3 (Sem~-2/CBCS) ECO HC 2

2023

ECONOMICS
Paper : ECO-HC-2026
( Mathematical Methods in Economics—II )

( 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

oo FrrmEd Foe SeEE Ted

(@) Write a triangular matrix.
951 fagsR (e forl |

(b) State the condition under which the
production function Q=AK°IP is a

linearly homogeneous production
function.

Q= AK®IP SeWA Tl ARCRARE T
gl BeAMH T R HOU! o |
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1. Answer the following as directed : 1x10=10

Tere s ot SRt S fr

(a) Write a triangular matrix.

<ot faeE @Em Bt

(b) State the condition under which the
production function Q=AK*I?P is a
linearly homogeneous production
function.

Q= AK®IP SAMH TG SEaRiT Tia
TP ORA T @I DBt et |
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(c)

(d)

(e)

A23/753

(2

The function f is called homothetic if
flx)=fy)= fltx)= flty), t>0.
( Write True or False )

i ! | = Ifey
flx)= fly)= fltx)= f(ty), t>0.

( T G =pPrey fordt )

Give an example of an implicit function.

<5l wEfEe T SuEad |

Write an identity matrix of order n.

naE @Bl Seew (e @3

Economists call Lagrange multiplier j
a

( saddle point/shadow price )
( Fill in the blank )

Alalle BIF AT Wﬁ%ﬁﬁﬂw i%i

|

( *RAA R/t v )
(A 52 o= = )

( Continued )

(g

(h)

(i)
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(3)

What is the norm of the following
matrix?

were @l e wi fewa & 2°99

ey

i) -2
i -1
(i) 10
(iv) —10

( Choose the correct answer )

( ®7 Seww! Ak Sfrsar )

Statq _mathematically the necessary
C(_)nd%thn for equilibrium of a price
discriminating monopoly market.

™ RTsAiee @t @[T STy Rideers
I ARG NS sor fora |

If we interchange any two rows or two

columns of a determinant, then its
value remains unchanged.

( Write True or False )

ﬂﬁamtﬁ%ﬁ¢a§m*ﬁha1ﬁﬁ€@=wwmﬂﬁ
ﬁﬂ,Gﬂ53§W=W1ﬂ@?#ﬁﬁﬂﬁ@fﬁgqqﬁrzj

(Wﬂ%}ﬁm)
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2. Answer the following questions :

OO

(@

(b)

(c)
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(M A |
What is the trace of a skew-symmetric
matrix?

fofe-fie e SEd & 232

frl epT S fmn -

Distinguish between a scalar and a
vector.

=it 3 = AP IiRE Sere sy B

Differentiate x* + y2 =25 implicitly.

wafte T x* +y? =257 w@we fdm
B!

B p2-1
For what value of B, A= is a
. 2 B+1

symmetric matrix?

2
B3 & I I A=[g BB;I] B TS
e 237

( Continued )

2x5=10

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

e fiFl (on AR (Meffore “mafos
e 5 27

Y141 -0-3y, =0

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

ST il A (RAFHFUR AT 72419 IR 49
I F 2’7 =9

A:[l 2+x]
x -1

3. Answer the following questions (any Jfoun :
Sx4=20
e il @R S fm (R et sife)

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

TS Al TG b A Pify 3=
Z=e*-2x+2y%4+3
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(b)

(c)

(d)
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Calculate the 3x3 matrix A =(a;)a.a
with aﬁ = 2!‘] 5

A=(a!'")3x3 @W ﬁch 9! ﬂﬁ‘
ag =2i-'j F |

Show that the following function is a

S
homogeneous function of degree 3!

Wﬁmwmam%mwwiﬁ
orysdt

x3 -y
/2 172

f(xv Y=

Using the properties of determinant,
show that

frfRe «of et 2l oyt @

1

1588
a'" b'N e -_—(a—b)(b—c)(c—a)
2 b2

a C2

( Continued )

(e) For F(y,x)=0, is the following implicit
function defined around the point
(y=3,x=1?

Fly, x) =07 Q@ =5 figl wafifse e
(Yy=3,x=1) s Amq9

x3 —2x2y—3xy2 -22=0

(f) Show that the following function is
continuous but not differentiable at
=12

TS Al Tl x -0 Reme wRRE R
I T I oryear

Tile)=2c—1 D
=2x-3, x=>2

4. Answer the following questions : 10x4=40
oSl ARy Seq

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

TC, = 20— 4, +%Ql2

TC, =40-8Q, + Q3
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.and maximum profit.
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If the average revenue function is given
by AR=40-Q where Q=0Q,+0Q,,
then find profit maximizing outputs
5+5=10

T IO [uwefR 1ol fon e Sesiive
91 TR TP I To B

'.rc1=2o—4ol+%cgf
TC, =40-80Q, + Q3
M 6 WW T AR=40-Q '

Q=01+0; =, = TEH e FETF
T SAREIPTR S T s iy <6 |

Or /| g3t

Find the only possible solution to the
problem

Maximize x%y°z subject to x+y+z=12 10

X+y+z=12 xzyaz

mﬁﬁmwﬁmamwm

( Continued )

(9

(b) Analyze the following market model for

stability : 10
oS fral IwE SifEoN fiEe Rems w4t

QD = 10 . SP

Qs =-10+20P

dp

—_— 3 —

=l =y

Or /| 1

Solve the following simple market

model by () Cramer’s rule
() matrix inversion method :

and
5+5=10

OFTS il TR IWA WD (1) e Faw
F (i) dfSENT oaew cmferE S
¥4

QD =a-bP
Qs =-c+dP
Op =0Qs

() If the cost function of a firm is
C=L+2K and the production function
i Q =LK, then find the value of L and
K so that 50 ynits can be produced at

Minimum cost. 10

A23/7
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(iT0)

MM 99 e dfeBER 9w T
C=L+2K ¥ O Fo Q = LK =3,
(S 50 Bl (IS s I oo T L
IF K3 19 e 23 iR, SRieat |

Or /| 9%t

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

(i) profit maximizing outputs;
(i) profit maximizing prices;
fii) maximum profit;

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

4+2+2+2=10

T RSATS 99 G e SR
ARSBIA SRl @A oiF g ey e ot
e g 91—
(i) D S AT SeeAE sy
(i) TS e Sefapa) vy
(iii) % Fre
(iv) T@ERY w9
Bz -
B =60-4Q,
P2‘—'42—302
C =50+120, Q=0 +0,

ﬁr\sﬁwwmﬁm

( Continued )

L.

(d)

A23——6000/753

( 11 )

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
ool TealEE @i oitw @ @i
T [ GRS SIPiy w1 fefy w41 <
TS SR @ S 777, fefy
]

QD’t = 18 — 3Pt

Qst ==3+4F_;

Or / 9241

Solve the following two equations : 5+5=1Q

oo vl Neae! uol S 41 ;
dy
i ==h i =10, 0)=6
(i) +5y y(0)

(i) Yp1 +3Y; =2, y(0)=5

* ok &
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