3 (Sem-2/CBCS) ECO HC 2

2022

ECONOMICS
Paper : ECO-HC-2026

( Mathematical Methods in Economics—II )

( Honours Core )

Full Marks : 80

Time : 3 hours
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Jor the questions

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

oS farTyRd ot SRt e fran (R e webt) :
(@) Write a unit matrix of order 3 x3.

3 X3 TR GOl GFF CNeT=H B4 |

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

( Fill in the blank )

qfr Qb1 R 751 1R (I TS) GF =W, (03
frfR=ecoT T =’ (/4 |
( <& 21 [T 40 )
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(2) , (3)

(c) Al differentiable functions are a5 ST TR ‘iﬁ ¥z T S A
continuous, but not all continuous S o e ‘. PR oo

functions are differentiable.

; FH T
( Write True or False ) W oy
i
TRHC SR Fecez, a2, 7 e ot
i (iii) 4 x4
(9] Ty ferei ) (i) 2x3
( Choose the correct answer )
(d) Is (AB)"=B’A’ correct? (o= SR SR

(AB)" = B'A” % T ?
(h) What is the rank of a null matrix?

(e) Every homogeneous function is a5l e diees] W{{F&’% 232
homothetic, but all homothetic

functions may not be homogeneous.

; 2142 = implicit function?
( Write True or False ) i tloees e et
PR R ?
ST AP FEACR AN =, g e Ao x? +y? =1 ¢b SRR RIGH
TR T T 7238 1T |
: . ; i i ill be
(3791 1 vy e ) e i
it 1451 939 (AR W, (303 5127
() Define idempotent matrix. () a triangular matrix / b1 fagE
P (e gl fia |
(i) a unit matrix / 9O 43F HTF®
(g) Having an objective function with two (iii) a scalar matrix / <1 Sl (NPT
: explana_tory variables and one equality i)l a vector / ao1 S
constraint, the order of the second-order
: ; ( Choose the correct answer )
bordered Hessian determinant will be
: (8% Tl At e )
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(k)

)

(m)

(n)

(0)

(fss)

5 2
What is the trace of the matrix[ 1z :'?

[f ﬂc%‘naafwﬁaw#ﬁ*i’a?

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

AT - O] RPN AN SIS AP

() complementary solution / “‘[ﬁ"ﬁ?"
ST
(i) particular solution / R SwEH
(iii) Both (i) and (i) / (i) SF (ii) YCI61
(iv) trial solution / *R1% Sy
( Choose the correct answer )

(= Teeo AR Sfersar )
Define saddle point.

i R e fia
Difference equation is used in discrete /

continuous time analysis.

Res/sRTe T RerTs =% @ e
2T | ( Choose the correct option )

(o [Resicr Ak Sferaar )
Cobweb model is very appropriate for
TR S0 &R SR =

() agricultural products
FRES ¥[ I

22A/1098 ( Continued )

(S)

(i) industrial products
ST G913

(i) Both (i) and (ii)
(i) ST (ii) T

(iv) service
G STHA A

( Choose the correct answer )

( = TeCH! AR Sfered )

2. Answer the following questions (any five) :
2x5=10
were i eppTged T i () et #Awot)

(a) Give an example of a diagonal matrix.

@51 R (e Twrzad o |

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

R @Te e ¥ AT I 2 M A
AMA+B)=AA+AB

(c) Give an economic interpretation of
Lagrange multiplier.

e @I FLAST T HCCET |

(d) Define vector space with example.
TP A T S e |
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(6) (7)

Evaluate the following determinant :

(e) Find the norm of the following matrix : (b)
©eTS [l (TR :
TR Bfeea o fir PERRTe W e 4
SE26 b 0
A=|6 4 12 3 y 2
5 3 10 9 -1 8
{f) Define inté t ilibri
rtemporal equilibrium. (c) Find the extreme value of the following
RSTHRS SRETE 558 fa | function :
: woTo [ra FECoR BN T4 fAdfa 41 :
(9) Find the rank of the following matrix : 2 2
o S Z=x*+xy+2y“ +3
A {—5 —SJ () Find A% -5A+7I from the following
15 9 matrix :
e i (@ @ A2 -5A+71 Bl
(h) Define homothetic function with :
example, . e
& 2
SARIPR el Fo gy o | Az{s' —1]
3. Answer the following questions Gn ? (e) Determine whether the following
w7 It Osz '4 5 function is homogeneous. If so, of what
x4=20 ?
Wﬁﬂm{ﬁ%@qﬁm(ﬁm RB) - degreer ‘
©HO s fr T TP woH W @ 7=, P
(a) Prove that 27 | 3% =W, (S0 fFTE WA ?
9+ A ny
X, Y w =2 4+ 2xw
N(AB) < N(A) N(B) dedt b
22A/1098
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1)

