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Fractional Laws of Indices  

 
Things to remember: 
 

¶ The exam question will use the word ñsimplifyò. 

¶ If the exam question has the words ñwork out the value ofò, or 
ñevaluateò it means the answer is a number. 

 
Questions: 
 

1. Find the value of τω  
 

éééééééééééééé 
(Total 1 mark) 

 

2. Find the value of φτ  
 

éééééééééééééé 
(Total 1 mark) 

 

3. Find the value of ψ  
 

éééééééééééééé 
(Total 1 mark) 

 

4. Find the value of φτ  
 

éééééééééééééé 
(Total 1 mark) 

 

5. Find the value of ςυ  
 

éééééééééééééé 
(Total 1 mark) 

 

6. Find the value of ςχ  
 

éééééééééééééé 
(Total 1 mark) 

 

7. Find the value of  

 
éééééééééééééé 

(Total 1 mark) 
 
  

ὥ Ѝὥ 

ὥ Ѝὥ 

ὥϳ Ѝὥ  
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8. Find the value of ρφ  
 

 
éééééééééééééé 

(Total 2 marks) 
 

9. Find the value of ςχ  
 
 

éééééééééééééé 
(Total 2 marks) 

 

10. Find the value of ψὼ  
 
 

éééééééééééééé 
(Total 2 marks) 

 

11. Find the value of  

 
 
 

éééééééééééééé 
(Total 2 marks) 

 

12. Find the value of  

 
 
 

éééééééééééééé 
(Total 2 marks) 

 

13. Find the value of Ѝς σςρπ 
 
 
 

éééééééééééééé 
(Total 2 marks) 

 
14. Given that σ πȢς 

Find the value of σ  
 
 
 
 
 

éééééééééééééé 
(Total 2 marks) 
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Standard Form 

 
Things to remember: 
 

¶ Standard form gives us a more concise way of writing really big or really small numbers. 

¶ It must be in the form ὥ ρπ where ρ ὥ ρπ and ὲ is an integer. 

¶ For example: 
o τυ πππ πππτȢυ ρπ  
o πȢπππ πυ υ ρπ   

 
Questions: 
 
1. A teacher asks Radwan and Charlie to convert ρπρ σχφ into standard form. 
 

a) Radwan writes ρπȢρσχφρπ 
Is Radwan correct? You must give a reason for your answer. 

 
  ééééééééééééééééééééééééééééééééééééé 
 
  ééééééééééééééééééééééééééééééééééééé 

(1) 

b)  Charlie writes ρȢπρσχφρπ 
Is Charlie correct? You must give a reason for your answer. 

 
  ééééééééééééééééééééééééééééééééééééé 
 
  ééééééééééééééééééééééééééééééééééééé 

(1) 
(Total 2 marks) 

 
2. Work out τ ρπ υ ρπ 
 Give your answer in standard form. 
 
 
 
 
 
 

éééééééééééééé 
(Total 2 marks) 

 
3. Work out σ ρπ φ ρπ  
 Give your answer in standard form. 
 
 
 
 
 
 

éééééééééééééé 
(Total 2 marks) 
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4. Work out 
Ȣ Ȣ

 

 Give your answer in standard form. 
 
 
 
 
 
 

éééééééééééééé 
(Total 2 marks) 

 
5. One electron has a mass of ωȢρ ρπ  grams. 
 Calculate the mass of 100 electrons. 
 Give your answer in standard form.  
 
 
 
 
 
 
 

éééééééééééééé 
(Total 2 marks) 

 
6. The area of India is σȢσ ρπ km2 

The area of France is υȢυ ρπ km2 

How many times larger is India than France? 
 
 
 
 
 
 
 

éééééééééééééé 
(Total 2 marks) 

 
7. Jupiter is approximately χȢψ ρπ kilometres from the Sun.  

The speed of light is approximately σ ρπ metres per second. 
Calculate the time it would take light to travel from the Sun to Jupiter. 
Give your answer to the nearest minute. 

 
 
 
 
 
 
 
 

éééééééééééééé 
(Total 3 marks) 
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Simplifying Surds 

 
Things to remember: 
 

¶ Ѝ  means square root. 

¶ Surds can be simplified if they have a square factor. 

