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Part A

Answer all questions.
Each question carries 1 mark.

1. For the Cobb-Douglas production function of the form Q = AL®KF®, the marginal preduct of

. °Q7
capltalL;—K‘ is derived as :

(a) aALPKF-1, (b)  ALS-IKP.
(¢) BALCKP-1L, (d)  BALTK!-®.

2. The total Revenue function of a monopolist with the marginal revenue function MR = 10 - 4Q iz

(a) 10Q-2Q%+C. b 5Q2-2Q2+C.

l
1 12 1y2 1.0 o
(c) EQ_§Q +C. ) gQ —§Q +C.

3. A matrix is said to be singular if :
ta) We can find it inverse matrix.
(b) It has a non-zero determinant.
(¢)  The value of its determinant is zero.
(d) None of the above.
1. An equation that relates consecutive terms of a sequence of numbers is known as
ta) Difference equation. (b) Differential equation.
(c) Sinultaneous equation. (d) None of the above

Turn over



2
5 Which of the following is an identity matrix ?
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- 6. Box A contains 5 red marbles and 3 blue marbles, and Box B contains 3 red and 2 blue marbles.
A marble is drawn at random from each box. What is the probability that both marbles are red 7
@ 5. by 49/ SR S S
) 40 . =5 =
v Fg =
3 :
© 3. @ .
7. LetX be a random variable with mean p and standard deviation ¢ > 0 Then the standardized
random variable Z is defined by :
X = il - xX—p = <
(a) S (b) Z - N g —3
/4 Jo
_kH-=z o-u
() X= d) Z-=
o » T 242 4,
8 &
8. In a normal curve, the ordinate is highest at : .
2
(a) Mean. (b) Variance. E
(c) Standard deviation. (d) Q. S
9.

If the slope of the regression line is calculated to be 2.5 and the intercept 16 then the value
dependent variable Y when independent variable X is 4 is :

(a) 66.5. (k) 26.

(c) 16. (d) 2.5.

of

10. The method of least squares dictates that we choose aregression line where the sum of the squ

are
of deviations of the points from the line is :

(a) Maximum. (b) Minimum.

(c) Zero (d) Positive.

(10 x 1 = 10 marks)
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Part B

Answer any eight questions.
Each question carries 5 marks.

Explain the important properties of a determinant in matrix algebra.
A v e : . , 6 2
Find the characteristic roots and determine the sign definiteness of matrix A = 9 9

A monopolist has inverse demand function P = 150 — 2x. His total cost is C = 1.1x3 — 322 + 5x + 100.

What is the profit maximizing price and output ?
Determine the elasticity of demand when the price falls from 136 to 119, given the demand

function P = 200 — Q2.
A firm’s short-run production function is given by Q = 300 L2 -~ L4, where L denotes the number of
workers. Find the size of the workforce that maximizes the average product of labour (AP;).

Given MC = %g =32 +18Q - 12Q?, and fixed cost is 43. Find the total cost function.

2
For the matrix A = 5 | derive the adjoint matrix.
2

DN o o;
= ok o

Given the set of simultaneous equations :

3x1 + 4x2 + 9x3 =45
5x2 + 2x3 =32
4x1 + 2x2 + 4X3 =32.

Use Cramer’s rule to find the value of x, only.
The equilibrium prices P; and P, for two goods satisfy the equations :

9P1 + P2 =43
2P; + 7P, = 57.

Express this system in matrix form and hence find the values of P, and P,

d
Y~ ~2y 4100 in the case when the initial condition is y (0) = 10.

Solve the differential equation 2
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‘ er w 2if 2 occur, and Re. 1 if 1 head ocx
21 A plaver tosses two fair coins. The player wins Rs. 2 l&ff&ﬁﬁ yccur, a

. " ; v“,:,',{,‘“,a'
On the other hand, the player loses Rs. 3 if no heads occur. Find the expected value of the g

4

22 lLet X be a random variable with distribution :

[

|

X 1 2 3

P(X=x) 0.3 [ 0.5 0.2

Find the Meap, Variance and Standard Deviation of X.
(8 x 5 = 40 marks

Q

Part C

Answer any two questions.
Each question carries 15 marks.

- They both

QU | et

1
The probability that A hits a target is 3 and the probability that B hits a target is

fire at the target. Find the probability that :
(a) A does not hit the target.

(b) Both hit the target.
(c) One of them hits the target.

(d) Neither hits the target.
24. For a firm, each unit of capital and labour cost Rs. 10 and Rs. 20 respectively. The total input costs

the levels

are fixed at Rs. 1,600. If the firm faces a production function given by Q=4LK + L2, find

of K and L when the firm maximizes its output. Also find the maximum output.

25. Use Lagrange multipliers to find expressions for K and L which maximize output given by 3

Cobb-Douglas production function Q = AL*KP (A, o and f are positive constants), subject to a cost
constraint PuK 4 + P L =M (Py price of capital, Py price of labour and M is the total budget for
the producer).

n .’_",.'_ W

26. Use matrix inversion to solve for the unknowns in the system of linear equations give

5xl - 212 + 3x3 =16
2x1 +3X2 -51’3 =2
4xy) - bxy + 6xq =T7.
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