
Linear Programming Questions 
 

1. A garage owner is to restock with new cars of three different types; hatchbacks, sports cars and 
estate cars. 
She decides that: 
 the number of hatchbacks must be greater than the combined total number of sports cars 

and estates; 
the number of sports cars must not exceed 15% of the total number of cars;  
there must be at least as many sports cars as estates; 
the number of estates must be less than 60% of the number of hatchbacks. 

 
Each hatchback costs £8 000, each sports car costs £12 000, and each estate costs £14 000. 
The garage owner buys x hatchbacks, y sports cars and z estates. 
She wishes to minimise her total cost, £C. 
 
(a) Formulate the above situation as a linear programming problem, simplifying your 

inequalities so that all the coefficients are integers.        
        
(b) The garage owner buys 6 sports cars. By using a graphical method, find her minimum total 

cost in this case.             
  

 

 



2. A company produces two types of gift box, standard and luxury. 

 Each day, the company produces x standard and y luxury gift boxes. 

Each day, the company must produce at least 20 of each type and at least 70 in total. 

The boxes are produced using three different machines. 

Machine A must be used for at least 100 minutes each day. 

Machine B is available for a maximum of 5 hours each day. 

Machine C is available for a maximum of 8 hours each day. 

The time taken to produce a standard box is: 2 minutes on machine A; 3 minutes on machine B; 

and 4 minutes on machine C. 

A luxury box requires: 1 minute on machine A; 2 minutes on machine B; and 4 minutes on 

machine C. 

 The company wishes to produce the maximum number of boxes each day. 

(a) Formulate the company’s situation as a linear programming problem.     

 

(b) On the diagram below, draw a suitable diagram to enable the problem to be solved 

graphically, indicating the feasible region. 
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(c) (i)  Find the maximum number of boxes the company can produce each day.  

   

(ii) Find the number of different combinations of standard and luxury boxes that would enable the 

company to produce this maximum total.      

 



3. A football team is performing badly. The manager of the team can buy some new players to try and gain 

some extra points. 

 A very simple model of the manager’s situation is as follows: 

 He can buy new attackers for £3 million each and new defenders for £1 million each. Each attacker will 

help the club to get two more points and each defender will help the club to get one more point. The 

manager has £12 million to spend. The team must gain at least 5 more points. The manager must buy at 

least one defender and at least one attacker. He must spend at least £6 million. 

 

 The manager buys x attackers and y defenders. 

 

(a) Express the manager’s situation in terms of inequalities suitable for investigating the problem by 

linear programming.  

         

(b) On the graph below, draw a suitable diagram to enable the problem to be investigated graphically, 

indicating the feasible region. 
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(c) Use your diagram to find: 

(i) the maximum number of points the team can gain 

       

(ii) the number of attackers and defenders which will allow the team to gain the maximum 

number of points if the manager spends exactly £11 million.   



4. A hotel manageress is to order some sunbeds. There are two types available: wooden and plastic. 

 She must order at least 30 wooden sunbeds and at least 60 plastic sunbeds. 

 She can order at most 200 sunbeds. 

 Each wooden sunbed costs £40 and occupies an area of 2 square metres. 

 Each plastic sunbed costs £12 and occupies an area of 3 square metres. 

 She has £3600 to spend and the sunbeds must occupy an area of at least 300 square metres. 

 She must order at least 50% more plastic sunbeds than wooden sunbeds. 

 The manageress orders x wooden sunbeds and y plastic sunbeds. 

 

(a) State, giving a reason in each case, why the manageress’s situation can be modelled by 

the following inequalities: 

 x  30, y  60, x + y  200, 2x + 3y  300, 10x + 3y  900 and 2y  3x.  

   

(b) On the figure below, draw a suitable diagram to illustrate the situation graphically, indicating 

the feasible region 
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(c) State which inequality does not affect the feasible region.  

      

(d) The hotel is awarded points on the number of sunbeds available for guests. Each wooden sunbed 

gains four points and each plastic sunbed gains five points. 

 

 By using an objective line, or otherwise, find the maximum number of points the hotel can 

be awarded and the number of each type of sunbed that corresponds to this maximum     



Solutions 
 

1. (a) x > y + z,   17 y  3x + 3z,   y  z,   5z < 3x,   (C =)  8x + 12y + 14z 

 
(b) Minimum Total Cost = £ 344 000 
 
 

 

2. (a) x  20, y  20,  x + y  70,  2x + y  100,  3x + 2y  300,  (N =)x + y  

 

 (c) (i) 120 
 

(ii) 41 
 

 

 

3. 

(a)   x  1, y  1,  6  3x + y  12,  2x + y  5 

 

(c)   (i)    11 

 

       (ii)    1, 8x y= =  

 

 

 

4.   (c) y  60 

 

     (d) 30, 170, 970x y P= = =  

  
 