¶ When expanding brackets, use the grid method to make things easier to manage. 
 
Questions: 
 
1. Work out the following, giving your answers in their simplest form: 
 

 a) Ѝσ Ѝς 
 

éééééééééééééé 
(1) 

 b) Ѝςτ Ѝφ 
 

éééééééééééééé 
(1) 

 c) ςЍφ σЍφ 
 
 
 

éééééééééééééé 
(2) 

 d) ρπЍψ ςЍς 
 
 
 

éééééééééééééé 
(2) 

(Total 6 marks) 
 

2. Write Ѝτυ in the form ὯЍυ, where Ὧ is an integer. 
 
 
 
 

éééééééééééééé 
(Total 1 mark) 

 

3. Write Ѝχς in its simplest form. 
 
 
 
 

éééééééééééééé 
(Total 1 mark) 
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4. Write υЍςχ in the form ὯЍσ, where Ὧ is an integer. 
 
 
 

éééééééééééééé 
(Total 1 mark) 

 
5. Simplify fully: 
 

 a) Ѝχς Ѝυπ 
 
 
 
 
 

éééééééééééééé 
(2) 

 b) Ѝχς Ѝσς 
 
 
 
 
 

éééééééééééééé 
(2) 

(Total 4 marks) 
 

6. Expand and simplify ς Ѝσ ς Ѝσ 

 
 
 
 
 
 
 
 

éééééééééééééé 
(Total 2 marks) 

 

7. Expand and simplify Ѝὥ Ѝὦ Ѝὥ Ѝὦ 

 
 
 
 
 
 
 
 

éééééééééééééé 
(Total 2 marks) 
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8. Expand and simplify ς ςЍυ σ Ѝυ 

 
 
 
 
 
 
 
 

éééééééééééééé 
(Total 2 marks) 

 

9. Expand and simplify σ Ѝψ τ Ѝς 

Give your answer in the form ὥ ὦЍς where ὥ and ὦ are integers 
 
 
 
 
 
 
 
 

éééééééééééééé 
(Total 2 marks) 

 

10. Work out Ѝσ Ѝς  

 
 
 
 
 
 
 
 

éééééééééééééé 
(Total 2 marks) 

 

11. Show that Ѝς σЍψ ωψ 

 
 
 
 
 
 
 
 

éééééééééééééé 
(Total 2 marks) 
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Rationalising the Denominator 

 
Things to remember: 
 

¶ To rationalise the denominator, find an equivalent fraction where the denominator is 
rational. 

¶ Multiply the numerator and denominator by the surd that is a factor of the denominator. 
 
Questions: 
 

1. Rationalise the denominator of 
Ѝ

 

 
 
 
 

éééééééééééééé 
(Total 1 mark) 

 

2. Write 
Ѝ   

Ѝ
  in the form ὥ ὦЍσ where ὥ and ὦ are integers. 

 
 
 
 
 
 
 

éééééééééééééé 
(Total 2 marks) 

 

3. Rationalise the denominator of 
Ѝ

 

 
 
 
 
 

éééééééééééééé 
(Total 1 mark) 

 

4. Rationalise the denominator of 
Ѝ

 

 
 
 
 
 

éééééééééééééé 
(Total 2 mark) 

 



11   Contents ƀ 
 

5. Work out 
  Ѝ  Ѝ

Ѝ
 

 Give your answer in its simplest form. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

éééééééééééééé 
(Total 3 marks) 

 

6. Show that 
  Ѝ   Ѝ

Ѝ
  simplifies to Ѝρσ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

éééééééééééééé 
(Total 3 marks) 
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Perpendicular Graphs 

 
Things to remember: 
 

¶ If two graphs are perpendicular, the product of their gradient is -1. 

¶ Remember the general equation of a linear graph is ώ άὼ ὧ, where ά is the gradient 
and ὧ is the ώ-intercept. 

 
Questions: 
 
1. Write down the equation of a line perpendicular to ώ ςὼ χ 
 
 
 
 

éééééééééééééé 
(Total 1 mark) 

 

2. Write down the equation of a line perpendicular to ώ ὼ ς 

 
 
 
 

éééééééééééééé 
(Total 1 mark) 

 
3. Here are the equations of five straight lines. 
 

Line A  ώ σὼ τ 
Line B  ςώ ὼ ρ 
Line C  ώ ςὼ σ 
Line D  ώ τὼ ς 

   Line E  ςώ ςὼ ρ 
 

Two of these lines are perpendicular. 
  Write down the two perpendicular lines. 
 
