MATHEMATICS
PHYSICS
Board – CBSE

Class – 12

Topic – Linear Programming

(i) LPP and its Mathematical Formulation
LEVEL I
1. A dietician wishes to mix two types of foods in such a way that vitamin contents of the
mixture contain atleast 8 units of vitamin A and 10 units of vitamin C. Food ‘I’ contains 2
units/kg of vitamin A and 1 unit/kg of vitamin C. Food ‘II’ contains 1 unit/kg of vitamin A
and 2 units/kg of vitamin C. It costs Rs 50 per kg to purchase Food ‘I’ and Rs 70 per kg to
purchase Food ‘II’. Formulate this problem as a linear programming problem.
(ii) Graphical method of solving LPP (bounded and unbounded solutions)
LEVEL I
Solve the following Linear Programming Problems graphically:
2. Minimize Z = – 3x + 4y subject to x + 2y ≤ 8, 3x + 2y ≤ 12, x ≥ 0, y ≥ 0.
3. Maximize Z = 5x + 3ysubject to 3x + 5y ≤ 15, 5x + 2y ≤ 10, x ≥ 0, y ≥ 0.
4. Minimize Z = 3x + 5y such that x + 3y ≥ 3, x + y ≥ 2, x, y ≥ 0.
(iii) Diet Problem
LEVEL II
5. A diet for a sick person must contain at least 4000 units of vitamins, 50 units of minerals
and 1,400 calories. Two foods X and Y are available at a cost of Rs. 4 and Rs. 3 per unit
respectively. One unit of the food X contains 200 units of vitamins, 1 unit of mineral and 40
calories, whereas one unit of food Y contains 100 units of vitamins, 2 units of minerals and
40 calories. Find what combination of X and Y should be used to have least cost? Also find
the least cost.
6. Every gram of wheat provides 0.1 g of proteins and 0.25 g of carbohydrates. The
corresponding values for rice are 0.05 g and 0.5 g respectively. Wheat costs Rs. 10 per kg and
rice Rs. 20 per kg. The minimum daily requirements of protein and carbohydrates for an
average child are 50 gm and 200 gm respectively. In what quantities, should wheat and
rice be mixed in the daily diet to provide the minimum daily requirements of protein and
carbohydrates at minimum cost?
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(iv) Manufacturing Problem
LEVEL II
7. A company manufactures two articles A and B. There are two departments through which
these articles are processed: (i) assembly and (ii) finishing departments. The maximum
capacity of the assembly department is 60 hours a week and that of the finishing
department is 48 hours a week. The production of each article A requires 4 hours in
assembly and 2 hours in finishing and that of each unit of B requires 2 hours in assembly and
4 hours in finishing. If the profit is Rs. 6 for each unit of A and Rs. 8 for each unit of B, find
the number of units of A and B to be produced per week in order to have maximum profit.
8. A company sells two different produces A and B. The two products are produced in a
common production process which has a total capacity of 500 man hours. It takes 5 hours to
produce a unit of A and 3 hours to produce a unit of B. The demand in the market shows
that the maximum number of units of A that can be sold is 70 and that for B is 125. Profit on
each unit of A is Rs. 20 and that on B is Rs. 15. How many units of A and B should be produced
to maximize the profit? Solve it graphically
LEVEL III
9. A manufacture makes two types of cups, A and B. Three machines are required to
manufacture the cups and the time in minutes required by each is as given below:
Types of cup

