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Chapter 7 LINEAR PROGRAMMING 

 

LINEAR INEQUALITIES 

Equation vs. 
Inequality 

An equation defines a relationship where two expressions are equal to each other. 
 

An inequality defines a relationship where one expression is greater than or less than 
another. 

Examples of Inequality 

    Means that x is greater than y 

    Means that x is greater than or equal to y 

    Means that x is less than y 

    Means that x is less than or equal to y 

 

Solving inequality 

A linear inequality can be solved in a way similar to that used to solve 
equations. An equation solves to give a value of a variable but An inequality 
solves to give a value of a variable at the boundary of the inequality. A value 
could be one side of this variable but not the other. 

Rules for manipulating inequality 

10 > 8 
10+4 > 8+4 

14 > 12 Adding or subtracting a term to both sides of an inequality does not alter the 
inequality sign. 10 > 8 

10 – 25 > 8 – 25   
-15 > -17 

10  > 8  
10 x 4 > 8 x 4   

40 > 32 

Multiplying or dividing both sides of an inequality by a positive number does not 
alter the inequality sign. 

10  > 8  
10 x -4 > 8 x -4   

-40 < -32 

Multiplying or dividing both sides of an inequality by a negative number 
changes the inequality sign. 

Solving Double 
Inequalities 

Double inequalities are solved to give the range within which a variable lies. 
Each pair is solved sequentially. e.g. 2 – x > 2x + 4 > x 

2 – x > 2x + 4 2x + 4 > x 

2 – 4 > 2x + x 2x – x > - 4 

-2 > 3x x > - 4 

-2/3 > x  

The “x” lies in the range: -2/3 > x > -4 
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LINEAR PROGRAMMING 

Definition 

Linear programming is a mathematical method for determining a way to achievethe best 
outcome (such as maximum profit or lowest cost) subject to a number oflimiting factors 
(constraints). 
Typical examples would be to work out the maximum profit from making two sortsof 
goods when resources needed to make the goods are limited or the minimumcost for 
which two different projects are completed. 

Overall Approach: Steps 

Step 1:  Define variables (usually x,y) 
Let’s assume that number of units of product 1 is x and number of units of product 2 is y 

Step 2: 

Construct inequalities to represent the constraints (from data in question) 

                             

                          
                                  
                      
 

Redundant constraint: This is a constraint which plays no part in the optimal solution 
because it lies outside the feasibility region. 

Step 3: 

Plot the constraints on the graph 
The constraint is drawn as a straight line. Two points are needed to draw a straight line 
on a graph. The easiest approach to finding the points is to set x to zero and calculate a 
value for y and then set y to zero and calculate a value for x. 

Step 4:  

Identify the feasible region 
This is an area that represents the combination of x and y that are possible in the light of 
constraints. 
The direction of feasible region can be checked by putting a point value in inequality, 
whether it holds or not. We can use (0,0) coordinate except for a line crossing the origin.  
Bounded feasible region: If feasible region identified had boundaries on all sides 
(polygonal area), it is called bounded feasible region. It can be enclosed in a circle and 
will have both a maximum and a minimum value. 
Unbounded feasible region: This feasible region does not have boundaries on all sides, it 
cannot be enclosed in a circle and will have a minimum but not a maximum value. This 
happens when coefficients on the objective function are all positive. 

Step 5:  
Construct the objective function 
Maximizing profit or contribution P= 4x+3y or C=10x+15y  
Minimizing cost C=3x+5y 

Step 6: 

Identify the value of x and y at desired optimum level (two methods) 
Corner point theorem: The optimum solution lies at a corner of the feasible region. The 
approach involves calculating the value of x and y at each point and then substituting 
those values into the objective function to identify the optimum solution. 
Measuring slopes: This approach involves estimating the slope of each constraint and 
the objective function and ranking them in order. The slope of the objective function will 
lie between those of two of the constraints. The optimum solution lies at the intersection 
of these two lines and the values of x and y at this point can be found as above. 
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QUESTION BANK – CONSTRUCT INEQUALITY 
 

01 An employer recruits experienced (x) and fresh workmen (y) for his firm under the condition that he 
cannot employ more than 9 people, x and y can be related by the inequality: 

(a) x + y 9 (b) x + y 9, x 0, y 0 

(c) x + y 9, x 0, y 0 (d) None of these 

 

ANSWER 01 

(b)  
 

02 On the average, an experienced person does 5 units of work while a fresh recruit does 3 units of 
work daily and the employer has to maintain an output of at least 30 units of work per day. This 
situation can be expressed as: 

(a) 5x + 3y 30 (b) 5x + 3y > 30 

(c) 5x + 3y 30, x 0, y 0 (d) None of these 

 

ANSWER 02 

(c)  
 

03 The rules and regulations demand that the employer should employ not more than 5 experienced 
hands to 1 fresh one. This fact can be expressed as: 

(a) y x/5 (b) 5y x 

(c) x 5y (d) None of these 

 

ANSWER 03 

(   )       

(   )        

(a)  
 

04 The union however forbids him to employ less than 2 experienced person to each fresh person. 
This situation can be expressed as: 

(a) x y/2 (b) y x/2 

(c) y x/2 (d) x > 2y 

 

ANSWER 04 

(   )(   )(   )  

(b)  
 

05 If A is the number of batsmen and B is the number of bowlers, the inequality constraint that the 
number of batsmen must be no more than 50% of the total players is: 

(a) A B (b) A B 

(c) B A (d) A B 

 

ANSWER 05 

(b)  
Because Batsman can be 50% or less and bowlers can be 50% or more.  

