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3. (a) “If m and n are irrational numbers, where m ≠ n, then mn is also irrational.”

  Disprove this statement by means of a counter example.
(2)

 (b) (i) Sketch the graph of y = |x| + 3

  (ii) Explain why |x| + 3 . |x + 3| for all real values of x.
(3)
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10. (i) Prove that for all n � �, n2 + 2 is not divisible by 4
(4)

 (ii) “Given x � �, the value of µ3x – 28µ is greater than or equal to the value of (x – 9).”
  State, giving a reason, if the above statement is always true, sometimes true or never true. 

(2)
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Question 10 continued
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(Total for Question 10 is 6 marks)
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P is our turning point , so we can read the turning point from the equation.

✗ = -4

,

and y = - 5 =) P(-5 )
,

1 am
Option 1 : 3×+40=24+4) -5

3×+40=2×+3 =3 ✗ = - 37 =) 31-37/+40=21-37+41-5
- 71 =/ 61

⇒ ✗ = - 37 is nota valid solution .

Option 2 : 3×+40=-21×+4-5
3×+40=-2×-8-5

5.x = -53

✗ = -10.6 i =3 Check solution : ¥ = high =) The solution is ✗
= -10=-6 .
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y = ax

For a = 2
,
there will never be intersection .

=) For a > 2
,

there will always be at least one point of
intersection . 1

y = ax with point Pfh , - 5)

=) -5 = - tea =) a = 1.25

⇒ Far as 1.25
,
there will be at least one point of

intersection . '

=3 Set Notation : too, 1.25]U (2,00) '

-
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y
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Figure 4

 Figure 4 shows a sketch of the graph with equation

y = | 2x – 3k |

 where k is a positive constant.

 (a) Sketch the graph with equation y = f (x) where

f (x) = k – | 2x – 3k |

  stating 
• the coordinates of the maximum point
• the coordinates of any points where the graph cuts the coordinate axes

(4)

 (b) Find, in terms of k, the set of values of x for which

k – | 2x – 3k | > x – k

  giving your answer in set notation.
(4)

 (c) Find, in terms of k, the coordinates of the minimum point of the graph with equation

y = 3 – 5f  1
2

x�
�
�

�
�
�

(2)
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Question 11 continued
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Question 11 continued
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Question 11 continued
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(Total for Question 11 is 10 marks)
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12.                                                  f (x) = 10e–0.25x sin x,   x . 0

 (a) Show that the x coordinates of the turning points of the curve with equation y = f (x) 
satisfy the equation tan x = 4

(4)

y

O x

Figure 3

 Figure 3 shows a sketch of part of the curve with equation y = f (x).

 (b) Sketch the graph of H against t where

H(t) = 10e–0.25t sin t    t . 0

  showing the long-term behaviour of this curve.
(2)

 The function H(t) is used to model the height, in metres, of a ball above the ground 
t seconds after it has been kicked.

 Using this model, find

 (c) the maximum height of the ball above the ground between the first and second bounce.
(3)

 (d) Explain why this model should not be used to predict the time of each bounce.
(1)
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Question 12 continued
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Question 12 continued
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(Total for Question 12 is 10 marks)
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