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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

o frared ot el ©ea fa (R e W) -
(a) Write a unit matrix of order 3 x3.

3 x3 T G5 433 (e fedl |

(b) 1f the two rows (or columns) of a
determinant are identical, the value of
the determinant will be (zero/one).

( Fill in the blank )

T &5 fdaEa W51 1A (A W8) UE A, (0
e T %3 (4771 / %) |

(=ref 273 429 341 )
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(2)

i functions  are
dm‘ercnmble .
:::lnnuous, put not all continuous
xﬂerenliable.

ns are d
e ( Write True or False )

i AR SR
( w® & W7 o )
Is (AB) =B'A’ correct?
(AB) = B'A' 9% W= °
Every  homogeneous function s
but all homothetic

homotheuc,
functions may not be homogeneous.

{ Write True or False )
arEa e wEY FIev W, @y e Ha©

YHE e W 526 A |
( 7% & =Ty o )

Define idempotent matrix.

s (Dwsq e g |

Having an objective function with two
explanatory variables and one equality
constraint, the order of the second-order
bordered Hessian determunant will be

({ Continued

gb wfSorm woEpR 01 TOF e W
ofree @ Sifee ‘s’ R T8
#9423
) 2x2
) 3x3
(iii) 4 x4

(iv) 2x3
( Choose the correct answer |

( =% Tewh fk Tesa )

What is the rank of a null matrix?

a0 e (oeme sfefe & 222

Is x? +y2 =1 an implicit function?

x? +y? =1 ob SRR 9 W ?

If Iis a unit matrix, then 5] will be
ufs 7 4B @ (DFS W, (W 513
) a triangular matrix / &bl m

Mees
fi) a unit matrix / @b «¥& (QeEn

fiii) a scalar matrix / 451 Sfww (Do
fiv) a vector / b1 fwm e

{ Choose the correct answer |

( % Towh 7 SiHea )

W

{ Turn Over )
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]

(4)

s 2
e trace of the matrix 1 3J?

E
1

| Q’TQW scad & 290
1 3

The solution of a differential equation of

first-order consists of
g - BT 5 TEIANY AT LTS A7
fij complementary solution / qﬁm

e
) particular solution / Rem® w9141

@) Both (i) and fit) / (i) FT= (i) T
) tial solution / AT AR
( Choose the correct answer )

( W= TEIco e Tesa )

Define saddle point.

e T e e

Difference equation is used in discrete/
conunuous time analysis.

TR Y Rpwwes (sw Wareds AKT0

. [ Choose the correct opuon J
| uw feew ofe TEST)

Cobweb mode| is very appropriate for
bl P —

agriculturg] products

Wﬁ m b :'.-‘,’

098 .

(5)

(ii) industrial products
rTIfard ¥ard 41ca

i) Both fi) and (i
(i) A% (1) FCAG!

(iv) service
o1 St A

( Choose the correct answer )

( =% TEach afe Sfasa )

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

were fr 2Pz Teq o (R e #febr)
fa) Give an example of a diagonal matrix.

9o R (Nerera Trzae |

(b) Prove that for any scalar A
A(A+B)=AA+AB
fi e wifier a1 A3 aca e 1 @@
A(A+B)=AA+AB

(c) Give an economic interpretation of

Lagrange multiplier.
NG BT FASE 7T SSRCOAT |

(d) Define vector space with example.

TwrzaTE A e Hew A |
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(6)

rm of the following matrix :

fe) Find theno
v oA T S
3 2 6
A=|6 4 12
5 3 10

Define intertemporal equilibrium.

)

ryeEfie SR e i |
fg) Find the rank of the following matrix :

o (FEHA SEre W9 3

-5 -3
e
[1S 9

fh) Define homothetic function  with

example.
TATATTS FAES TEed WeE ey |

3. Answer the following questions (any foun :

5x4=20
=S R S fen (R e D) -
fa) Prove that
a9 T (7
N(AB) < N(A) N(B)
22A/1098 C d
( Continue

{b)

(7))

Evaluate the following determinant
ware fr fadmeror T e 740

|x S5 0]

13 v 2

9 -1 8

Find the extreme value of the following

(c)
function :
Tore 7 FACM 549 T A 40
Z=x? +xy+2y2 +3
(d) Find A?-5A+7] from the following
matrix :
e i (eemt @ A? -5A+71 fadfy
91
[3 2 }
A=|_
LS -1
(e) Determine whether the following
function is homogeneous. If so, of what
degree?
THS e BHwol e TEe 3 (7 %Y, A
T I% W, (=% FEm @
xy?
Sy w)=—+2xw
w
22A/1098 { Tum Over )