machines
I

II

III

A

12

18

6

B

6

0

9

Each machine is available for a maximum period of 6 hours per day. If the profit on each cup
A is 75 paise, and on B it is 50 paise, show that the 15 cups of type A and 30 cups of
type B should be manufactured per day to get the maximum profit.
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(v) Allocation Problem
LEVEL II
10. Ramesh wants to invest at most Rs. 70,000 in Bonds A and B. According to the rules, he
has to invest at least Rs. 10,000 in Bond A and at least Rs. 30,000 in Bond B. If the rate of
interest on bond A is 8 % per annum and the rate of interest on bond B is 10 % per annum,
how much money should he invest to earn maximum yearly income? Find also his maximum
yearly income.
11. An oil company requires 12,000, 20,000 and 15,000 barrels of high grade, medium grade
and low grade oil respectively. Refinery A produces 100, 300 and 200 barrels per day of high,
medium and low grade oil respectively whereas the Refinery B produces 200, 400 and 100
barrels per day respectively. If A costs Rs. 400 per day and B costs Rs. 300 per day to
operate, how many days should each be run to minimize the cost of requirement?
LEVEL III
12. An aeroplanes can carry a maximum of 250 passengers. A profit of Rs 500 is made on each
executive class ticket and a profit of Rs 350 is made on each economy class ticket. The airline
reserves at least 25 seats for executive class. However, at least 3 times as many passengers
prefer to travel by economy class than by the executive class. Determine how many tickets
of each type must be sold in order to maximize the profit for the airline. What is the
maximum profit?
(vi) Transportation Problem
LEVEL III
13. A medicine company has factories at two places A and B . From these places, supply is to be
made to each of its three agencies P, Q and R. The monthly requirement of these agencies
are respectively 40, 40 and 50 packets of the medicines, While the production capacity of
the factories at A and B are 60 and 70 packets are respectively. The transportation cost
per packet from these factories to the agencies are given:

Head Office: 106-107-108 Lake Homes Shopping Complex, Chandivali IRB Road, Mumbai 400076 T.: 022 4120 3067│E.: info@speedlabs.in

MATHEMATICS
PHYSICS
Transportation cost per packet (in Rs.)
From

A

B

P

5

4

Q

4

2

R

3

5

To

How many packets from each factory be transported to each agency so that the cost of
transportation is minimum? Also find the minimum cost.
14. Solve the following linear programming problem graphically: Maximize z = x – 7y +190
subject to the constraints x + y ≤ 8, x ≤ 5, y ≤ 5, x + y ≥ 4, x ≥ 0, y ≥ 0 .
15. Solve the following linear programming problem graphically: Maximize z = 3x + 5y subject to
the constraints x + y ≥ 2, x + 3y ≥ 3, x ≥ 0, y ≥ 0
16. Kellogg is a new cereal formed of a mixture of bran and rice that contains at least 88 grams
of protein and at least 36 milligrams of iron. Knowing that bran contains, 80 grams of
protein and 40 milligrams of iron per kilogram, and that rice contains 100 grams’ protein
and 30 milligrams of iron per kilogram, find the minimum cost of producing this new cereal
if bran costs Rs. 5 per kilogram and rice costs Rs. 4 per kilogram.
17. A shopkeeper deals only in two items — tables and chairs. He has Rs. 6,000 to invest and a
space to store at most 20 pieces. A table costs him Rs. 400 and a chair Rs. 250. He can sell a
table at a profit of Rs. 25 and a chair at a profit of Rs. 40. Assume that he can sell all items that
he buys. Using linear programming formulate the problem for maximum profit and solve it
graphically.
18. A small firm manufactures items A and B. The total number of items A and B it can
manufacture a day is at most 24. Item A takes one hour to make while item B takes only half
an hour. The maximum time available per day is 16 hours. If the profit on one unit of item
A be Rs. 300 and one unit of item B be Rs. 160, how many of each type of item be produced
to maximize the profit? Solve the problem graphically.
19. A chemist requires 10, 12 and 12 units of chemicals A, B and C respectively for his analysis.
A liquid product contains 5, 2, and 1 unit of A, B and C respectively and it costs Rs. 3 per jar.
A dry product contains 1, 2, and 4 units of A, B and C per carton and costs Rs. 2 per carton.
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How many of each should he purchase in order to minimize the cost and meet the
requirement?
20. A person wants to invest at most Rs. 18,000 in Bonds A and B. According to the rules, he has
to invest at least Rs. 4,000 in Bond A and at least Rs. 5,000 in Bond B. If the rate of interest on
bond A is 9 % per annum and the rate of interest on bond B is 11 % per annum, how much
money should he invest to earn maximum yearly income?
21. Two tailors A and B earn Rs. 150 and Rs. 200 per day respectively. A can stitch 6 shirts and 4
pants while B can stitch 10 shirts and 4 pants per day. How many days shall each work if it is
desired to stitch at least 60 shirts and 32 pants at a minimum labour cost.
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