
Q2. 

 

 

 
 

3     f(x) = 2x3 – 8x2 + 7x – 3. 

 

Given that x = 3 is a solution of the equation f(x) = 0, solve f(x) = 0 completely. 

(5) 

 

 

4  Given that 2 – 4i is a root of the equation 

 

z2 + pz + q = 0, 

 

where p and q are real constants, 

 



(a)  write down the other root of the equation, 

(1) 

(b)  find the value of p and the value of q. 

(3) 

 

5.  The roots of the equation 

z3 − 8z2 + 22z − 20 = 0 

are 
1

z , 
2

z  and 
3

z  . 

 

Given that 
1

z  = 3 + i, find 
2

z  and 
3

z . 

(4) 

 

6 (a) Show that 
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(b) Hence calculate the value of 
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(Total 9 marks) 

 

  

7. (a) Prove by induction that 
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 Using the standard results for ,and
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(b) show that 
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 where a and b are integers to be found. 
(5) 

  

(c) Hence show that 
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(3) 
(Total 14 marks) 

 

8  Prove by induction that, for n ℤ+, 

 

f(n) = 22n – 1 + 32n – 1 

 

is divisible by 5. 

(6) 
9. A sequence can be described by the recurrence formula 

  

1n
u  = 2

n
u  + 1,         n  1,   

1
u  = 1. 

 

(a) Find 
2

u  and 
3

u . 

(2) 

(b)  Prove by induction that 
n

u  =  2n − 1. 

(5) 

10 Prove by induction, that for n  ℤ+, 

 

(a) 
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(6) 

(b)  f(n) = 72n − 1 + 5 is divisible by 12. 

(6) 
11 A sequence of numbers u1, u2, u3, u4, . . ., is defined by 

 

un + 1 = 4un + 2,    u1 = 2. 

 

Prove by induction that, for n  ℤ+, 

un = 
3

2
(4n – 1).                           (5) 

12             f(n) = 2n + 6n. 

 

(a)  Show that f(k +1) = 6f(k) − 4(2k ).   (3) 

(b)  Hence, or otherwise, prove by induction that, for n  ℤ+,  f(n) is divisible by 8. 

(4) 

13 A sequence of numbers is defined by 

 

             
1

u  = 2, 

 

1n
u  = 5

n
u  – 4,      n  1. 

 



Prove by induction that, for n  ℤ, 
n

u  = 5n – 1 + 1.   (4) 

 

 

14. Prove by induction that, for n  ℤ+ , 

 

(a) f(n) = 5n + 8n + 3 is divisible by 4, 

(7) 

(b)  
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15.  Prove by induction that, for n  ℤ+, 
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