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INSTRUCTIONS:  Answer question one and any other two questions 

QUESTION ONE – (30 MARKS) 

(a) Solve the following using matrix algebra.     (4 Marks) 
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(b) A survey was conducted on the newspapers leadership of three dallies; Daily N (D), 

Standard (S) and Kenyan times (K) and following data obtained.  The number who read 

D, S, K were found to be 55, 45 and 39 respectively; 

Number that read D & K = 19 

Number that read S & D =15 

Number that read S & K =14 

Those that read all the three were four people only. 

Required 

(i) Draw a Venn diagram.      (3 Marks) 

(ii) Determine the number who read daily nation only.   (3 Marks) 

(iii) Total number interviewed if 5 people read none of the papers. (3 Marks) 
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(c) The total revenue obtained from selling  items in a particular day is given as a function 𝑥

of x.  Suppose the marginal revenue is .   𝑦 = 20 ― 4𝑥

(i) Determine the total revenue R.     (3 Marks) 

(ii) Find the number of items sold that will maximize the total revenue and hence the. 

         (3 Marks) 

(d) Solve the following system of equations for      (3 Marks) 𝑥, 𝑦 𝑎𝑛𝑑 𝑧.
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(e) A manufacturer produces two products A and B.  A has a contribution of Kshs.3 per unit 

and B has a contribution of Ksh.4 per unit.  The manufacturer wishes to establish a 

weekly production plan that maximizes contribution.  Production data are as follows: 

    Machines hrs Labour hrs Materials (kg) 

A    4  4  1 

B    2  6  1 

Total available per week 100  180  40 

Sales of A are limited to a week maximum of 20 units and to honour the agreement with 

an established customer at least 10 units of B must be sold per week.  Formulate the LP 

and solve using graphical method.      (8 Marks) 

 

QUESTION TWO – (20 MARKS) 

(a) Determine the Maxima and the Minima point of the following functions 

(i)        (3 Marks) 482  xxy

(ii)         (3 Marks) 2

2
37 xxy 

(iii)        (4 Marks) 46
23
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(b) A management performance factor is expressed as where x is the age of the 108)(
x

exp




manager.  What is the value of this factor for a manager whose age is: 
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(i) 55 years     

(ii) 30 years        (3 Marks) 

(c) Use the quadratic formula method to solve the equation giving roots of 04115 2  xx

2 decimal places.  NB take e = 2.1777.     (7 Marks) 

 

QUESTION THREE – (20 MARKS) 

(a) A firm produces three types of pans, round bottom, square bottom and triangular bottom.  

These three products use three available inputs, raw materials, man hour and machine 

hour as in the table below: 

Per Unit Utilization  Inputs  
Round bottom Square bottom  Triangular bottom 

Availability  

Raw material 6 5 3 110 

Man hour 8 4 5 130 

Machine hours 7 6 3 125 

It is required to establish how many pans of each type should be produced to use all the 

available resources. 

(i) Model the above problem as a system of simultaneous linear equations.  

         (3 Marks) 

(ii) Solve the model above to find the number of each product to produce in order to 

utilize completely all the available resources.   (5 Marks) 

(b) The research department in a company that manufactures clock watches established the 

following price-demand and cost functions. 

 100020)(10200)( 2  xxxCxxp

Where x is in thousands of units and P(x) and C(x) are in thousands of shillings.   

Required 

(i) Find the output that will produce maximum revenue hence the maximum value of 

revenue.        (5 Marks) 

(ii) Find the output that will produce the maximum profit hence the maximum value 

of profit.        (4 Marks) 
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(iii) Determine the break-even point.     (3 Marks) 

 

QUESTION FOUR – (20 MARKS) 

(a) Find the sum of the first ten terms of the geometric sequence: 

        (4 Marks) ......05.1,05.1,1 2

(b) The sum of the first six terms of an AP is 51 and the sum of the first 11 terms is 187.  

Find: 

(i) The first term and the common difference.    (5 Marks) 

(ii) The 20th term.        (2 Marks) 

(iii) The sum of the first 15 terms.      (3 Marks) 

(c) The finance department of ABC Company Limited have modeled the cost of running the 

company per month as partly constant and partly varying with the number of employees.  

The model is given as  where  and  are constants and  is the 𝐶(𝑒) =  𝐾 +  𝑀𝑒 𝐾 𝑀 𝑒

number of employees.  When there are 40 employees to cost is Kshs.400,000 while when 

there were 30 employees the cost was Kshs.350,000. Determine: 

(i) The value of  and .      (4 Marks) 𝐾 𝑀

(ii) The cost of running the company with 50 employees.  (2 Marks) 


