
Answer any three questions : 20×3=60

1. State the axiomatic definition of probability with properties. Prove the theorem
of total probability for two events A and B when they are mutually exclusive
and also when they are not mutually exclusive. 6+4+10

2. How are the first and second order condition of maximisation of a function
y = f(x) defined? A firm has the following total cost and demand function :

C = 
1
3

Q3 – 7Q2 + 111Q + 50

P = 100 – Q

Find profit maximising level of output. Also find profit at this level of output.
Show that at this level of output MR = MC. 6+6+4+4
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3. Define difference equation. Solve the following cobweb model where,

Demand function Qdt = c – dpt ; c, d > 0

Supply function Qst = a + bpt – 1; a, b > 0

Explain with figure for which the path of Pt will have converging, diverging and constant
oscillations. 2+10+8

4. (a) Distinguish between local and global optima.

(b) Marginal propensity to consume dc/dy of a society is 0.8 – .04y. Autonomous
consumption of the economy is Rs. 200.00. Find the consumption function.

(c) Evalute average propensity to consume for y = 100 for the problem in (b).
6+10+4

5. (a) Enumurate all the subsets of set S = {a, b, c, d}. How many subsets are there
altogether? 3

(b) Mention which of the following equations is a function. Give reasons

(i)  y = x2 (ii)  y2 = x 3

(c) What do you mean by convex set? 3

(d) Find the elasticity of the following function with respect to x?

y = Ax6

(e) The total cost C of a factory per day is a function of its daily output Q given
by the equation.

C = 500 + 12Q

The factory has a capacity limit of 600 units of output per day. Find the domain
and range of the cost function.

(f) For the three sets A = {4, 5, 6}, B = {1, 3, 6, 8} and C = {1, 2, 8} verify
the distributive law. 2

(g) Define a random variable, its expectation and variance. 3+3+3+3+2+2+4

6. (a) Identify the following statements relating to a function f(x) as TRUE or FALSE
and justify your answer :

(i) A function f(x) may have a local maximum at a point where it is not
differentiable



(ii) An inflexional point of a function f(x) can only occur at a point where f''
(x) = 0.

(b) Using Jacobian examine  whether there is any functional dependence between
the following :

Z1 = x1 + 2x2

Z2 = x1
2 + 4x2

2 + 4x1 x2

(c) Prove or disprove the following statements :

(i) Any concave (convex) function, say f(x), is quasiconcave (quasiconvex),
but the converse is not rue.

(ii) If f(x) is a linear function, then it is quasiconcave as well as quasiconvex.
5+5+10

—————


