
Q1. 
  
The circle C has equation 

 

(a)  Find the centre and the radius of C. 
(5) 

The point P(−1, 1) and the point Q(7, −5) both lie on C. 

(b)  Show that PQ is a diameter of C.  
(2) 

The point R lies on the positive y-axis and the angle PRQ = 90°. 

(c)  Find the coordinates of R. 
(4) 

(Total 11 marks) 
 
 
Q2. 
  
The circle C has equation 

x2 + y2 − 20x − 24y + 195 = 0 

The centre of C is at the point M. 

(a)  Find 
(i)  the coordinates of the point M, 
(ii)  the radius of the circle C. 

(5) 
N is the point with coordinates (25, 32). 

(b)  Find the length of the line MN. 
(2) 

The tangent to C at a point P on the circle passes through point N. 

(c)  Find the length of the line NP. 
(2) 

(Total 9 marks) 
 
 
Q3. 
  

 

 
(a)  Use the factor theorem to show that (x + 2) is a factor of f(x). 

(2) 
(b)  Factorise f(x) completely. 

(4) 
(Total 6 marks) 



Q4. 
f(x) = −6x3 − 7x2 + 40x + 21 

(a)   Use the factor theorem to show that (x + 3) is a factor of f(x) 
(2) 

(b)   Factorise f(x) completely. 
(4) 

(c)   Hence solve the equation 

6(23y) + 7(22y) = 40(2y) + 21 
giving your answer to 2 decimal places. 

(3) 
(Total for question = 9 marks) 

Q5. 

(a) Given that , write down the value of b. 
(1) 

In the binomial expansion of (1 + x)40, the coefficients of x4 and x5 are p and q respectively.  

(b) Find the value of . 
(3) 

(Total 4 marks) 
Q6. 
(a)  Find the first 4 terms, in ascending powers of x, of the binomial expansion of 

 
where k is a non-zero constant. Give each term in its simplest form. 

(4) 
Given that the coefficient of x3 in this expansion is 1890 

(b)  find the value of k. 
(3) 

(Total for question = 7 marks) 
Q7. 

(a)  Find the first 4 terms, in ascending powers of x, in the binomial expansion of 

(1 + kx)10 

where k is a positive constant. Give each term in its simplest form. 
(3) 

Given that, in this expansion, the coefficients of x and x3 are equal, 

(b)  find the exact value of k, 
(3) 

(c)  find the coefficient of x2 
(1) 

(Total for question = 7 marks) 
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