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1 The equation of a curve is given by 
(1.1) 𝑦𝑦 = 3𝑒𝑒𝑥𝑥 

Find an expression for 𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

 
Circle your answer. 

[1 mark] 
3𝑒𝑒−𝑥𝑥   3𝑒𝑒1  3𝑒𝑒𝑥𝑥   3𝑥𝑥𝑒𝑒𝑥𝑥−1 

2 Describe the single transformation which maps the curve with the equation 
(2.1) 𝑦𝑦 = ln 𝑥𝑥 

onto the curve with the equation 
𝑦𝑦 = 2ln 𝑥𝑥 

Tick (✔) one box.
[1 mark] 

3 The point A lies on the curve with equation 
(2.7) 𝑦𝑦 = 𝑥𝑥3 + 𝑝𝑝𝑥𝑥2 + 𝑞𝑞𝑞𝑞 + 12 
3  (a) Given that A has coordinates (– 5, 37), show that 

5𝑝𝑝 − 𝑞𝑞 = 30 
[2 marks] 

3  (b) Given that A is a stationary point, show that 
10𝑝𝑝 − 𝑞𝑞 = 75 

[3 marks] 
3  (c) Hence find the value of p and the value of q 

[1 mark] 
3  (d) The curve with equation 

𝑦𝑦 = 𝑥𝑥3 + 𝑝𝑝𝑥𝑥2 + 𝑞𝑞𝑞𝑞 + 12 
has a second stationary point B 
Find the coordinates of B 
Fully justify your answer. 

[3 marks] 

4 Find ∫ �4𝑥𝑥 − 3 + 𝑥𝑥−
1
2� 𝑑𝑑𝑑𝑑 

(1.5) 
[3 marks] 

5 Solve the equation 
(2.4) 5𝑥𝑥−1 = 20 

Give your answer in an exact form. 
[2 marks] SAMPLE
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6 (a) State the value of 
(3.4) log𝑎𝑎 𝑎𝑎2 

where 𝑎𝑎 > 0 
[1 mark] 

6    (b) Find the value of 

log𝑎𝑎 √𝑎𝑎 − log𝑎𝑎
1
𝑎𝑎2

where 𝑎𝑎 > 0 
[2 marks] 

7 The diagram shows a sector AOB of a circle with centre O and radius 8 cm. 
(2.5) 

The angle AOB is 1.4 radians. 
Find the area of the sector. 

[2 marks] 

8 It is given that 0 < 𝑎𝑎 < 1  
(1.7) Sketch the graph with equation 

𝑦𝑦 = 𝑎𝑎𝑥𝑥 
on the axes below. 

[2 marks] 

SAMPLE
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38 A block of ice is melting. 
(3.11)         At time 𝑡𝑡 minutes, the block is in the shape of a cuboid with dimensions of 4𝑥𝑥, 2x and 

𝑥𝑥, as shown in the diagram. 

All measurements are in centimetres. 
3 8  (a) The volume, 𝑉𝑉 cm3, of the block of ice decreases at a rate which is proportional 

to its surface area. 
When 𝑥𝑥 = 4 the volume of the block of ice is decreasing at a rate of 7 cm3 per minute. 
Show that 

𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= −0.4375𝑥𝑥2 

[4 marks] 
38 (b) Find 𝑑𝑑𝑑𝑑

𝑑𝑑𝑑𝑑
 in terms of 𝑥𝑥 

[2 marks] 
38 (c) (i) Using the results from parts (a) and (b), find 𝑑𝑑𝑑𝑑

𝑑𝑑𝑑𝑑
 

[2 marks] 
38 (c) (ii)  Interpret, in context, your answer to part (c)(i). 

[2 marks] 

39 Given that the real numbers 𝑎𝑎, 𝑏𝑏, and 𝑐𝑐 are such that 
(3.12) 𝑎𝑎 × 𝑏𝑏 = 𝑐𝑐 

Use proof by contradiction to show that if 𝑐𝑐 is irrational then at least one of 
𝑎𝑎 or 𝑏𝑏 is irrational. 

[3 marks] 

END OF QUESTIONS 
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