 
 

 
 

QUESTION BANK – DIRECTION OF FEASIBLE REGION 
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06 The graph to express the inequality           is: 

` 

 

(b) 

 
(c) 

 

(d) None of these 

 

ANSWER 06 

    Equality - line 

    Inequality -  feasible region 

    
 

 
  
 

 
  

          
 

 
  

(a)  
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07 The graph to express the inequality 

(a) 

 

(b) 

 
(c) 

 

(d) None of these 

 

ANSWER 07 
                                At equality, if we take y=0 and then x=0 

                   At inequality, if we check by taking at (0,0) 

Feasible region is opposite the origin Prove 

(c)  
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08 The graph to express the inequality   (
 

 
)   is indicated by. 

(a) 

 

(b) 

 
(c) 

 

(d) 

 

 
 

ANSWER 08 
                             At equality, if we take y=0 and then x=0 

Proved that line is crossing through origin 

                     At inequality, if we check by taking at (6,1) 

Feasible region is towards x-axis Prove 

(d)  
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09 L1: 5x + 3y = 30, L2: x + y = 9, L3: y = x/3, L4: y = x/2  
The common region (shaded part) shown in the diagram refers to:

 
(a) 5x + 3y 30 

x + y 9 

y 1/5x 

y x/2 

(b) 5x + 3y 30 

x + y 9 

y x/3 

y x/2 

x 0, y 0 

(c) 5x + 3y 30  

x + y 9 

y x/3 

y x/2 

x 0, y 0 

(d) None of these 

 

ANSWER 09 
Check for inequalities of every line.  

(b)  
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10 

 
(a) x1 + x2 2  

2x1 + 2x2 8  

x1 0, x2 0 

(b) x1 + x2 2 

x2x1 + x2 4 

(c) x1 + x2 2  

2x1 + 2x2 8 

(d) x1 + x2 2 
2x1 + 2x2 > 8 

 

ANSWER 10 
Check for inequalities of every line.  

(a)  
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11 A firm manufactures two products. The products must be processed through one department. 
Product A requires 6 hours per unit, and product B requires 3 hours per unit. Total production time 
available for the coming week is 60 hours. There Is a restriction in planning the production 
schedule, as total hours used in producing the two products cannot exceed 60 hours. This situation 
can be expressed as: 

(a) 

 

(b) 

 

(c) 

 

(d) None of these 

 

ANSWER 11 

         Draw lines by equalities 

     Check region by inequalities 

      

      

(b)  
 
  



Chapter 7  Summary Notes+ 

Page 10 of 15 (kashifadeel.com) 
 

12 The common region satisfied by the inequalities L1: 3x + y 6, L2: x + y 4, L3: x + 3y 6 and L4: x 

+ y 6 is indicated by: 

(a) 

 

(b) 

   

    
 

(c) 

 

(d) None of these 

 

ANSWER 12 

                

               

                

               

          Region 

           

           

          

(a)  
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13 The set of inequalities L1: x1 + x2 12, L2: 5x1 + 2x2 50, L3: x1 + 3x2 30, x1 0and x2 0 is 
represented by: 

(a) 

 

(b) 

 
(c) 

 

(d) None of these 

 

ANSWER 13 

(b) All < therefore region towards origin 

  
 

  



Chapter 7  Summary Notes+ 

Page 12 of 15 (kashifadeel.com) 
 

14 The common region satisfying the set of inequalities x 0, y 0, L1: x + y 5,L2: x + 2y 8 and L3: 

4x + 3y 12 is indicated by: 

(a) 

 

(b) 

 
(c) 

 

(d) None of these 

 

ANSWER 14 

      (   )  

       (   )  

         (   )  

(a)  
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QUESTION BANK – CONSTRAINTS AND OBJECTIVE FUNCTION  
 

15 A manufacturer produce two products P and Q which must pass through the same processes in 
departments A and B having weekly production capacities of 240 hours and 100 hours 
respectively. Product P needs 4 hours in department Aand 2 hours in department B. Product Q 
requires 3 hours and 1 hour respectively,in department A and B. Profit yields for product P is 
Rs.700 and for Q is Rs.500The manufacturer wants to maximize the profit with the given set of 
inequalities. The objective function and all the constraints are: 

(a) Z = 700x + 500y  

2x + 3y 240  

2x + y 100  

x, y 0 

(b)  Z = 700x + 500y 

4x + 3y 240 

2x + y 100 

x, y 0 

(c) Z = 700x + 500y  

4x + 3y 240 

2x + y 100 

(d) None of these 

 