(9)

(h)

(8)

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

T I @ M LB T f(x), x=c R
ST W, (9@ TG x=c Yo
Sffoeae 279 |

Given X'=[x; x, x3], write out the
column vector X and find XX’.

MW X =[x x, x3] B AW, otz A
B3 X 1% 7’3, o731 s X0/ fefy =41 |

Prove that the Cobb-Douglas production
function Q=AK%P is 2 linearly
homogeneous production function, if
o+p=1.

ST T @AM o +B =1 7, (S0 F’4-T9{EA0]
STH T Q = AK 1P b1 Sietale Wi
TP BeATH Fo 27 |

4. Answer the following questions (any foun) :

10%4=40

T il 2Ty B i (R et i)

(@)

22A/1098

Solve the following simple national
income model using the method of
() Cramer’s rule and (i) matrix
inversion : 5+5=10

( Continued )

-

(b)

(9)

wee gl SR GOR WRE SRl ()
e W (i) iR CEREY RS
S 91 :

Y =C+l5+Gyp

C=a+bY (@>0, 0<b<l)

A price discriminating firm has the
following average revenue functions :

H =63"4Q1
P, =105-5Q,
P3 =75—6Q3

If total cost function C=20 +15Q,
then find the equilibrium outputs and
equilibrium prices. 5+5=10
7 faceneRd 31 Beo dfoPH «OR TS
TR oo Al (R

BE=163=40)
P, =105-5Q,
P3 =75—6QS

3 T ¥ I C=20+150 =, 53
ST Semdd  ofWld W S W

Tferedl |

A monopolist produces his product in

e is total cost
two different plants and his tota :
(TC) function of the two plants are given
by 3
e, =N0=20 @
TC, =15-6Q, +203
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(d)

(e)

22A/1098

(10 )

If the average revenue (AR) function is
given by AR =50 -20Q, then find—

(i) profit maximizing outputs;
5+5=10

9T GO0 [Re@rer 7o o osre Sesme
9 STRER I/ (TC) ¥4 2/

TC, =10-2Q; + Q7

TCy =15-6Q, +202
3fit o WA AR = 50 - 20 =, (or3—
(i) Ao S S BeoE AR
G/ ACISRE G

(i) maximum profit.

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

function rule to find Gy
P 5+5=10

SRS T T Aol TR wore iy afeg
F(Ly)=0WW%ﬁ=qu:

() Flxy)=y-6x+7=0
(W) Fx y)=3x* +2xy+4y® =0

Solve the
equation :

e {1 ST AT SFere <oy -

following differential

dy 4
@ 12 y0=2

( Continued )

(9)

(h)

22A/1098

(11)

Solve the following first-order difference
equation :

oo {7 A-TNE (S RGO A B ¢

Yes1 -5y, =1, yO) =%

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
CONSUMmeEer.

TorereR SoEifel FeE CSn AT
T TS Al SR

U =18xy+9y AT 6x+3y=15

oo Tl TS @RR A x A
y A @ R 2 AR, Bl

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

Lo 1
C = 2L +4K subject to Q=8L*K? =64

( Turn Over )



(12 )

GG TRAMTY I T (C) WF T Foiel
Q) w=re frn tzm 1 W W TR IR
T AT [N (L) W TEEE (K) ]9
Sedte M F 271, @y .

Lo Il
C=2L+4K =¥ Q=8L*K?2 =64

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

§5 O ) B 5 1 G B R £ B IR b
= (Y), oI5 99 (C) W% 9 e (T) Fefa
Pl :
Y=C+Iy +Gy
C=200+0-8 (Y -T)
T=50+0-3Y
I, =500
G, =400

() Analyze the following market model for

stability :
oo fall T SHfEOH AR [ 74
Qg =14-3P
Qs =-10+2P
dp
S
dt (Qd Qs)
* % %
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