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1. Find the equation of the line passing through A(−1, 1) and B (3, 9).  

MEI C1 June 2008 Q-12(i) 

[3] 

   

2. The curve with equation 𝑦 = 𝑥3 − 7𝑥 − 6 is sketched below. 

 
Find the gradient of the curve 𝑦 = 𝑥3 − 7𝑥 − 6 at the point B(-1, 0). 

AQA C1 January 2008 Q-6 (iv)  

[3] 

   

3. The polynomial 𝑝(𝑥) is given by 𝑝(𝑥) = 𝑥3 + 𝑥2 − 8𝑥 − 12.  

 (a) Use the Factor Theorem to show that 𝑥 + 2 is a factor of 𝑝(𝑥). [2] 

 (b) Express 𝑝(𝑥) as the product of linear factors. [2] 

 (c) Sketch the graph of 𝑦 = 𝑥3 + 𝑥2 − 8𝑥 − 12, indicating the values of 𝑥 where the 

curve touches or crosses the 𝑥-axis. 

AQA C1 June 2008 Q-6 

[3] 

    

4. (a) 

 

[4] 

 (b) 

 
Edexcel C2 January 2008 Q-3 

[3] 

5. Given that point A has the position vector 4i + 7j and point B has the position vector 10i + 

qj, where q is a constant, given that |𝐴𝐵̅̅ ̅̅ | = 2√13, find the two possible values of q 

showing detailed reasoning in your working. 

[5] 

 Unit Test 5: Vectors Q-5  

6. The quadratic equation (𝑘 + 1)𝑥2 + 4𝑘𝑥 + 9 = 0 has real roots.  

 (a) Show that 4𝑘2 − 9𝑘 − 9 ≥ 0. [3] 

 (b) Hence find the possible values of 𝑘. Write your answer using set notation. 

AQA C1 June 2008 Q-8 

[4] 

    

7. Differentiate 6𝑥2 + 1 from first principles with respect to 𝑥. 

crashMATHS practice paper1 SetB Q-5 

[4] 



8. The diagram shows a triangle ABC. The length of AC is 18.7 cm, and the sizes of angles 

BAC and ABC are 72° and 50° respectively. 

 
 

 

 (a) Show that the length of BC = 23.2 cm, correct to the nearest 0.1 cm. [3] 

 (b) Calculate the area of triangle ABC, giving your answer to the nearest cm2. 

AQA C2 January 2008 Q-3 

[3] 

9. A curve, drawn from the origin O, crosses the x-axis at the point P(4, 0) . 

The normal to the curve at P meets the y-axis at the point Q, as shown in the diagram. 

 
The curve, defined for 𝑥 ≥ 0 , has equation 

𝑦 = 4𝑥
1
2 − 𝑥

3
2 

 

 (a) (i) Find 
𝑑𝑦

𝑑𝑥
. [3] 

  (ii) Find an equation of the normal to the curve at P (4, 0) [3] 

 (b) (i) 
Find ∫ 4𝑥

1

2 − 𝑥
3

2 𝑑𝑥 
[3] 

  (ii) Find the total area of the region bounded by the curve and the lines PQ and QO. 

AQA C2 January 2008 Q-5 
[3] 

10. (a) Sketch the graph of 𝑦 = 3𝑥 , stating the coordinates of the point where the graph 

crosses the y-axis 

[2] 

 (b) Describe a single geometrical transformation that maps the graph of 𝑦 = 3𝑥: 

onto the graph of  𝑦 = 3𝑥+1 

[2] 

 (c) (i) Using the substitution 𝑌 = 3𝑥, show that the equation  

9𝑥 − 3𝑥+1 + 2 = 0 
can be written as 

(𝑌 − 1)(𝑌 − 2) = 0 

[2] 

  (ii) Hence show that the equation  9𝑥 − 3𝑥+1 + 2 = 0 has a solution 𝑥 = 0 and, 

by using logarithms, find the other solution, giving your answer to four 

decimal places. 

AQA C2 January 2008 Q-8 

[2] 



11. Figure shows an open-topped water tank, in the shape of a cuboid, which is made of sheet 

metal. The base of the tank is a rectangle 𝑥 metres by 𝑦 metres. The height of the tank is 𝑥 

metres. 

 
The capacity of the tank is 100 m3. 

 

 (a) 

 

[4] 

 (b) Use calculus to find the value of 𝑥 for which A is stationary. [4] 

 (c) Prove that this value of 𝑥 gives a minimum value of A. 

Edexcel C2 January 2008 Q-9 

[2] 

   

 

 

 

12. (a) 

 

[2] 

 (b) 

 
Edexcel C2 January 2008 Q-4 

[3] 

    

13. Use a counterexample to show that if n is an integer, 𝑛2 + 1 is not necessarily prime. 

crashMATHS practice paper1 SetB Q-10 

[2] 

  

 

 

 

 

 

 



14. The circle S has centre C(8, 13), and touches the 𝑥-axis, as shown in the diagram. 

 

 

 (a) Write down an equation for S, giving your answer in the form 

(𝑥 − 𝑎)2 + (𝑦 − 𝑏)2 = 𝑟2 

[2] 

 (b) The point P with coordinates (3, 1) lies on the circle.  

  (i) Find the gradient of the straight line passing through P and C. [1] 

  (ii) Hence find an equation of the tangent to the circle S at the point P, giving your 

answer in the form 𝑎𝑥 + 𝑏𝑦 = 𝑐, where 𝑎, 𝑏 and 𝑐 are integers. 

[4] 

  (iii) The point Q also lies on the circle S, and the length of PQ is 10. Calculate the 

shortest distance from C to the chord PQ.  

AQA C1 June 2008 Q-7 

[3] 

15. 

 
MEI C2 June 2008 Q-13 
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