2
 for 𝑥 ∈ [0, 2𝜋]. (2 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

b. sin(2𝑥) =
√3

2
 for 𝑥 ∈ [0, 2𝜋]. (2 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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c. tan(2𝑥) = 1 for 𝑥 ∈ [0,
3𝜋

2
]. (2 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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Question 2 (4 marks) 

 

Solve the following trigonometric equations: 

 

a. cos(3𝑥) = −
1

2
. (2 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

b. tan (𝑥 −
𝜋

6
) = −1 for 𝑥 ≥ 0. (2 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

 

 

 

Space for Personal Notes 

 

 

 

 

 

 

 

 

 

 

 



                          

 VCE Methods ½ Questions? Message +61 440 138 726     

 
 

MM12 [0.18] - Circular Function Exam Skills - Workshop 8 

 

Question 3 (3 marks) 

 

Solve the equations tan2 (𝑥 −
𝜋

3
) =

1

3
. 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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Section C: Exam 𝟏 Questions (19 Marks) 

 

 

INSTRUCTION:  

 

 Regular: 19 Marks. 5 Minutes Reading. 27 Minutes Writing. 

 

 Extension: 19 Marks. 5 Minutes Reading. 19 Minutes Writing. 

 

 

 

Question 4 (2 marks) 

 

Let 𝛼 and 𝛽 both be first quadrant angles. If sin(𝛼) =
1

4
 and cos(𝛽) =

2

3
, find the value of sin(𝛽) + cos(𝛼). 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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Question 5 (5 marks) 

 

a. Find the general solution for the following equation: (3 marks) 

 

cos(2 (𝑥 +
𝜋

6
)) = −

1

2
, 𝑥 ≥ 0 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

b. Hence, find the sum of solutions for 𝑥 ∈ [0, 2𝜋]. (2 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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Question 6 (4 marks) 

 

Consider the function 𝑓(𝑥) = sin(𝑘𝑥), where 𝑘 > 0. 

 

a. Find the value of 𝑘 if 𝑓(𝑥) has a period of 5. (2 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

b. Find the value(s) of 𝑘 if 𝑓(𝑥) = 0 has exactly 5 solutions on the interval [0, 2𝜋]. (2 marks) 
 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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Question 7 (4 marks) 

 

a. Find the general solution to the equation: (3 marks) 

 

cos(3𝑥) = cos(3𝑥 −
3𝜋

2
) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

b. Hence, find how many points of intersection exist between cos(3𝑥) and cos(3𝑥 −
3𝜋

2
) on [0, 𝜋]. (1 mark) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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Question 8 (4 marks) 

 

Solve the following: 

 

8 sin2 (𝑥 −
𝜋

3
) + 2 cos2 (𝑥 −

𝜋

3
) + 3 sin (𝑥 −

𝜋

3
) = 5 for 𝑥 ∈ [−𝜋, 𝜋] 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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Section D: Tech-Active Exam Skills 

 

 

Calculator Commands: Degrees and Radians 

 

 

 TI 

 

 Doc →  7 →  2 

 

 

 

 

 Casio 

 

 Change at the bottom of 

the screen.  

 

 
 

 

 Mathematica 

 

 In radians by default.  

 

 Write “Degree.”  

 

 

 

 

 

Calculator Commands: Solving Trigonometric Functions 

 

 

 TI 

 

 solve(trig(. . ) = 𝑎, 𝑥) | 

domain restriction. 

 

 | is under control equal. 

 

 

 Casio 

 

 solve(trig(. . ) = 𝑎, 𝑥) | 

domain restriction. 

 

 | is under maths 3. 

 

 

 Mathematica 

 

 Solve[trig[] == 𝑎 && 

domain restriction, 𝑥]. 
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Calculator Commands: Graphing 

 

 Open a graph page and plot your function. 

 

 Zoom settings: Menu → 4 (window / zoom) → 1 enter your 𝑥 and 𝑦-ranges.  

 

 

 

 Can also click the axis numbers on the graph and alter them directly. 

 

 
 

 Menu → 6 (Analyse) to find 𝑚𝑖𝑛 / 𝑚𝑎𝑥 𝑥 and 𝑦-intercepts. 

 

 Restrict the domain to 0 < 𝑥 < 2, use the bar to get it from                               ctrl+ =  
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 Casio: Click graph & table, and enter the function. 

 

            
 

 Analysis → G-Solve to find intercepts. 

 

 Use this button        to set the view window. 

 

 
 

 Use | to restrict the domain → find it in Math 3. 

