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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

1. Answer the following as directed (any ten) :
1x10=10

were fraped ot SRRl Tes fuan (R e w=ht) -

(a) Write a unit matrix of order 3 x3.

3 x 3 TIF b 9P (T o7l |

(b) If the two rows (or columns) of a
determinant are identical, the value of
the determinant willbe _____ (zero/one).

( Fill in the blank )

afr @bl i@z 751 1A (31 BY) G =W, (903
AR I 27 (1 99) |

(<&t 3~ w40 )
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(2) (3)

{fc) Al differentiable functions are Ty - @T g 5 WF

con@uous, b\.1t not. all continuous N o Sfes ‘o’ ey RS
functions are differentiable. . .
&F 29

( Write True or False )
(i) 2x2

FHCE| SRIEANY TR WA 2W, Y A i3
wiRien FE=E SIPANN w5y | (ij) 3x
(iii) 4 x4
S Ll ) (iv) 2x3
( Choose the correct answer )
Is (AB)’ = B’A” correct? Pt P
(AB)" = B'A" ®% T ?

(h) What'is the rank of a null matrix?

fe) Every homogeneous function is
homothetic, but all homothetic <51 e (Ao SHfRfe 2790

functions may not be homogeneous.

( Write True or False ) (i) 1Is x? +y? =1 an implicit function?
ATIE I FAE A 7, % e el x? +y? =1 951 RS FoN W2
FELAE S T 72’3 AR |
( 71 & w7y fore ) () If Iis a unit matrix, then 5I will be

It [ 9B 9 (QFEF W, (O3 5739

il fine idempotent matrix. (i) a triangular matrix / <00 TC'!_Q‘@Y‘:

751 CTeewe e iy |
(i) a unit matrix / 95 4% (PeFEE
fg) Having an objective function with two !

explanatory variables and one actialiic (i) a scalar matrix / 901 St (DFTH
constraint, the order of the second-order (iv) @& vector / b fies A1f4
bordered Hessian determinant will be ( Choose the correct answer )

( % Tugh ok s )
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(4)

S5 2
fkX) What is the trace of&emaﬁx[l 3]?

ﬁ i]marwzbﬁmﬁi’a?

f The solution of a differential equation of
first-order consists of

2N -F GO TIFAAR AP TS AT
fi complementary solution / °Iﬁ°ﬁ3‘
I
fiij particular solution / RTT™ =
fii) Both (i) and (i) / (i) ST (ij) TAO!
fiv) trial solution / *RH9 FAYW
( Choose the correct answer )

( wa Teach Afe Tferear )
{m) Define saddle point.
e famra sy fir |
(r) Difference equation is used in discrete/
continuous time analysis.
fawe /oty fRuwae (v e e
= { Choose the correct option )
( w5 feench afe B )
fo) Cobweb model is very appropriate for
wwarae Wi afe wdaz w
i) agricultural products
9 91

224/ 1098 { Continued )

(5)

fij) industrial products
FomiNE FIA WA
(iti) Both (i) and (i)
(i) =T (ii) TN
(iv) service
o1 ST A
( Choose the correct answer )

( w% et afe Sfevea )

2. Answer the following questions (any five) :
2x5=10

wors fir eppryt TR A (R coren fisdy)
(@) Give an example of a diagonal matrix.

o1 Reef (Nererma Tarae M |

(b) Prove that for any scalar A
A(A+B)=XA+AB

R coren it i A3 I3 20 FO Q@
A(A+B)=XA+AB
fc) Give an economic interpretation of
Lagrange multiplier.
wile S SafES Qg SIS |

(d) Define vector space with example.
AT i Y e g |
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(e)

(9)

()

(6)

Find the norm of the following matrix :

w7 oy (ATOR TS Sfeedl
3.:24 6
A=|6 4 12
S5E310

Define intertemporal equilibrium.

TRSTNRE SOTNR R A |

Find the rank of the following matrix :

TER (TEFHOR SRS ey 391
A:[_S —3]
15 9

Define  homothetic

example.

