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ECONOMICS

I Mathematical Methods for Economics-I I

DCO-201

Marks : 75

Time :3 hours

The figures in tte margin indicote full marks
for tlrc qtestions

Answer five questions, taking at least
one from each Unit

UNIT_I

1. (a) Given the following sets :

u = {\ 2,9,4,5,6,7, 8, g}

A = {1, 2,3,4};
B = {4 4,6, 8l;
c = {3 4,5,61
Prove the De Morgan's
operation.
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(b) Differentiate between-
(/ equal set and equivalent set with

examPle;

(ii) otdered pair (q bl aur'd set {cr, b\ 3+2=5

(c) State the associative law of sei theory'

Verify the associative law for the

following sets : I+2+2=5

A={e g 4 e\, B ={b,4 e, f\, C={q 4 f\

2. (a) What is a function? Illustrate with

examples the fact that all functions are

relations but all relations are not

functions. 2+6=8

(Continued)

(b) If the domain of a function Y = 5 +2X is

a set {X: 1< X < 1O}, find the range of

the function and express it as a set' 3

(c) Assume that the direct ta>r system takes

25o/o of income Y, regardless of size and

that an individual's consumption is 6OO

plus 8O% of disposable income D' where

D is income Y minus direct taxes'

Express the relatiott C = -fF) "nd 
find C

when Y=IOOO' 4

3. (o) The total cost of producing a product is

t L24 if 3 units of labour and 2 units of

capital are used' If 4 units of labour and

1 unit of caPital are used' the cost

incurred is t t 12. What is the cost per

unit of labour and caPital? 3
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(b)

(c)

(31

Find the equation of the straight line
which passes through the point {-S, 3)
and whose intercept on the x-axis is 4
times its intercept on the g-axis. 4

When the'price of a certain commodity
was T 2 per unit, 10 units were supplied
to the market. When the price increased
to T 4, the supplier supplied 40 units to
the said market.

(t/ Obtain the linear supply function.

@ Predict the supply on future price of
T3.

(iii) Graph the supply function. 4+1+3=8

UNTI_II

4. (a) Evaluate the following (any threel: 3x3=9

li) ,.^ x2 -2x-s
x-+3 y2 + x-L2

Q-y-2liil lim {
x-+O X

o* -L(ut) lim "
x--t0 x

ax2 -b(tul Ilm 

-,r.::;:n
,--o 165 - 45
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(b) Discuss the continuity of a function /(x)
at x = a. At what values of x, the
following functions are discontinuous?

2+3+L=6
ix+50 f(xl = 

-l-x'-6x+8
^-2

(it) f(xl=#

5. (a) Differentiate the following functions
(arty threel : 3x3=9

(i) Y =ax2 -bx+c
x4

(ii) Y =1og(x *Jt**'l
(iiil Y =(x+l)x

^ _t -2(iu) Y=xoe 2^

(r) *3 -3axg+g3 =g

For the function

z=3x2 +6xg+92

Iind the first- and second-order partial
derivatives. Also show that

d2z - O',
0x0g 0g0x 2+2+2=6

(Continued )

(b)
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6. (a) What do you understand by total
differential of a function?

(b) Find the total differential of the function

"=# s

l<(c) If the demand function is q= "-, find' p+2
the price elasticity of demand at p = { 3.
Also interpret the result. 4+1=5

If MR is T40 and the elasticity of
demand with respect to price is t3,
find AR. 3

UIIIII-ITI

What is optimization problem in
economics? Give examples. 3

Determine the maximum and minimum
values of the function

Y=x3-2x2+x+1o 3+3=6

The total cost function of a cotton
ginnery is given by

C=!x2+6x+1oO
5

where x represents output of cotton.
Find the output of cotton for which
average cost is minimum. 6

(d)

7. (a)

(b)

(c)
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8. (a)

{6}

The total cost function of a firm is given

by C = 50000 - 15Q +5Q2 where Q is the

output. Find-
(i) tlre average variable cost function;

M the level of outPut at which the

slope of the average variable cost

curye is zero;

(ttl the minimrrm marginal cost. 1+3+4=8

Given tlre demand function p = 't124,
find the maximum total revenue. 7

A monopolist is facing a linear demand

function 4q=lOO-P. His average cost

function is given bY

AC = 99 +20
q

What level of output will maximize totaJ

profit and what are the corresponding
values of price and Profit? $+2+2=9

(b) Find the points of infledon of the curve

Y = x4 -6x3 +L2x2 +lox 6

Ut'ltr-IV

10. (a) What is integration? How is it applicable
in the freld of economics? 1+5=6

( Continued )

(b)

e. (a)
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What is meant by delinite integral? 3

Integrate the following (any threel : 3x3=9

(t) [( ,'*J'* j \
'\ ,I )*

w lt'oua-
ftrl t*2.2* a*

ftr) I 3'*3 a*
' xt +2x-3

@) ftogxdx

11. (a)

(b)

L2. (a)

Evaluate :

, f(+.-nlF)a'
@ f x62 +213 ax

4+4=8

The marginal cost curve for sales is
C'(ql= 1.052 -O.oo4q. Find the total and
average cost curves if C(0)= 16.8. 4

If the marginal revenue function for q is
grven by

MR= 6 
=-5(q+21"
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(b)

{81

show that the demand function is
eP= " -5q+2

If the demand function for a profit
maximizing monopolist is P=45-x2
and the marginal cost of production is

-u2
MC = 6+* . calculate the consumer's4'
surplus.

***
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