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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 ey fom SEE Sed fir

(a) Write a triangular matrix.
<ol fagan (e fordi |

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

Q = AK*IP TAMH TN FREEE TG
et BeAA T (A BEh! ferit |
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(©)

(@)

(e)
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(2)

The function f is called homothetic if
flx)=fly)= f(tx)= f(ty), t>0.

( Write True or False )

. A = Bl
fl)=fly)= flitd) = flty), t>0.

( 7] & o7 forat )

Give an example of an implicit function.

<o wEhifEe T T |

Write an identity matrix of order n.

nSE[ 95 Srew (e |

Economists call Lagrange multiplier 3
a

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

Aty @ A3 SLAfSRwERE (il
|

( orfie fomg/wEIAS 79 )
( < 23 o= T4 )

( Continued )




(g9 What is the norm of the following
matrix?

weTe il (e afew & 3992

Pt

i) -2
(i) -1
(iij) 10
(iv) - 10

( Choose the correct answer )

( w= et Iy Sferear )

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

v Rroiige 9IWORI IRINT SRRy fdiees
AR ey ol 56 ot |

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

( Write True or False )

f @5t 41T 701 =19 I 951 T8 SAerTerey w41
27, (@ TH A TP AT Ife bz iy =30
( T @ =gy ot )
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() What is the trace of a skew-symmetric
matrix?

fofe-Tie deeey SEe & 2972

2. Answer the following questions : 2x5=10
oo frEl efEpTRd Oed il

(a) Distinguish between a scalar and a
vector. ;

st IR S Afver JFE AT wAiE T |

(b) Differentiate x* + y2 =25 implicitly.

wefEe o xt +y? =253 e
91

{c) For what value of B A=|:|3 By is a
‘ 20 B

symmetric matrix?

2
B3 R S8 Aw A=[B P _1] Bl fie
2 pB+1
(e 237
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(d) What will be the solution of the
following  difference  equation by
iterative method?

oS Al (o7 ARG (s afoe
Y 5 2'39?
Y1+1-0-3y, =0

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

oo Al A (o At 73R IR &
T 7 2’3 FfR?

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

TSl erpgzd O fm (R it i)

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

SoTe frEl FEHOR 5 T iy w11 -

Z=e**_2x+2y2+3
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( 6 )
(b) Calculate the 3x3 matrix A = ()33
with a; =2i-j.

A =(a,-j)3x3 CﬁTﬁWﬁT ﬁ‘fﬂ 41 Qﬁ‘_{
ag' =2i'—j |

(c) Show that the following function is a

) 5
homogeneous function of degree 5

WWW@W%WWW{%
el -

X -y
X, e T
f( y) x1/2+y1/2

(d) Using the properties of determinant,
show that

e of amet IR oyea @

il LA
a b c|=(a-b)b-c)ic-a)
a2 b2 C2
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(e) For F(y, x)=0, is the following implicit
function defined around the point
(y=3,x=1)?

F(y, x)=03 3@ o=7s il s wm=mot
(y=3,x=1) R© TREH?

x° —2)«:2y—3xy2 -22=0

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

x=2

e il TR0l x =2 e Rkkd
S W I (el

Tiloe)=2c= 15 D
=20 — 3R >0

4. Answer the following questions : 10x4=40
oo frml 2R Oed f

(a) A monopolist produces his product in
two different plants and his total cost

functions are given by
TCH=20 L2
1 =20-40; + EQI

TC, =40 -8Q, + Q3
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( 8 )

If the average revenue function is given
by AR=40-Q where Q=0Q;+0Q,,

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

T E e (raC el O IICE R SR
39 ANTR 5 I TeA 2 A
12
TC1=20—4Q1+-2-QI
TC, = 40-8Q, + Q3
IH e oy T AR=40-Q o

Q=01+0; =@, =@ TE® S TP
BeoR ARFIPTER S A S Fe w4 |

Or | 91

Find the only possible solution to the
problem

Maximize x2y3z subjectto x+y+z=12 10
x+y+z=12 dfFFs @ x2y3;

TOOR AES TN FfEq gPEa ST
g )
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{b) Analyze the following market model for

stability : 10
Sere il @i SifkE IRTe! RuEd 391
Qp =10-5P
Qs =-10+20P
d
£=3(QD = Qs)
Or | 99/

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

oo il RE J@iq SR (1) @R R
e () fSEE ERw mforw T

4l :
QD =a—bP
QS=—C+dP
Qp =0s

(c) 1f 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 )

™ Gy T AfSPlR I e
C=L+2K WF S Foq Q=LK =7,
ew@ 50 Of (o e IS S A L
wiF KI 99 9 27 #ibR, efrsat |

Or /| 941

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

(i) profit maximizing outputs;
(ii) profit maximizing prices;
(iij) maximum profit;

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

4+2+2+2=10

7 refige 937 GIwoE W SeAlH
dfeprE o @2l SIF @ Fom e frm
x| ffy sa—
(i) T @IS SEfpial AT “Afwier
(ii) FTEG A TSI 79
(iii) A =S
(iv) @A v Rrehes @Ry sitmR
szt

B =60-4Q,

P, =42-30Q,

C=50+12Q, Q=0 +Q,

( Continued )



( 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

wore Tl weaEE wifEe witw =i q@eie
FEeq <19 BN SIPIy ve ey 41 =i
T sifesAn! SRt @ e 2’9, fdy
<49l :

Qpt =18-3P,
QSt =_3+4I)!—1

Or |/ 9351

Solve the following two equafions : 5+5=10

oo iRl S ol AR 40
(i) %+5y=10, yl0)=6

(1) Yp.1 +3y; =2, y(0)=5

* kA
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