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( Mathematical Methods in Economics—11 )

( Honours Core )

Full Marks : 80

Time : 3 hours

The figures in the margin indicate full marks
for the questions

Answer either in English or in Assamese

1. Answer the following as directed : 1x10=10

(a) Write a triangular matrix.

l3I^#hT I

ft}) State the condition under which the

production function Q = AK^"!? is a
linearly homogeneous production
function.

Q = AK'^L^
TPj*( pPtT i
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(  2 )

(c) The function / is called homothetic if
/(x) = /(y)=>/(tx)^/(ty), t>0-

( Write True or False )

m=fiy) => /(«*)" . t > 0.

( (?i 1®fn)

(d) Give eUi example of an implicit function.
fen I

(e) Write an identity matrix of order n.

(f) Economists call Lagrange multiplier X
a  .

( saddle point/shadow price )

( Fill in the blank )

sTtsng

( ̂  ^ )
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(  3 )

(g) What is the norm of the following
matrix?

1 -7

-2 -3

(i) -2

(ii) -1

(m) 10

(iv) -10

( Choose the correct answer )

(h) State mathematically the necessaiy
condition for equilibrium of a price
discriminating monopoly market.

^

(i) If we interchange any two rows or two
columns of a determinant, then its
value remains unchanged.

( Write True or False )

^ "ft% Rl ̂  ̂ Tflopjwjf^
C®13 ^ I

( 'RSJ (R )
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•

(  4 )

(j) What is the trace of a skew-symmetric
matrix?

2. Answer the following questions :

^5^ 9m ^ 9m

2x5=10

(a) Distinguish between a scalar and a
vector.

^ ̂ 9^ I

Differentiate = 25 implicitly.

x'* +1/^ = 25^
^1

(c) For what vsdue of p, A =

symmetric matrix?

p p2-i
2  p + 1

IS a

P^ ̂  ̂  ̂ A =
p p2-i

2  p + 1
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(  5 )

(d) What will be the solution of the
following difference equation by
iterative method?

yui-0-3yi = 0

(e) What value must x have so that the
following matrix A does not have an
inverse?

5rR 1% 3^'^

A =
1  2 + x

X  -1

3. Answer the following questions (any fouj) :
5x4=20

^55^5 ^ %1 (t^ C^PtC=?t ^if^) :

(a) Find the extreme value of the following
function :

t55l^ 15451 5If4 ^ ;

Z = - 2x + 2y^ + 3
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(  6 )

(b) Calculate the 3*3 matrix A = {ay)^^^
with Qg = 2i - j .

■A = (ay)3x3 ^ ^
ag=2i-j ^1

(c) Show that the following function is a

homogeneous function of degree ~ :

x^-y^f{x, y)- ^1/2^^1/2

(d) Using the properties of determinant,
show that

tpf ^ (71

1  1 1

a  b c = {a-b)(b-c){c-a)
b2 c2
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(  7 )

(ej For F(i/, x) = 0, is the following implicit

function defmed around the point

(i/ = 3,x = l)?

F{y, x) = 0"^

(^/ = 3, X = 1)

x^ - 2x^y - Zxy^ - 22 = 0

(f) Show that the following function is
continuous but not differentiable at

x = 2 :

vasps x = 2 'BlfW ̂

/(x) = x-l, x<2

= 2x-3, x>2

4. Answer the following questions : 10x4=40

(a) A monopolist produces his product in
two different plants and his total cost
functions are given by

7^1 =20-40,+1(3?

rc2 = 4o-802 + Q|
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(  8 )

If t±ie average revenue function is given

by AR = 40 - Q where Q = Q\+Q2,

then find profit maximizing outputs
and maximum profit. 5+5=10

TCi =20-4Qi+io?

^2 =40-8(?2+Q2

^ ̂  AR = 40 - Q 4'^

Q = Qi + Q2
<ff^ep[^ vsft^ >ic4lbe> ̂  4^4! I

Or / WW

Find the only possible solution to the
problem

Maximize x^y^z subject to x + y + z = 12 10

x + y + z = l2 Slf^^4 x'^y^z
4^40514 5114

ft't?! 4^ I
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(  9 )

(b) Analyze the following market model for
stability : 10

%rt : ■

Qo =10-5P

Os=-10 + 20P

^ = 3((3d=Os)

Or / "smt

Solve the following simple market
model by (i) Cramer's rule and
(ii) matrix inversion method : 5+5=10

^il^osi (i) c5Frm
^ (ii) 2riwft%

:

(?£) =a-bP

Qs = - c + dP

^£) ~ Qs

(c) If the cost function of a firm is
C = L + 2K and the production function

is Q = LK, then find the value of L and
K so that 50 units can be produced at
minimum cost. 10
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(  10 )

C = L + 2K ̂  'PR Q = LK

C^ 50 ̂  CffS W5 ^ L

^  'TR 1%fR ̂ '1 ̂ Itf^, ̂ >0^ I

Or /

A price discriminating firm of monopoly
market has the following demand
curves eind cost functions. Find the—

(i) profit maximizing outputs;

(ix) profit maximizing prices;

(Hi) maximum profit;

(iv) elasticities of demand of the two
price discriminating markets.

4+2+2+2=10

aFo0H<? ^I%1 'PR %I

(i) ^ ^^apR4

(it) ^sjR'9|^ R

(Ui) sfTo

(iv)

Pi =60-4gi

Pa =42-3^2
c = 5o + i2g, g = gi + g2

A23/753 ( Continued )

HIhu:A:v«fc3B.



I  11 )

(d) Given the demand and supply function
for the Cobweb model as follows, find
the intertemporal equilibrium price and
determine whether the time path is
convergent or divergent : 10

^ ;

=18-3P(

Ost = - 3 + 4P(_i

Or /

Solve the following two equations : 5+5=10

(i) ^ + 5j/ = 10, y(0) = 6

(ii) J/t+i+3y, =2, y(0) = 5

★ ★ ★
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