ANSWER 15 

(b) Construct objective function 
Construct constraints 

 
 

16 A dietician wishes to mix together two kinds of food so that the vitamin content of the mixture is at 
least 9 units of vitamin A, 7 units of vitamin B, 10 units of vitamin C and 12 units of vitamin D. The 
vitamin content per Kg. of each food is shown below: 
                                     A     B     C    D 
Food I:                         2      1      1    2 
Food II:                        1      1      2    3 
Assuming x units of food I is to be mixed with y units of food II the situation can be expressed as: 

(a) 2x + y 9  

x + y 7 

 x + 2y 10  

2x + 3y 12  
x > 0, y > 0 

(b) 2x + y 30 

x + y 7 

x + 2y 10 

x + 3y 12 

(c) 2x + y 9 (d) None of these 

x + y 7 

x + y 10 

x + 3y 12 

(d) None of these 

 

ANSWER 16 
       Construct constraints 
        
         
          
         
(d)  
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17 

 
L1: 2x + y = 9, L2: x + y = 7, L3: x + 2y = 10, L4: x + 3y = 12 
The common region (shaded part) indicated on the diagram is expressed by the set of inequalities. 

(a) 2x + y 9 

x + y 7 

x + 2y 10 

x + 3y 12 

(b) 2x + y 9 

x + y 7 

x + 2y 10 

x + 3y 12 

(c) 2x + y 9  

x + y 7 

x + 2y 10 

x + 3y 12 

x 0, y 0 

(d) None of these 

 

ANSWER 17 
Check inequalities using (0,0)  

(d)  
 

18 A firm makes two types of products: Type A and Type B. The profit on product A is Rs.20 each 
and that on product B is Rs.30 each. Both types are processed on three machines M1, M2 and 
M3. The time required in hours by each product and total time available in hours per week on each 
machine are as follow: 
Machine     Product A           Product B                Available Time 
   M1                      3                          3                                   36 
   M2                      5                          2                                    50 
   M3                      2                          6                                    60 
The constraints can be formulated taking x1 = number of units A and x2 = numberof unit of B as: 

(a)  x1 + x2 12 

5x1 + 2x2 50 

2x1 + 6x2 60 

(b) 3x1 + 3x2 36 

5x1 + 2x2 50 

2x1 + 6x2 60 

x1 0, x2 0 

(c) 3x1 + 3x2 36  

5x1 + 2x2 50 

2x1 + 6x2 60 

x1 0, x2 0 

(d) None of these 

 

ANSWER 18 

(c)  
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19 A manufacturer produces two products X1 and X2. Resources available for the production of these 
two items are restricted to 200 support staff hours, 320 machine hours and 280 labour hours. X1 

requires for its production 1 support staff hour, 1 machine hour and 2 labor hours. X2 requires 1 
support staff hour, 2machine hours and 0.8 labor hours. X1 yields Rs.300 profit per unit and X2 

yieldsRs.200 profit per unit. The manufacturer wants to determine the profit maximizing weekly 
output of each product while operating within the set of resource limitations. Situation of the above 
data in the form of equations and inequalities is: 

(a) Z = 300x + 200y  

x + y 200  

x + 2y 320  

2x + 0.8y 280  

x 0, y 0  
 

(b) Z = 300x + 200y 

x + y 200 

3x + 2y 320 

2x + 0.8y 280 

x 0, y 0 

(c) Z = 300x + 200y  

x + y 200 

x + 2y 320 

2x + 0.8y 280 

(d)  None of these 

 

ANSWER 19 

(a)  
 

20 A factory is planning to buy some machine to produce boxes and has a choice of B-1 or B-9 
machines. Rs.9.6 million has been budgeted for the purchase of machines. B-1 machines costing 
Rs.0.3 million each require 25 hours of maintenance and produce 1,500 units a week. B-9 
machines costing Rs.0.6million each require 10 hour of maintenance and produce 2,000 units a 
week. Each machine needs 50 square meters of floor area. Floor area of 1,000 square meters and 
maintenance time of 400 hours are available each week. Since all production can be sold, the 
factory management wishes to maximize output. Situation of above data in the form of objective 
function and constraints is: 

(a) Z = 1500x + 2000y  

0.3x + 0.6y 9.6  

25x + 10y 400  

50x + 50y 1000  

x 0, y 0  
 

(b) (b) Z = 1500x + 2000y 

0.3x + 0.6y 9.6 

25x + 10y 400 

50x + 50y 1000 

x 0, y 0 

(c) Z = 1500x + 2000y 

0.3x + 0.6y 9.6 

25x + 10y 400 

50x + 50y 1000 

x 0, y 0 

(d) Z = 1500x + 2000y 

0.3x + 0.6y 9.6 

25x + 10y 400 

50x + 50y 1000 

x 0, y 0 
 

ANSWER 20 

(c)  
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