(8)

() Prove that if a function [f(x) is
differentiable at a point x =&, then f(x)
is continuous at x =¢.

o P4 (X Gt 451 T fix), x=c fge

s @, @8 vEH x=c R

(g) Given X' =[x X5 X3 J, write out the
column vector X and find XX".
UﬁX'=[x, X2 X3Iﬁiﬂ1m,m¥fqﬁ

s X & 23, fora w@ XX’ (4 w4 |
Prove that the Cobb-Douglas production

function Q=AK°L" is a linearly
homogeneous production function,

(h)
if

a+B=1
o919 39 A Ao +P =134, (52 F'2-T57@054
Seomm T Q = AK °LP @b Sieitafve TEe

Sy Be e Fo 37 |

4. Answer the following questions (anv four :
10x4=40

wAe fiur apryzq Baa fa (R corgan BIf5T) -

simple national

fa)  Solve (he followin g

ncome  model using the method of

f) Cramer's rule and f) matrix
5+5=10

Hiversion

'
/1698 (Connnu(’ﬂ”

(92)

oS (g Saw erdtn SwE W ) @A
wafes we (i oferm@m (Dwew whee

FqEE $9
Y=C+10+GO
C=a+bY {@a>0, 0<b<l)

(b)) A price discriminating firm has the

following average revenue functions :

B =63-40Q,

P, =105-50Q,

Py =75-6Q;,
If total cost function C=20+150,
then find the equilibrium outputs and
equilibrium prices. 5+5=10
74 AreHeas A Teoma ofew <B@ ST =W
BHNAR Tove Ay (20"

P =63-4Q,

P, =105-5Q,

Py =75-6Q,
P T T AW C=20+15Q |, @
S BemE Afqme wE sNw A
IfFeq |

A monopolist produces his product in

(0
two different plants and his total cest
(TC) function of the two plants are given
by
TC, =10-2Q, +Qf
TC, =15-6Q, +2032
22A/1098 { Turm Owver )



( 10 )

rage revenue (AR) function jg
- 50-2Q, then find—

aximizing outputs;

If the ave
given by AR

{i) profit m
(ﬂ} maximum proﬁt.

g5 s Reaer 1 O 2Pwe Beans
wm@qm(rc)ﬁﬂi‘ﬂ

7C, =10-2Q; +Qf

TC, =15-6Q; +2Q3
3% 7% W17 AR =50 -2Q &, (SB—
i) AT S TETEA TLATT ﬂﬁ’ﬂ“l’ﬂ'{,
(ii) AT TS AT T 1

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

function rule to find %’ : 5+5=1(
WHRRe FEd AN AT I were faw oifech
Fix, y) =0 %o o@1 %Y fay 341 :
dx
N Flxy=y-6x+7=0
) F(xy)=3x2+2xy+4y® =0
() Solve  the following  differential
equation :
T ) S e e 40
dy
a PH=12, yO) =2
22A/1098

5"‘5:1(

( Confiriic’

(g

(h)

22A/1098

(11 )

Solve the following first-order difference
equation :
THS T AYR-THR (SF FRISAC0 A I

Yeor =59 =1, 0 =]

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.

T TS 7 WE
U=18xy+9y N T=F 6x+3y=15

y TR = R g R, R e

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

production
C=2L +4K subject to Q = 8L K} = 64

{ Twmn Over )



(12 )

WQQWWW(QWEQWW
) wre f twR! T OWW WR
Teomed S (AN (L) ¥ TR K)Jq
ey FefRee 7 29, AT 790

4 1
C=2L+4K JT® Q=8LiK? ¢,

() Find equilibrium  income (¥ )
consumption (C) and tax revenue (T)
from the following simple nationg
income model :
were figl e STeW WY WfER Rl Ry,
SR (Y), (51 3@ (C) WR T W2 (T) fiy

9l :
C=200+O-8(Y—T)
T=50+0-3Y
10 = 500
GO = 400
() Analyze the following market model for
stability :
w1 il e i el v w1
Qg =14-3P
Qs =-10+2P
dp
= =4(0, -
dt (Qd QS)
* * &
)
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