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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
Jor the questions

Answer either in English or in Assamese

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

o PR fo sl See fan

(a) Write a triangular matrix.

9ol fagsiy e fori

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

Q = AK*[P T TEAG! SRARRE TR
APT BAM T @RI HEG! oA |
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( 2 )

(c) The function f is called homothetic if
fx)=fy)= f(x)= f(ty), t>0.

( Write True or False )

f T+ 100! ATHA zq ey
Sx)=fly)= fltx)= f(ty), t>0.

( 7] & =orey fogaar )

(d) Give an example of an implicit function.

OGB! SGEfEe T Burgae firr |

(e) Write an identity matrix of order n.
nAE[ 9B Srew (ees B |

() Economists call Lagrange multiplier 3

a
( saddle point/shadow price )
( Fill in the blank )
aldlg @R AT gdAffoeE g
Y|

( *~fiq /st w1 )
( A % =R A )
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(g9 What is the norm of the following
matrix?

oo ol Cleemor afsam & 2372

> )

iy -2
(i) -1
(iii) 10
(iv) - 10

( Choose the correct answer )

( ®7 Taa! AR Sfesal )

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

T Rehies qFmom IGRE Sy R
IR gErEaE sifafss vE! i

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

( Write True or False )

Ifi; Bt e {51 R A1 B! T AP T4
=, (308 TR Y9 Gt e v oz 7=l =

( 375 & =Ty fordt )
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( 4 )
() What is the trace of a skew-symmetric
matrix?

fof-mafire ciee® sg@d & 232

2. Answer the following questions : 2x5=10

wors il erpTzd Sed fua -

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

st A = A AfE TS o

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

waite T x? +y? =253 A fAfy
|

. B B%-1].
(c) For what valueof B, A= is a
2 B+1

symmetric matrix?

2
B F IY IR A=[B P '1} 95! TS
2 B+1

@e® 237
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( S)

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

oo @l (ew AIIIBR CAef oo
iy & 237

Yt+1 -0-3y, =0

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

oS il A (Moo ARSI q4PE AT xJ
T4 & 2’3 FAfsR?

1 2
A=[ +x]
x -1

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

wors il epigza Oer frm (R et wifon) -

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

o ol T ¥ TN [ 0

Z=e2*-2x+2y%+3
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(b) Calculate the 3x3 matrix A = (ajj)3.3
with a; =2i-j,

A =(aij)3x3 @W ﬁ‘fﬂ 41 ﬂﬁ
a-y- =2i—j 1

(c) Show that the following function is a

S
homogeneous function of degree DIk

Wﬁmm«ﬂmgwmm{%
Gysql

x" -y
Sflx, y)=
Gl E yuz

(d) Using the properties of determinant,
show that

P f st 3R oryeal @

1 1 1
a b cl|=(a-b)b-c)(c-a)
a? p? ¢?
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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 IR <o ol waf{iZs o=l
(=3, x=1 4o T2

x> —2x2y—3xy2—22=0

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

x=2 :
Tore il Tt x =2 e oRkfem g
ST AW I (el

flx)=x-1, x<2
=2x-3, x22

4. Answer the following questions : 10x4=40
oot il ez e o

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

1
TCl =20—4Ql +-2"le

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

IEH GIEO RTFeiz 1ot foa errsrs Besfm
T AR P W T 3
1 o
TCI=2O—4QI+§QI
TC, = 40 - 8Q, + Q2
M MG WW gem AR=40-0 3w

Q=01+ =, =@ THE® s T3
BRAMH ARTDTYR WF Tl s By o541 |

Or /| g3t

Find the only possible solution to the
problem

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

TIOR ™ I Afw 99 A9
fAdg 1) .
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(b) Analyze the following market model for
stability : 10

wote frl IwR =f3R EEel Regwet 41

Qp =10-5P
Qs =-10+20P

d
'&“?‘ = 3(Qp =0s)

Or | J<41

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

s fmt RE IwmR Wi () cFNR e
qE (i) dfSETW TEeH  raied TN

4
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 )

Ifi  @¥q  Teome afeBeR I wee
C=L+2K % Teomd T Q =LK =,
co@ 50 Bt (o T ES SR IR L
qIF K3 I fFam 7' @R, Sfsar |

Or /| w%al

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;
(iii) maximum profit;

(iv) elasticities of demand of the two
price discriminating markets.
4+2+2+2=10

W REATs 93 GO0 IWRT BeomA
#fere oIt @A WIF I/ ToR oo
x| Ay F—

(i) T TS TSP SAMHY A

(ii) THEI® A THFPIA T

(iii) % S

(iv) TR A Rrehigs @R oid
oo -

P, = 60-4Q,
P, = 42-3Q,
C=50+12Q, Q=0Q;, +Q,
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( 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

oo il woarmE wiER vt = @eiE
TEER A SEAMETS SRAR W1 Ffg 331 O
T sifeoidl SfeAd & =il 2], fAdy
B |

Qpe =18 -3F

Qg =—-3+4F_,

Or [/ "4l

Solve the following two equations : 5+5=10
Tore ol A 761 AU A

d
() S=+5y=10, y(0)=6

(ii) Ypoq +3Yr =2, y(0)=35

* k K
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