 
 
 
 
 
 
 
 
 
 
 
 

éééééééééééééé 
(Total 3 marks) 
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4. The straight line ὒ has equation ώ ςὼ υ 
Find an equation of the straight line perpendicular to ὒ which passes through πȟσ. 

 
 
 
 
 
 
 

éééééééééééééé 
(Total 2 marks) 

 
5. Find an equation of the straight line that is perpendicular to the straight line ὼ ςώ υ and 

that passes through the point σȟχ.  
 
 
 
 
 
 
 
 
 
 

éééééééééééééé 
(Total 3 marks) 

 
6. A straight line, ὒ, is perpendicular to the line with equation ώ ρ σὼ 

The point with coordinates φȟσ is on the line ὒ. 
  Find an equation of the line ὒ. 
 
 
 
 
 
 
 
 
 
 

éééééééééééééé 
(Total 3 marks) 
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7. In the diagram, 
ὃ is the point ςȟπ 

  ὄ is the point πȟτ 
  ὅ is the point υȟρ 
 

Find an equation of the line that passes through ὅ and is 
perpendicular to ὃὄ. 

 
 
 
 
 
 
 
 
 
 
 
 
 

éééééééééééééé 
(Total 4 marks) 

 
8. Line ὃ passes through the points ρȟυ and υȟχ 
  Line ὄ passes through the points ρȟχ and ςȟρ 
  Show that Line ὃ and Line ὄ are perpendicular. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
(Total 4 marks) 
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Exponential Functions 

 
Things to remember: 
 

¶ ὥ ρ so the ώ-intercept of an exponential graph is usually 1. 

¶ The graph of an exponential function should be a smooth curve. 

¶ The ὼ-axis is an asymptote, which means the graph will not intersect it. 
 
Questions: 
 
1. a) Complete the table of values for ώ ς 
 

ὼ -2 -1 0 1 2 3 4 

ώ  0.5   4 8  

(2) 
 b) Draw the graph of ώ ς for values of ὼ from ī2 to 4 
 

 
 

(2) 
(Total 4 marks) 
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2. On the grid, sketch the curve with equation ώ σ 
Give the coordinates of any points of intersection with the axes. 

 

 
 

(Total 2 marks) 
 
3. On the grid, sketch the curve with equation ώ υ 

Give the coordinates of any points of intersection with the axes. 
 

 
 

(Total 2 marks) 
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4. The sketch shows a curve with equation ώ ὥὦ where ὥ and ὦ are constants and ὦ π 
 

 
 

The curve passes through the points πȟσ and ςȟρς 
Calculate the value of ὥ and ὦ 

 
 
 
 
 
 
 
 
 
 
 
 
 

ὥ  éééééééééééééé 
 

ὦ  éééééééééééééé 
(Total 3 marks) 
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Types of Graphs 

 
Things to remember: 
 

 
 

Linear Quadratic Cubic Reciprocal 
 
Questions: 
 
1. Here are four graphs. 
 

 
  
 Match each graph to its corresponding equation below. 
 The first one is done for you. 
 

Graph  Letter 

ώ ςὼ ὅ 

ώ ὼ σ 
 

ώ σὼ χ 
 

ώ υ ὼ  

(Total 3 marks) 
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2. Here are eight graphs. 
 

  
 
 Write down the letter of the graph that could have the equation: 
 
 i) ώ ςὼ τ 

éééééééééééééé 

 ii) ώ  

éééééééééééééé 
 iii) ώ ὼ ςὼ σ 

éééééééééééééé 
 iv) ώ ὼ ς 

éééééééééééééé 
(Total 4 marks) 
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3. Here are four graphs. 
 

 
 

Match each graph to its corresponding equation below. 
 