 

 

 

 Mathematica: Plot[function,{𝑥, 𝑥𝑚𝑖𝑛, 𝑥𝑚𝑎𝑥},PlotRange → {𝑦𝑚𝑖𝑛, 𝑦𝑚𝑎𝑥}] 

 

 PlotRange is optional but can be used to make the scale appropriate for the question. 
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Section E: Exam 𝟐 Questions (24 Marks) 

 

 

INSTRUCTION:  

 

 Regular: 24 Marks. 5 Minutes Reading. 33 Minutes Writing. 

 

 Extension: 24 Marks. 5 Minutes Reading. 24 Minutes Writing. 

 

 

 

Question 9 (1 mark) 

 

Let 𝑓 ∶  ℝ → ℝ, 𝑓(𝑥) = 1 − 2 cos(
2𝜋𝑥

3
). 

 

The period and range of this function are respectively: 

 

A. 3 and [1, 3] 
 

B. 4 and [−2, 2] 
 

C. 3 and [−1, 3] 

 

D. 6𝜋 and [−1, 1] 

 

 

 

Question 10 (1 mark) 

 

The solutions of the equation; 

 

2 cos(2𝑥 −
𝜋

4
) + 1 = 0 

 

are: 

 

A. 𝑥 =
𝜋(24𝑘+11)

24
 or 𝑥 =

𝜋(24𝑘−5)

24
, 𝑘 ∈ 𝑍 

 

B. 𝑥 =
𝜋(12𝑘+1)

24
 or 𝑥 =

𝜋(12𝑘+5)

24
, 𝑘 ∈ 𝑍 

 

C. 𝑥 =
𝜋(4𝑘−3)

24
 or 𝑥 =

𝜋(4𝑘+1)

24
, 𝑘 ∈ 𝑍  

 

D. 𝑥 =
𝜋(4𝑘+2)

8
, 𝑘 ∈ 𝑍 
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Question 11 (1 mark) 

 

Consider the function 𝑓(𝑥) = sin(3𝑥), where 𝑥 ∈ [0, 𝜋]. 
 

The square of the length of the line segment joining the points on the graph for which 𝑥 =
𝜋

6
 and 𝑥 =

5𝜋

6
 is: 

 

A. 
25+𝜋2

9
 

 

B. 
4𝜋2

9
 

 

C. 𝜋 + 4 
 

D. 4 

 

 

 

Question 12 (1 mark) 

 

The sum of the solutions to the equation sin(2𝑥) =
1

2
 over the interval [−𝜋, 𝑑] is 

𝜋

12
. 

 

The value of 𝑑 could be: 

 

A. 
𝜋

3
 

 

B. 
5𝜋

6
 

 

C. 
7𝜋

6
 

 

D. 
15𝜋

4
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Question 13 (1 mark) 

 

Let cos(𝑥) =
4

5
 and sin2(𝑦) =

9

25
 , where 𝑥, 𝑦 ∈ [

3𝜋

2
 , 2𝜋]. 

 

The value of sin(𝑥) + cos2(𝑦) is: 

 

A. −
23

125
 

 

B. −
1

5
 

 

C. 
1

25
 

 

D. 
1

5
 

 

 

 

Question 14 (1 mark) 

 

Given that tan(𝛼) = 𝑑, where 𝑑 > 0 and 0 < 𝛼 <
𝜋

2
 , the sum of the solutions to tan(2𝑥) = 𝑑 where 0 < 𝑥 <

3𝜋

4
, 

in terms of 𝛼, is: 

 

A. 
𝜋+2𝛼

2
 

 

B. 2𝛼 

 

C. 
𝜋

2
+ 𝛼 

 

D. 
3(𝜋+𝛼)

2
 

 

 

 

Question 15 (1 mark) 

 

Consider the function 𝑓 ∶ [−𝑎𝜋, 𝑎𝜋] → ℝ, 𝑓(𝑥) = sin(𝑎𝑥), where 𝑎 is a positive integer. 
 

The number of solutions to 𝑓(𝑥) = −1 is always equal to: 

 

A. 𝑎 

 
B. 2𝑎 

 
C. 4 

 
D. 𝑎2 
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Question 16 (9 marks) 

 

a. During a particular day at the Contour office, the temperature inside the building between 10: : 00 AM and  

7: 30 PM fluctuates so that 𝑡 hours after 10: 00 AM, the temperature 𝑇°C is given by: 
 

𝑇 = 20 + 5 sin (
𝜋𝑡

6
) 

 

i. State the implied domain for 𝑇. (1 mark) 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

 

ii. State the maximum temperature and the time it occurs. (1 mark) 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

 

iii. State the minimum temperature and the time it occurs. (1 mark) 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 
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b.  

 

i. Calculate the temperature in the building at 11: 30 AM. Give your answer correct to 1 decimal place.  

