
Questions 
 
Q1. 
  

 

Figure 3 

The curve C1, shown in Figure 3, has equation y = 4x2 – 6x + 4. 

The point P  lies on C1 

The curve C2, also shown in Figure 3, has equation y = x + ln(2x). 

The normal to C1 at the point P meets C2 at the point Q. 

Find the exact coordinates of Q. 

(Solutions based entirely on graphical or numerical methods are not acceptable.) 
(8) 

  
(Total for question = 8 marks) 
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Q2. 
  
A curve has equation 

y = 2x3 − 4x + 5 

Find the equation of the tangent to the curve at the point P(2, 13). 

Write your answer in the form y = mx + c, where m and c are integers to be found. 

Solutions relying on calculator technology are not acceptable. 

  
(Total for question = 5 marks) 
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Q3. 
  
A circle C with centre at (– 2, 6) passes through the point (10, 11). 

(a)   Show that the circle C also passes through the point (10, 1). 
(3) 

The tangent to the circle C at the point (10, 11) meets the y axis at the point P 

and the tangent to the circle C at the point (10, 1) meets the y axis at the point Q. 

(b)   Show that the distance PQ is 58 explaining your method clearly. 
(7) 

  
(Total for question = 10 marks) 
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Q4. 
  
The curve C has equation 

 

where k is a constant. 

(a)  Sketch C stating the equation of the horizontal asymptote. 
(3) 

The line l has equation y = –2x + 5 

(b)  Show that the x coordinate of any point of intersection of l with C is given by a solution of 
the equation 

2x2 – 4x + k2 = 0 
(2) 

(c)  Hence find the exact values of k for which l is a tangent to C. 
(3) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

(Total for question = 8 marks) 
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Q5. 
  

 

Figure 4 shows a sketch of a circle C with centre N(7, 4) 

The line l with equation y = x is a tangent to C at the point P. 

Find 

(a)  the equation of line PN in the form y = mx + c, where m and c are constants, 
(2) 

(b)  an equation for C. 
(4) 

The line with equation y = x + k, where k is a non-zero constant, is also a tangent to C. 

(c)  Find the value of k. 
(3) 

  
(Total for question = 9 marks) 
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Q6. 
  

 

Figure 3 

The circle C has centre A with coordinates (7, 5). 

The line l, with equation y = 2x + 1, is the tangent to C at the point P, as shown in Figure 3. 

(a)  Show that an equation of the line PA is 2y + x = 17 
(3) 

(b)  Find an equation for C. 
(4) 

The line with equation y = 2x + k,   k ≠ 1 is also a tangent to C. 

(c)  Find the value of the constant k. 
(3) 

  
(Total for question = 10 marks) 
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Q3. 
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Q5. 
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Q6. 
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