Graph  Letter 

ώ ςὼ  

ώ   
 

ώ ὼ 
 

ώ ς  

(Total 4 marks) 
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Transformations of Graphs 

 
Things to remember: 
 

¶ Ὢὼ means the function of ὼ 
¶ Ὢὼ is a reflection in the ὼ-axis 

¶ Ὢ ὼ is a reflection in the ώ-axis 

¶ Ὢὼ ὥ is a translation by the vector 
ὥ
π

 

¶ Ὢὼ ὦ is a translation by the vector 
π
ὦ

 

 
Questions: 
 
1. The graph of ώ Ὢὼ is shown below. 
 

 
 

The graph ╕ is the reflection of ώ Ὢὼ in the ὼ-axis. 
   Write down an equation of graph ╕. 
 
 

éééééééééééééé 
(Total 1 mark) 
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2. The graph of ώ Ὢὼ is shown on the grid.  
  

 
 

a)  On the grid above, sketch the graph of ώ Ὢὼ  
(2) 

The graph of y = f(x) is shown on the grid. 
  The graph ╖ is a translation of the graph of ώ Ὢὼ 
 

 
 

b)  Write down the equation of graph ╖.  
  
 

éééééééééééééé 
 (2) 

(Total 3 marks) 
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3. The graph of ώ Ὢὼ is shown on both grids below. 
 

 
  

a)   On the grid above, sketch the graph of ώ Ὢ ὼ 
(1) 

  b)  On this grid below, sketch the graph of ώ Ὢὼ σ 
 

 
(2) 

  (Total 3 marks) 
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Factorising Harder Quadratics 

 
Things to remember: 
 

¶ Look out for the difference of two squares! 

¶ Check the question carefully before you start ï can you take a common factor out of all the 
terms to make it easier to factorise fully? 

¶ For a quadratic in the form ὥὼ ὦὼὧ π, ὥὧ gives the product of the pair of numbers for 
the ótactical splitô and ὦ is the sum. 

 
Questions: 
 
1. Factorise ςὴ ὴ ρπ 
 
 
 
  
 
 
 
 

éééééééééééééé 
(Total 2 marks) 

 
2. Solve, by factorising, the equation ψὼ σπὼ ςχ π 
 
 
 
 
 
 
 
 
 
  
 
 

éééééééééééééé 
(Total 3 marks) 

3. Factorise φὸ χὸ σ 
 
 
 
 
 
  
 
 

éééééééééééééé 
(Total 2 marks) 
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4. a)  Factorise ςὸ υὸ ς 
 
  
  
  
 
 
  
  
  

éééééééééééééé 
(2) 

 b) ὸ is a positive whole number. 

          The expression ςὸ υὸ ς can never have a value that is a prime number. 
          Explain why. 
 
  ééééééééééééééééééééééééééééééééééééé.. 
 
  ééééééééééééééééééééééééééééééééééééé.. 
 
  ééééééééééééééééééééééééééééééééééééé.. 

(1) 
(Total 3 marks) 

 
5. Factorise ψὯ ςὯ σ 
 
 
 
 
 
  
 
 

éééééééééééééé 
(Total 2 marks) 

 
6. Solve, by factorising, the equation φὴ ρωὴ ρπ π 
 
 
 
 
 
 
 
 
 
  
 
 

éééééééééééééé 
(Total 3 marks) 
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Algebraic Fractions 

 
Things to remember: 
 

¶ To simplify algebraic fractions, first factorise the numerator and denominator, then cancel 
common factors. 

¶ Donôt forget the usual rules and methods for adding, subtracting, multiplying and dividing 
fractions. 

¶ To solve algebraic fractions, multiply through by any denominators, then solve as usual. 

¶ Be on the lookout for repeated factors in the denominators! 
 
Questions: 
 

1. Simplify    

 
 
 
 
 
 
 

éééééééééééééé 
 (Total 3 marks) 

2. Simplify fully     

 
 
 
 
 
 
 
 
 
 

éééééééééééééé 
 (Total 3 marks) 

3. Simplify     

 
 
 
 
 
 
 
 
 
 

éééééééééééééé 
 (Total 3 marks) 



27   Contents ƀ 
 

4. Simplify fully     

 
 
 
 
 
 
 
 
 
 
 
 

éééééééééééééé 
 (Total 3 marks) 

 

5. Simplify fully       

 
 
 
 
 
 
 
 
 
 
 

éééééééééééééé 
 (Total 3 marks) 

 

