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INSTRUCTIONS:
Answer Question ONE and any other TWO questions

QUESTION ONE (COMPULSORY) (30 MARKS)

a) The marginal costs of two firms are given by the following functions:
1) C'(Q)= 15 + 20Q — 12Q*? TC =100 when@Q =0
2). C'(Q)= 100e%2? TC = 3000 when@Q = 0
1. Find the total cost function C(Q) for each firm. (4 marks)
ii. Find the average cost function for each firm (4 marks)
1ii. What is the fixed costs of each firm (2 marks)
b) Find the time path of capital K(t) given the following rates of net investment flow functions
i 1) =5t K(0) = 500 (3 marks)
ii. It =18t K(0) = 30 (3 marks)
1ii. For each of (i) to (i1) above, find the amount of capital formation over the interval
[0,5] (6 marks)
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c) Find the producer surplus of the following
Q = VP — 6 giventhatP = 20 (4 marks)
d) Verify that the following differential equation is exact and solve the equations
8ytdy + (4y? + 3t)dt =0 4
marks)
QUESTION TWO (20 MARKYS)
a) Derive general solution of the First order differential equations (FOLDE)
(6 marks)
b) Suppose you are given the following demand and supply functions

Qd = a — BP (o, p > 0)
Qs = —y + 6P (y,6 >0)
1. Assuming that the rate of change of price over time is directly proportional to the
excess demand, find the time path P(t) (general solution (6 marks)
il. What is the inter-temporal equilibrium price (2 marks)
1il. What is the market clearing equilibrium price (2 marks)
1v. Does the market have a dynamically stable equilibrium price? Explain 4
marks)

QUESTION THREE (20 MARKS)

a)

b)

Find the general and definite solution to the following differential equations

D Ztay=10 y(0) = 12 (3 marks)
i) 2410y =12 y(0) = 20 (3 marks)
Find the integral of the following

i) f(8xze(X3+1°) + :—3) dx (x #0) (3 marks)
ii) [(1nx)3dx (3 marks)
Solve the following equations using matrix algebra (8 marks)

2x+y+3w =15
x+ 3y +w=10
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3x+2y+2w =20

QUESTION FOUR (20 MARKS)

a)

b)

Solve the following difference equations

1. Vet1 =Ye + 4 (yo =8) (3 marks)
ii. Ve = 3y1 + 4 Vo=1) (3 marks)
For the general first difference equation given as follows:
Ver1 T aye =B
1. Find the general solution in the case where (a # —1) (8 marks)
il. Decompose the general solution into two components, the complementary function
ye and the particular integral y, and interpret each term. (4 marks)
1ii. Which of the two components in (ii) above determines whether the equilibrium is
dynamically stable or not (2 marks)

QUESTION FIVE (20 MARKS)

a)

b)

c)

Find Y and r by Cramer’s rule and inverse matrix, given the following IS-LM models

(10 marks)
Goods Market Money Market
Y=C+1 Md =100 + 0.5Y + 0.25r
Y =200+ 0.2Y Ms =120
[ =8-03r Md = Ms
Find the consumer surplus given the following demand function (6 marks)
Qg =25 - gP and Quantity supply given as Qs = —1 + %P
The growing value of GNP is given by:
GNP, = GNPye"t r=15%
1. If GNP, =500, find the value of GNP 10 years from now (2 marks)
1l. If GNP, = 1000, after how many years will the GNP double? (2 marks)
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