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A small mine works two coal seams and produces three grades of coal. The upper seam
costs Rs 10 lakhs per hour, yielding 1 ton of anthracite, 5 tons of best-quality coal, and 2
tons of ordinary coal per hour. The lower seam costs Rs 15 lakhs per hour, yielding 4 tons of
anthracite, 6 tons of best-quality coal, and 1 ton of ordinary coal per hour. Given an order
requiring a minimum of 8 tons of anthracite, 30 tons of best-quality coal, and 8 tons of
ordinary coal, formulate a linear programming problem (LPP) and solve it graphically to
find how many hours each seam should be worked to fulfill this order at the lowest cost?
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Solve the following linear programming problem using an appropriate method.

max 3x; + Sx.+ 4xgcsubto 2, + 3.+ 4wy =8, 31, F 2. b a = G x L xa g = 0 [5] co1 2

Q3

A company manufactures two products using two types of raw materials. The production
constraints and profits are given below:

Product

Material 1 (kg)

Material 2 (kg)

Profit (per unit)

A
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3

5

B
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7

Availability

10 (kg)

12 (kg)
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(a) Formulate the primal LPP to maximize profit. (b) Write its dual problem and interpret
what the dual variables represent in the context of resource allocation.

Q4 An investment firm has 4 sources of funds (banks loans, venture capital, investor funds,
corporate bonds) and wants to allocate money to 4 different investment options (stocks,
bonds, real estate, and mutual funds). Cost Table (Interest Rate o or Required Return g4
Per Unit Investment) is given below. Consider the problem as transportation problem and
find the initial basic feasible solution using Vogel approximation method to minimize the
cost of capital (interest rates or required returns).
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Q5 The initial transportation schedule for minimizing transportation cost of a problem is given
as: x,;,=10,x,3 = 4x., = Lx.; = 11, x5, = 5. Check the optimality of the solution by
modified distribution (MODI) method. If not optimal, use steppingstone method to find the
optimal shipping schedule between the suppliers and consumers.
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