THIZRPTE R o Sigea] i |

function with

Answer the following questions (any foun :

22A/1098

5x4=20
e fim gz s i (R corcn vy -
(a) Prove that
a1 ¥ @
N(AB) < N(A) N(B)
( Continued )

(b)

()

(@)

(e)

22A/1098

(7)

Evaluate the following determinant :
wore faa o) T ey 4

x .95 0

ey, 2

9 -1 8

Find the extreme value of the following
function :

woTe a1 FEC0R 5% T a7 41 -

Z=x? +xy+2y2 +3

Find A%2-5A+7I from the following
matrix :

oo i (Teess [/ A2 -5A+71 Rfy

91
S 2
A:
s A

whether the following
function is homogeneous. If so, of what
degree?

oo Wl FAACH P TEH W\ 7, @efy
91 | Af =W, o3 [FNW Q| 2

Determine

2
flxyw)= M ioaw
w
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(8)

(9)

() Prove that if a function f(x) is Care iyl SR s wra Wf¥h () @A
differentiable at a point x = ¢, then f(x) e AF (i) ANy AEewa TafeE
is continuous at x =c. STIY F4T ¢
am T @ WM G T f(x), x=c R Y=C+lp +Gy
IR |, (@ Tl X =C ﬁ’@ C=a+bY (@>0, 0<b<1)
HRftews 231 (bp) A price discriminating firm has the

following average revenue functions :

{g) Given X'=[x; x, x3] write out the P =63-4Q,
column vector X and find XX". P, =105-50,

MW X =[x, x, x5 W A, cow@ A Py =75-60Q;
s X 2, fors o xx7 g w401 If total cost function C=20+150,
then find the equilibrium outputs and

(h) Prove that the Cobb-Douglas production equilibrium prices. 5+5=10
function Q=AK°® is a linearly 71 Reeneed 91 o AfodE B T IR
homogeneous production function, if i D SR CR R e Te
a+B=1 ‘ B =63-4Q,

o919 T @ M 0 +B = 1 F, (5B FI-TSET P, =105-5Q,

TeoR T Q = AK°LP @b SRetaRe ram Py =75-6Q3
S A T T | P T FWO M C=20+15Q W, =3
ST S RN WE SR W™

4. Answer the following questions (any four : Sfeea |
form a0 | list d his product in
woTe o 2ppTaes el fo (R caeen wifady) - ‘ (c) A monopolist produces hi

( ik two different plants and his total cost

(a) Solve the following simple national (TC) function of the two plants are given
income model using the method of by
(i Cramer’s rule and (i) matrix TC, =10-20Q, +Qf
inversion : gl

5+5=10 TC, =15-6Q, +203
2 22A/1098 ( Turn Over)
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(@)

(e)

22A/1098

(10 )

If the average revenue (AR) function is
given by AR =50-20, then find—
(i) profit maximizing outputs;
(i) maximum profit. 5+5=10
awq @ Reweit 7 o7 eREs By
241 S8R I (TC) T XA

TC, =10-20Q; +Qf

TC, =15-6Q, +203

Tf% o7® =¥ AR =50 -2Q T, (98—
(i) ST S TEAFR SLAWTS “ARAT;
(i) A TS 7 391 |

For each F(x y)=0 use the implicit

function rule to find % ; 5+5=10 |

wE2e T R e o were fran 2ifech!
F(x,y)=oww%ﬁcﬁw: ‘
) Flxy)=y-6x+7=0 |

() F(x y)=3x> +2xy+4y° =0
SOlVC' the  following differential |
equation - 5
4
Rl B R e — 1
dy |
dr +t4y=12, y(0) =2

( Continued ) |

(9)

(h)

122A/1098

(11 )

Solve the following first-order difference
equation :

TS fRAl AYN-TFE (S% ANSIACHT FAHU F4T

Yes1 —5Y; =1, y0) =7

The consumer’s utility function and
budget constraint are given as follows :

U=18xy+9y subject to 6x+3y =15

Find out optimum purchase of x and y
which will maximize the utility of the
consumer.

ToereR SRl T W qeEn Afedme
TNEE oS @ SR

U=18xy+9y JICF 6x+3y=135

TorereR Saftel it @RR IE@ x T
y AR & M 7’7 AR, Fefw 4

A producer’s cost function (C) and
production function (Q) are given below.
Find the optimum combination of
inputs [labour (L) and capital (K]
in order to minimize the cost of
production

[~

C =2L +4K subject to Q=8L%K‘ =64
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(12 )

& TAMPE I T (C) S DA Feie]
Q) w&® fuw Czrm | 3w >y F4@ ArCd
T TAME (MY (L) WIF YEL (K) ]9
Sty WNEa F 2'7, T 741 -

1 1
C=2L+4K 0% Q=8L*K? =64

() Find equilibrium income (17 ),
consumption (C) and tax revenue (T)
from the following simple national
income model :

TS Tl EE WOR WRE WIES |4 Sleei

E (Y), CS% I/ (C) o 9 q%2 (T) el

41 : : ‘
Y=C+I,+G, '
C=200+0-8(Y-T) :
T=50+0-3Y
Iy =500
G, =400

() Analyze the following market model for

stability :
et fral e SR e Remd o
Qy =14-3P
Qs =-10+2P
dp
e . | =
dt (Qa! Qs)
* & Kk
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