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SECTION ONE - COMPULSORY 

 

QUESTION ONE (30 MARKS) 

 

(a) In how many ways can ten persons arrange to sit at a round table? (2 marks) 

 

(b) A committee of nine persons is to be selected from thirteen men and eight women. In how 

many ways can this be done if the committee is to have at least six women? (4 marks) 

 

(c) Show that (𝑝˅𝑞)˄[ ¬𝑝 ˄ ¬𝑞 ]  is a contradiction (3 marks) 

 

(d) Show that 0.535353… is a rational number (3 marks) 

 

(e) Show that the function 𝑓: ℝ ⟶ ℝ  defined by f(x) = x
2
 + 3 is not injective (5 marks) 

 

(f) Use the principle of mathematical induction to prove that 

 12 +  22 +  … . +𝑛2 =  
1

6
𝑛(𝑛 + 1)(2𝑛 + 1)  (5 marks) 

(g) Construct the complete truth table for (p˄q) ↔ r (4 marks) 

(h) Find the principle value of ln(3+7i) (4 marks) 

 

SECTION TWO – ANSWER ANY TWO QUESTIONS 
 

QUESTION TWO 

 

(a) Given that cos 𝜃 =  
3

5
 𝑎𝑛𝑑 sin 𝛼 =  

24

25
   where 𝛼 and 𝜃 are acute angles, find the value of 

sin(𝜃 + 𝛼)  without finding the values of 𝛼 and 𝜃  (5 marks) 

(b) Solve the equation Cos(2x) – 9 Sin(x) + 5 = 0 for 0 ≤ x ≤ 360° (6 marks) 

(c) Express 3Cos 𝜃 - 7Sin 𝜃  into the form R Cos(𝜃 + 𝛼) where R and 𝛼 are constants hence 

solve the equation 3Cos 𝜃 - 7Sin 𝜃  =2 for 0 for 0 ≤ 𝜃≤ 360° (9 marks) 

 
QUESTION THREE 

(a) Prove that (n+2)! + (n+1)! + n! = (n+2)
2
n! (4 marks)  

(b) Find the values of n that satisfy the equation 14 𝑃3
𝑛  =  𝑃4

(𝑛+2)
  (7 marks) 

(c) Prove that 𝐶𝑟 =  𝐶(𝑛−𝑟)
𝑛𝑛  where 𝑟, 𝑛 ∈ ℕ and 𝑟 ≤ 𝑛    (3 marks)  
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(d) How many even numbers greater than 2000 can be formed with the digits 1,2,4 and 8 if the 

digits are not to be repeated in a given number (6 marks)  

 

QUESTION FOUR 

(a) State the two De-Morgan’s Laws hence prove that (p˅q)˅( ¬p)˄( ¬q) is a tautology  

 (4 marks)  

(b) Use the principle of mathematical induction to prove that 23
n
-1 is divisible by  11 ∀𝑛𝜖ℕ   

 (6 marks) 

(c) Define a function 𝑓: ℝ → ℝ  by 𝑓 𝑥 =  5𝑥 + 9  show that f(x) is bijective hence find its 

inverse  (7 marks) 

(d) State the inverse and the converse of the statement “if there is fire then oxygen is present”

 (3 marks) 

QUESTION FIVE 

(a) Given that S(0) =1, show that S(b) = b + 1 ∀ 𝑛𝜖ℕ  where S(x) denote the successor of x 

∀ 𝑛𝜖ℕ   (3 marks)  

(b) Let 𝑎, 𝑏𝜖ℤ  and 𝑛 ∈ ℕ  prove that if 𝑎 ≡ 𝑏 𝑚𝑜𝑑𝑛 then 𝑎2 ≡ 𝑏2 𝑚𝑜𝑑𝑛   (5 marks)  

(c) A survey in a town showed that 12,000 people were smokers and 5,000 drunk alcohol. 

There were 3,000 people who smoke and drunk alcohol. Determine: 

i) The number of persons who drink alcohol but do not smoke 

ii) The number of persons who smoke but do not drink alcohol 

iii) Number of persons who either smoke or drink alcohol (3 marks)  

(d) Find all the cub-roots of the complex number Z = 5 + 4i (9 marks) 


