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INSTRUCTIONS  

Answer any 5 questions, each questions carries a total of 20 marks 

 Total possible mark is 100. 

 

Start each question on a new page in your answer booklet.  

The marks allocated to each question are shown at the end of the question.  

Some questions require graph papers, request from the invigilators. 
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1. Applications of difference equation, salary increase model [20] 

a) What is a differential equation and give example [3] 

b) Define differentiation and give example of business application [3] 

c) Define integration and give example of business application [3] 

d) The difference equation Yt+1 = 1.2Yt  models a salary scale in which income 

increases by 20% pa.  

If income in Year 1 (i.e. t = 1)  is £9 000 

find income in Years 2, 3, 4 and 5, sketch and comment on the graph [5] 

e) Solve Yt+1 - 1.2Yt = 0, given Y1 = 9 000   

The trial solution is an equation of the form: Yt = A x at 

So, if Yt = A x at    

then Yt+1 = A x at+1 

Find the genera and particular solution [6] 

2. Linear Programming  [20] 

A store wants to liquidate 100 of its shirts and 50pairs of pants from last season. They have 
decided to put together two offers, A and B. Offer A is a package of one shirt and a pair of pants 
which will sell for $15. Offer B is a package of three shirts and a pair of pants, which will sell for 
$25. The store does not want to sell less than 10 packages of Offer A and less than 5 of Offer B. 
How many packages of each do they have to sell to maximize the money generated from the 
promotion? 

3. Integration and Applications [20] 

 

4. Difference equations and applications [20] 

Given the Cobb-Douglas production functions 
3.05.0

60 KLQ    
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4.06.0
60 KLQ   

3.05.0
60 KLQ   

i. Calculate the level of output when L=10 K=15 [5] 

ii.  Calculate the level of output when both inputs double, L=20, K=30 

[5] 

iii. Comment on the returns to scale [5] 

iv. Find the second derivative of the last function with respect to K and 

L and comment using the law of diminishing returns. [5] 

 

5. Differentiation and Applications [20]

 

 

6. Linear algebra – Matrices and applications [20] 

 

(b)
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7. Miscellaneous concepts [20] 

 

 

 

END OF PAPER 

Appendix A : Mathematics for Business Formula Sheet 

Difference equations 

The trial solution is an equation of the form: Yt = A x
 
a

t
 

So, if Yt = A x
 
a

t  
  

then Yt+1 = A x
 
a

t+1
 

Yt = CF + PI = Yt,c + Yt,p  

Yt,p = k ×(b)
t 
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