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1. An irrigation company has a plant which produces four products. Xl, X2, X3 and Xt are the
quantities of the products produced. Three basic machine operations are involved in
producing these products: Operation I, Operation II and Operation III. The plant's capacity
is such that there is a limit on the machine hours for Operations I, II and III. The
company's objective is to maximize profits. Accordingly, an LP problem was formulated
which was solved using simplex algorithm. The final tableau is given below (the first,
second and third constraints refer to operations I, II and III, respectively and the unit
profit for each product is in Rs.).

1 90 160 40 100 0 0 0
Xl X2 X3 x, Xs ~ X7 ConstantsI~

X2 0 1 1/8 0 5h2 -1/ 0 2516x, 1 0 3h 1 -1/8 1/4 0 140

X7 2 0 -l1h 0 -5/8 -3/4 1 0

CRow -10 0 -130 0 -25/2 -15 0 Z=18000

a) What are the shadow prices on each of the constraints?
b) What profit for X3 would justify its production?
c) What are the limits on hours of Operation II that will allow the present basic

variables to stay in the optimal solution?
d) Suppose management had to decide whether or not to introduce a new product

requiring 20 hours of Operation I, 3 hours of Operation II, and 2 hours of Operation
III, with an expected profit of Rs. 120. Should the product be produced?

e) If another machine can be brought for rent for Operation I at Rs. 10 per -hour,
should it be done? What about another machine for Operation III at the same
price? If either is rented, what will be the gain from the first hour's use? 10

2. Answer the following questions
a) Write down the seven important steps of simulating biological process based

models.
b) Write the model equations for the water tank system (2-compartment) in terms of

heights of the water in each of the two tanks, completely eliminating the tank water
volumes from the equations. Also write the Forrester diagram for that system.

c) What will be the canopy biomass growth rate and root biomass growth rate at both
35° C and 45°C when respiration rate at 25°C = 0.0006 g CH20 / [(g tissue).h],
fc(N)=0.85, total plant dry weight = 0.5 kg/10 m2, canopy gross photosynthesis
rate= 0.5 (g CH20)/ (rrr.h), conversion efficiency of CH20 to plant tissue is 0.70 (g
tissue)/ (g CH20). 2+4+4
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3. Draw the flow diagram of GOSSYMand its subroutines and describe their roles. Draw a
suitable diagram and describe how COMAXsimulates the growing seasons. Also draw the
design of the new COMAX. 6+2+2

4. Answer the following questions
a) Express the soil water deficit of a given day in the form of an equation with

necessary notations.
b) With a suitable diagram illustrate the key irrigation scheduling terms and their

changes with time for annual crops.
c) calculate the irrigation water need (IN) of paddy rice for the month of April when

ETo = 6 mm/day, Kc = 1.1, PERC = 5 mm/day, the water layer needs to be
established during April=100 mm, Pe = 135 mm/month. The root zone has already
been saturated in the previous month.

d) If the root zone depth for a given crop for a given day 4 feet, AWC=O.20 inch/inch,
calculate the values of TAW, AD and MBwith suitable assumptions?

e) With two suitable diagrams describe the earliest date and latest date concepts of
irrigation scheduling. 2+2+2+2+2

5. Answer the following questions
a) With a suitable diagram describe in details the agricultural hierarchy.
b) Classify the farming systems in India.
c) Describe the sustainable yield curves (SYC) under alternative ages with a suitable

diagram for a single species fishery.
d) Illustrate the static constant-price bio-economic model for multi-species fishery.
e) Draw two suitable diagrams to describe the bio-economic model of multi-species

fishery indicating MSY,MEV,maximum gross value, TC line, TR curve, marginal cost
curve, marginal revenue curve, average revenue curve, zero rent, loss etc.

f) Describe in details the Gordon-Schaefer model. ,
g) Describe the effects of imposing command and control on resource rent with

suitable diagram.
1+1+2+1+2+2+1
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