(1 mark) 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

 

ii. At what time does the temperature first reach 24°C? (2 marks) 
 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

 

When the temperature reaches 23°C, an air conditioner in only the boardroom is switched on, and it is switched off 

when the temperature in the rest of the building falls below 23°C. Assume that the air conditioning in the board 
room does not affect the temperature in the rest of the building. 

 

c. The air conditioner in the boardroom costs $5 per hour to run. Determine the cost of running the air 
conditioner in the boardroom during the day. Give your answer correct to the nearest cent. (3 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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Question 17 (8 marks) 

 

The height above ground level of a particular carriage on a Ferris wheel is given by: 

 

ℎ = 22 − 20 cos(
𝜋

10
𝑡) 

 

where ℎ is the height in metres above the ground and 𝑡 is the time in minutes after boarding the ride. 

 

a. Calculate how far above the ground the carriage is initially. (1 mark) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

b. Calculate how high the carriage will be after 5 minutes. (1 mark) 
 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

c. Determine what fraction of a revolution the Ferris wheel will complete in a 10-minute time interval. (1 mark) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

d. The carriage is attached by strong steel radial spokes to the centre of the circular wheel.  State the length of a 

radial spoke. (1 mark) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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e. Calculate the total amount of time, to the nearest second, in one revolution, that the carriage is higher than 25 
metres above the ground. (2 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

f. The operator doubles the speed of the Ferris wheel. Write a new equation for the height ℎ in terms of 𝑡.  

(2 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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Section F: Extension Exam 𝟏 (10 Marks) 

 

 

INSTRUCTION:  

 

 Regular: Skip 

 

 Extension: 10 Marks. 2 Minutes Reading. 15 Minutes Writing. 

 

 

 

Question 18 (3 marks) 

 

Solve the following equation, 

 

5 cos(2𝑥 +
𝜋

4
) − 2 = 1, for 𝑥 ∈ [−𝜋, 𝜋] 

 

You will need to use the inverse cos function cos−1 in your answer. 

 

Hint: √2 ≈ 1.41 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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Question 19 (2 marks) 

 

Show that: 

 

1 + tan2(𝑥) =
1

cos2(𝑥)
 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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Question 20 (5 marks) 

 

Consider the function 𝑓(𝑥) = sin (𝑛2𝑥 −
𝜋

2
). 

 

a. Find the value(s) of 𝑛 if 𝑓(𝑥) has a period of 3𝜋. (2 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

b. Now only consider when 𝑛 > 0. Find the value(s) of 𝑛 such that 𝑓(𝑥) = 0 has 6 solutions on the interval  

[0, 2𝜋]. (3 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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Section G: Extension Exam 𝟐 (15 Marks) 

 

 

INSTRUCTION:  

 

 Regular: Skip 

 

 Extension: 15 Marks. 2 Minutes Reading. 16 Minutes Writing. 

 

 

 

Question 21 (15 marks) 

 

In a greenhouse, the temperature is carefully controlled to ensure optimal growth conditions for a rare species of 

orchid. The temperature 𝑇°C varies according to the rule: 
 

𝑇 = 25 − 2 cos(
𝜋𝑡

12
) 

 

where 𝑡 is the time in minutes since the heating cycle began. 
 

a. State the range of temperature in the greenhouse. (1 mark) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

b. Determine the time after the cycle begins when the temperature reaches its maximum value. (1 mark) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

c. How many complete heating cycles occur in one hour? (2 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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d. If the heating system runs continuously for 2 hours, what is the temperature at the end of this time? (2 marks) 
 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

e. Express the rule for the temperature in terms of a sine function. Write your answer in the form  

𝑎 sin(𝑏(𝑡 − 𝑐)) + 𝑑. Where 𝑎, 𝑐, 𝑑 are positive integers and 𝑏 is a real number. (2 marks) 
 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

After observing fluctuations in external weather conditions, the greenhouse technician decides to adjust the 

temperature program. The goal is to start the heating cycle 2 minutes later than usual and make it run twice as fast 
to respond more quickly to rapid temperature changes. 

 

f. Write a rule for the image of 𝑇 under these changes. (2 marks) 
 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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g. Let 𝑇1 (𝑡) = 25 − 2 cos(
𝜋𝑡

12
) and define a new function 𝑇2(𝑡) = 𝑇1 (6𝑡 − 12). State the transformations that 

map the graph of 𝑇1  to the graph of 𝑇2. (2 marks) 
 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

Weather conditions fluctuate again. The technician decides to change the heating cycle to following the rule: 

 

𝑇3(𝑡) = 𝑘 − 2 cos(
𝜋𝑡

12
) 

 

h. Find the value of 𝑘 if, over one complete cycle, the temperature is above 26° for 60% of the time. Give your 

answer correct to three decimal places. (3 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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