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ASSIGNMENT No. 1
(Units 1-5)
Q.1 Suppose the marginal cost function of a firm is given as:                                       (20)

                                                          MC(Q)=5+2Q

             where Q is the output.

(a) Find the total cost function using integration, given that fixed cost = 20.
(b) If the firm produces 10 units, calculate its total cost.   
Q.2 Given a market where:                                                                                            (20)
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                                       with all parameters positive (α,β,γ,δ>0).

                           The price adjustment rule is:
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i. Solve this differential equation to find the time path of price, P(t).

ii. From your solution, state the condition for stability of the market equilibrium (i.e., whether price converges back to equilibrium if disturbed).

iii. Give an economic explanation of this stability condition.

iv. Explain how the size of j (the adjustment speed) affects how fast price converges to equilibrium, if convergence happens.

Q.3 Solve the initial value problem                                                                                (20)
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, 

   and write the explicit time path y(t). Also state the long-run (steady-state) value of y(t).
Q.4 
Farmers often decide how much to produce based on last year’s price. This creates    cycles in price and quantity.   




                   (20)


Suppose:
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a) Write the first-order difference equation for price Pt​.
b) Find the long-run equilibrium price (particular solution) and the complementary solution.
c) Solve to get the general formula for Pt​.
d) If starting price is P0=4, find the exact solution. Is the system stable (price goes to equilibrium), unstable (moves away), or cycles forever? Explain using the slopes of demand and supply
Q.5 Consider the second-order difference equation:                                                     (20)
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With Y0=100,Y1​=110.

a) Find the characteristic roots and check the stability of the homogeneous part.

b) Find the particular (steady-state) solution.
c) Write the full general solution.
d) Calculate Y5​. Is the path convergent/divergent? Oscillatory or non-oscillatory?
    
Total Marks: 100
Pass Marks: 50

ASSIGNMENT No. 2
(Units 6-9)
Q.1 For the following system of differential equations:                                                 (20)
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with initial conditions x(0) = 1 and y(0) = 5.

a) 
Rewrite the system in matrix form.

b) 
Find the characteristic equation and calculate the eigenvalues of the system's matrix.
c) 
Find the eigenvectors corresponding to each eigenvalue.

d) 
Using the eigenvalues and eigenvectors, write the general solution for x(t) and y(t).

e) 
Apply the initial conditions to find the particular solutions and then compute the value of x(2)

Q.2 Solve the problem:                                                                                                   (20)
              Maximize:        [image: image15.png]Z=8x+10y —x*





              Subject to:                             [image: image17.png]3x +2y =12,




[image: image18.png]x +2y <8,




[image: image19.png]



a) Write the Kuhn-Tucker conditions.

b) Check whether the point (2,2) satisfies them.

Can this point be the maximum? Explain why or why not.
Q.3 
Explain the salient features that distinguish a dynamic optimization problem from a static one. Discuss the roles of the state variable, control variable, and the equation of motion in formulating such a problem.           


                   (20)

Q.4 
explain the nature of optimal control theory in economics. Discuss with the help of a simple macroeconomic model where the government aims to maximize national income subject to a capital accumulation constraint. Provide the mathematical formulation and solve a simple numerical case. 


                   (20)
Q.5 
Discuss the main limitations of using dynamic optimization and optimal control theory in economics. Provide an illustrative example where the mathematical solution may not capture real-world economic behavior (e.g., uncertainty, multiple equilibria, bounded rationality).    
(20)
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