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INSTRUCTION: ANSWER QUESTION ONE ANY OTHER TWO 

QUESTION ONE (30 MARKS) 

a) Distinguish between finite set and infinite set                   (2 marks) 

b) Calculate the angle θ subtended by the two adjacent wooden spokes of a bullock cart wheel is 

shown in the figure. Express the angle in both radian and degree.                               (3 marks) 

 
 

c) Simplify each of the following trigonometric expressions  

(i) 
cot(−𝜃)

csc⁡(−𝜃)
                       (3 marks) 

(ii) 
2𝑠𝑖𝑛2𝜃+sin⁡(𝜃−3)

1−𝑐𝑜𝑠2𝜃−𝑠𝑖𝑛𝜃
.                      (3 marks)  

d) Find the range of  𝑓: 𝑅 → 𝑅  defined by 𝑓(𝑥) =
3𝑥⁡

𝑥2+1
                   (4 marks) 

e) Show that an empty set is unique                     (4 marks) 

f) Given 𝑓(𝑥) = √(𝑥 + 2) and 𝑔(𝑥) = √ln⁡(1 − 𝑥2) find  (𝑔𝑜𝑓)(𝑥)                 (3 marks) 

g) A campaign manager must assign 15 campaigners to three matatus: 6 in the first matatu, 5 in 

the second, and 4 in the third. In how many ways can this be done. (3mks) 

h) Given the set }5,3,1,2{A , }1,7,,{ txB  and the universal set },,,,9,8,7,6,5,4,3,2,1{ yxtsU  . 

Determine 

i. )( cBA                       (3 marks) 

ii. )( BA                       (2 marks) 
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QUESTION TWO (20 MARKS) 

a) In the year 2011, Fortune Magazine surveyed the presidents of the 500 largest corporations in 

the United States. Of these 500 people, 310 had degrees (of any sort) in business, 238 had 

undergraduate degrees in business, and 184 had postgraduate degrees in business.  

(i). How many presidents had both undergraduate and postgraduate degrees in  

         business?                          (4 marks) 

(ii). How many presidents had no undergraduate and no postgraduate degree in  

          business?                                    (3 marks) 

(iii). How many presidents had undergraduate degree in business and no postgraduate degree in 

         business?                                                            

(iv).  How many presidents had at most one degree                              (2 marks) 

b) Determine the number of ways in which 3 balls can be picked from a basket containing 5 green 

balls, 2 white balls and 4 yellow balls if 

i. All three have different colours                   (3 marks) 

ii. All three are of the same colour                   (3 marks) 

iii. Exactly one ball is white                    (4 marks) 

 

QUESTION THREE (20 MARKS) 

a) Distinguish between a surjective and bijective function                (2 marks) 

b) Given the functions 𝑓(𝑥) = 𝑥2 + 2𝑥 + 1 

i. Show that  𝑓(𝑥 + 2) − 𝑓(𝑥) = 4𝑥 + 8⁡                (4 marks) 

ii. Evaluate  ⁡(𝑓0𝑔)−1(3)                  (4 marks) 

c) Construct a truth table to show that 

)()( sttsts                      (5 marks) 

  

d) Use binomial theorem to expand and simplify 6)1( x  and use your results to solve 
6)1.1(  
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 QUESTION FOUR (20 MARKS)  

a) Prove that 5 is an irrational number                (4 marks) 

b) Simplify 
(1+𝑖)6

(1−𝑖√3)4
 ,Use De’Moivres theorem               (5 marks) 

c) Let A = {1, 2} and B = {1, 2, 3, 4} , C  = {5, 6} and D = {5, 6, 7, 8} . Verify whether A×C is a 

subset of B×D?       (5mks) 

d) The sequence 𝑎1, 𝑎2, 𝑎3……… is defined by 𝑎1 = 1,𝑎2 = 2 and𝑎𝑛 = 2𝑎𝑛−1 − 𝑎𝑛−2 for all 𝑛 ≥

3  prove that 𝑎𝑛 = 𝑛 for all 𝑛 ∈ 𝑁.                           (6 marks) 

 

QUESTION FIVE (20 MARKS)  

a) Show  that  

i)
𝑇𝑎𝑛𝜃+sec𝜃−1

𝑇𝑎𝑛𝜃−𝑠𝑒𝑐𝜃+1
=

1+𝑠𝑖𝑛𝜃

𝑐𝑜𝑠𝜃
                               (3 marks) 

ii)
𝑐𝑜𝑠𝜃

1−𝑡𝑎𝑛𝜃
+

𝑠𝑖𝑛𝜃

1−𝑐𝑜𝑡𝜃
= 𝑠𝑖𝑛𝜃 + 𝑐𝑜𝑠𝜃                           (3 marks) 

b) Prove by mathematical induction that; 

2

)1(
.......4321




nn
n                     (4 marks) 

c) Obtain the coefficient of 4x  in the binomial expansion  

12

3

2 )
1

(
x

x                    (5 marks) 

d) Express the given fraction in the form iyx ,where Ryx ,  

52

3



i
                                (5mks) 

 

 