6. Write   as a single fraction in its simplest form. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

éééééééééééééé 
(Total 4 marks) 
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7. Solve τὼ χ    

 
 
 
 
 
 
 
 
 
 
 
 

ὼ  éééééééééééééé 
(Total 3 marks) 

  

8. Show that the equation   

 
can be rearranged to give σὼ χὼ ρσ π  

 
 
 
 
 
 
 
 
 
 
 

 
 

(Total 3 marks) 
 

10. Solve the equation   

 
 
 
 
 
 
 
 
 
 
 
 
 

ὼ  éééééééééééééé 
(Total 4 marks) 
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Quadratic Formula 

 
Things to remember: 

¶ For any quadratic equation in the form ὥὼ ὦὼὧ π, ὼ
Ѝ

 

¶ Remember to substitute, simply, split and then solve 

¶ As ever, be careful with negative numbers! 
 
Questions: 
 

1. Solve υὼό ὼ ρρ π 
Give your solutions correct to 3 significant figures. 

 
 
 
 
 
 
 
 
 

ὼ  éééééééééééééé 
(Total 3 marks) 

 

2. Solve σὼό ρρὼ ρσ π 
 Give your solutions correct to 3 significant figures. 
 
 
 
 
 
 
 
 
 

ὼ  éééééééééééééé 
(Total 3 marks) 

 

3. Solve υὼό φὼ σ 
 Give your solutions correct to 3 significant figures. 
 
 
 
 
 
 
 
 
 

ὼ  éééééééééééééé 
(Total 3 marks) 
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4. Solve ὼό τὼ ρ π 

 Give your answers in the form ὥ Ѝὦ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ὼ  éééééééééééééé 
(Total 4 marks) 

 

5. Solve ὼό φὼ ρρ π 

 Give your answers in the form ὥ ὦЍὧ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ὼ  éééééééééééééé 
(Total 4 marks) 
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6. The diagram shows a six-sided shape formed from two rectangles. 
  All measurements are given in centimetres. 
 

 
 

The area of the shape is 35 cm2 
 

a)  Show that ψὼό σὼ σω π 
 
 
 
 
 
 
 
 
 
 
 
 
 

(2) 
 b) Find the value of ὼ 

Give your answer correct to 3 significant figures. 
 
 
 
 
 
 
 
 
 
 
 
 
 

ὼ  éééééééééééééé 
(3) 

(Total 5 marks) 
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7. The diagram shows a right-angled triangle. 
  All measurements are given in centimetres. 
 

 
 

a) Show that ὼό ρπὼ ρχ π 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(3) 
 b) Find the value of ὼ 

Give your answer in the form ὥ Ѝὦ 
 
 
 
 
 
 
 
 
 
 
 
 
 

ὼ  éééééééééééééé 
(4) 

(Total 7 marks) 
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Completing the Square 

 
Things to remember: 
 

¶ To complete the square: 
o Halve the coefficient of ὼ 
o Put in brackets with the ὼ and square the brackets 
o Subtract the half-coefficient squared 
o Donôt forget the constant on the end! 
o Simplify 

¶ You may need to factorise a common factor from the ὼ and ὼ terms first 

¶ For ὼ ὴό ή π, the turning point is ὴȟή 
 
Questions: 
 

1. a)  Write ὼό φὼ σ in the form ὼ ὥό ὦ where ὥ and ὦ are integers. 
 
 
 
 
 
 
 

éééééééééééééé 
(2) 

b)  Hence, or otherwise, write down the coordinates of the turning point of the graph of 
ώ ὼό φὼ σ 

 
 
 

éééééééééééééé 
(1) 

(Total 3 marks) 
 

2. a)  Write ὼ ψὼ τ in the form ὼ ὥό ὦ where ὥ and ὦ are integers. 
 
 
 
 
 
 
 

éééééééééééééé 
(2) 

b)  Hence, or otherwise, write down the coordinates of the turning point of the graph of 
ώ ὼ ψὼ τ 

 
 
 

éééééééééééééé 
(1) 

(Total 3 marks) 
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3. By completing the square, solve ὼ ρπὼ ς π 
Give your answers in surd form. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

éééééééééééééé 
(Total 5 marks) 

 
4. By completing the square, solve ὼ υὼ ρ π 

Give your answers in surd form. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

éééééééééééééé 
(Total 5 marks) 
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5. a) Write ςὼό ρφὼ ςφ in the form ὥὼ ὦό ὧ where ὥ, ὦ and ὧ are integers. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

éééééééééééééé 
(3) 

b)  Hence, or otherwise, write down the coordinates of the turning point of the graph of 
ώ ςὼ ρφὼ ςφ 

 
 
 

éééééééééééééé 
(1) 

(Total 4 marks) 
 

6. a) Write σὼ φὼ φ in the form ὥὼ ὦό ὧ where ὥ, ὦ and ὧ are integers. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

éééééééééééééé 
(3) 

b)  Hence, or otherwise, write down the coordinates of the turning point of the graph of 
ώ σὼ φὼ φ 

 
 
 

éééééééééééééé 
(1) 

(Total 4 marks) 
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Inequality Regions 

 
Things to remember: 
 

¶ Use a table of values if you need to help you draw the linear graphs 

¶ Use a solid line for  or , and a dotted line for  or  

¶ Test a coordinate ( πȟπ is easiest) to work out which side of the line to shade 
 
Questions: 
 
1. Write down the three inequalities that define the shaded region. 
 

 
 

éééééééééééééé 
 

éééééééééééééé 
 

éééééééééééééé 
(Total 4 marks) 
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2. On the grid shade the region that satisfies all these inequalities 
 

ὼ τ    ώ ς   ώ ςὼ ρ 
  

Label the region ╡.  
 

 
(Total 3 marks) 
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3. On the grid shade the region that satisfies all these inequalities 
 

ὼ ώ τ    ώ ςὼ ρ    ώ ρ 
  

Label the region ╡.  
 

 
(Total 3 marks) 
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4. The lines ώ ὼ ρ and ὼ ώ ω are drawn on the grid.  
 

 
 

On the grid, mark with a cross (×) each of the points with integer coordinates that are in the 
region defined by 

 
ώ ὼ ρ    ὼ ώ ω    ὼ τ  
 

(Total for Question is 3 marks) 
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Circle Theorems 

 
Things to remember: 
 

 
Questions: 
 
1. ὃ is a point on the circumference of the circle, centre ὕ. 

ὃὄ is a tangent to the circle. 

 
 
i) Write down the size of angle ὕὃὄ. 

 
éééééééééééééé° 

ii) Give a reason for your answer. 
 
  ééééééééééééééééééééééééééééééééééééé 
 
  ééééééééééééééééééééééééééééééééééééé 

 (Total 2 marks) 
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2. ὖ, ὗ and Ὑ are points on the circumference of a circle, centre ὕ. 
Angle ὖὕὙρρπЈ 

 
 

 i) Work out the size of angle ὖὗὙ. 
 

éééééééééééééé° 
ii) Give a reason for your answer. 

 
  ééééééééééééééééééééééééééééééééééééé 
 
  ééééééééééééééééééééééééééééééééééééé 

 (Total 2 marks) 
 
3. ὑ, ὒ and ὓ are points on the circumference of a circle, centre ὕ. 

ὑὓ is a diameter of the circle. 
 

 
 

i) Work out the size of angle ὑὒὓ. 
 

éééééééééééééé° 
ii) Give a reason for your answer. 

 
  ééééééééééééééééééééééééééééééééééééé 
 
  ééééééééééééééééééééééééééééééééééééé 

 (Total 2 marks) 
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4. In the diagram, ὃ, ὄ, ὅ and Ὀ are points on the circumference of a circle, centre ὕ. 
 
Angle ὃὄὅυπЈ 
Angle ὃὕὅὼЈ 
Angle ὃὈὅώЈ 

   

 
 

a) i) Work out the value of ὼ. 
 

éééééééééééééé° 
ii) Give a reason for your answer. 

 
   éééééééééééééééééééééééééééééééééé 
 
   éééééééééééééééééééééééééééééééééé 

 (2) 
 b) i) Work out the value of ώ. 

 
éééééééééééééé° 

ii) Give a reason for your answer. 
 
   éééééééééééééééééééééééééééééééééé 
 
   éééééééééééééééééééééééééééééééééé 

 (2) 
(Total 4 marks) 

  






























































































