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( Mathematical Methods in Economics—II )

() Find  equilibrium  income (¥)
?onsumption ) ‘and tax revenue (?3 ( Honours Core )
from the following simple national
income model : Full Marks : 80
mew SRR ES I L Time : 3 hours
W (7), o1 I (C) W 99 R (T) el '
Rk The figures m the margin indicate full marks
Y=CtIy+G, ;. for the questions

C=200+0-8(Y-T)
T=50+0-3Y } . Answer the following as directed {any teln) 0 0
x10=

I, =500
G, =400 @%fmﬁmwx%Wﬁm(ﬁ@mwﬁt):
. () Write a unit matrix of order 3 x3.
() Analyze the following market model for
stability : 3 x3 BT Bl GIF (e forat |
wETs frgt qme SR AR e )
® Rk (b} If the two rows (or columns) of a
Qq =14-3P delerminant are identical, the value of
Qs =-10+2P the determinant will be {zero/one).
d, ill i k
EItz = 4(Q, - O,) ( Fill in the blank )
Al 1 e o1 AR (V) KT T, (03
. (4o TR T (/) |

( <1 33 A )
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(c)

(d)

(e}

{)
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(2)

All differentiable functions are
continuous, but not all continuous
functions are differentiable.

( Write True or False )

TRC WA TR WRIveR o, g e
e TR SR e |

( 7 (1 wprey forar )

Is (AB)' = B’A’ correct?
(AB)' = B'A’ %% T4 9

Every homogeneous function is
homothetic, but all homothetic
functions may not be homogeneous.

( Write True or False )

AT P TR TRl 7, g e el
FEACAR TP o 2T 91T |

( 371 ¢ wprey fort )

Define idempotent matrix.

QO Clleund sigoa finyy |

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

{ Continued )

(h)

i

()
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(3)

51 Sfeerm wPR T T e WE W
:%Wwiﬂﬁﬁ@‘@fiﬂﬁ’ﬁﬂﬁwﬁ%m

FN TR

iy 2x2
i) 3x3
fiii) 4x4
fiv) 2x3
( Choose the correct answer )
(o= TS0 R Tferean )

What is the rank of a null matrix?

<51 e (o wEhe & 237

Is x2 +y2 =1 an implicit function?

x2 +y? =1 @b SRS A A ?

If I is a unit matrix, then 5I will be

% 1 9B T (TTFT W, (908 577
(i} a triangular matrix / <5 fag&E
(T

(i) a unit matrix / a51 T (ATF
(i) a scalar matrix / <B1 S (T
fiv) a vector / 51 s A

( Choose the correct answer )

( v Teach Atk Sfereq )
{ Turn Over)




(4)

5 2
fk} What is the trace of the matrix[ 1 3 ]?

[? ﬂcﬁawmw{m%i’w

(I The sotution of a differential equation of
first-order consists of

AT -G 5] SN AP FATE ACF
{i) complementary solution / QSRR
ST
ff) particular solution / R sty
(i) Both (if and () / i) STF (it} VZAOI
(w) trial solution / R TR
( Choose the correct answer )

( w7 Teach! A% e )

(m) Define saddie point.
il Reqg it |

fn} Difference equation is used in discrete/
continuous time analysis.

s /wRkes W [osTs (o7 e 9T
= | ( Choose the correct option )

( wm Rsch MR Sfereqr )

o} Cobweb model 1s very appropriate for
T S (@R e

(i) agricultural products

FRwTe w99 W

22A/1098 { Continued )

(5)

(i) industrial products
B waE AR

(ri) Both (1) and (iy)
(i) T (i) TE!

(w) service
o ST A4

( Choose the correct answer )

( w7 TeAh! AR Sferea )

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

oo i e Ted i (R carer Aws) -
(a) Give an example of a diagonal matrix.

51 3 (e Trese T |
(b) Prove that for any scalar A
AMA+B)=AA+AB

it e =i 9t AT IR AN T @
AA+B)=AA+AB

(c) Give an economic interpretation of
Lagrange multiplier.

wale GoFE JLATSF AN SNSRI |

(d) Define vector space with example.

SrrEReTE Aiwe Te R el o
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(6)

fe) Find the norm of the following matrix :

e tar (EFHoR T Bfeea
32 6
A=|6 4 12
5 3 10

{f) Define intertemporal equilibrium.

HIBTARNE SRANA W= 747 |

fg) Find the rank of the following matrix :
TR (AFOR SRS fey 391

-5 -
A= 3
s

(h) Define homothetic

example,

TIREPTR, R FERR T 9 |

function with

Answer the following questions (any foun :

5x4=20

weTe firr e e i (R e o) -

{a) Prove that

SN T
N(AB) < N(A) N(B)

{ Continued } [

(7)

{b} Evaluate the following determinant :
wre o fRdRcor I T 4
x 5 0
3 y 2
9 -1 8
{c) Find the extreme value of the following
function :
weTe TR TR BAN WM et 4
Z=x2 +xy+2y2 +3
{d) Find A?-5A+7I from the following
matrix :
oo o eewe o/ A2 -5A+71 Ry
29
A 3 2
15 -1
(e} Determine whether the following
function is homogeneous. If so, of what
degree?
wors Rl OOl A T W (1 A, R
-1 1 ¥ =, (S03 A= TAE 2
2
Flo ywh ="+ 20w
w
JIOAJ1098 { Turn Over }
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(g)

()

(8)

Prove that if a function f(x) is

differentiable at a point x = ¢, then fix)
1s continuous at x =¢.

T T QA ;G T f(x), x=c R
AT F, (@ TIAWH x=¢ ﬁﬁl_\-a
wffoans 2'7 |

Given X’=[x x, x3], write out the
column vector X and find XX’
M X =[x, x, x5 T 2GR, covm e
W X R 23, Gy e X7 ey <4

Prove that the Cobb-Douglas production
function Q=AK%P is a
homogeneous production function, if
a+f=1.

T @AM 0 +B =1 2, (B8 F'I-THEH
TR T Q = AK°IP <1 SeiRe
S BRI FE 3 |

linearly

4. Answer the following questions {any foun .

10x4=40

wer il enpryE Tew far (R e wifddy)

(a)

22A/1098

Solve the following simple national
income model using the method of

() Cramer’s rule and fy) matrx
inversion - 5+5=10
{ Continued )

{b)

(c)

JOAF1098

({92

weTs A1 Yaw WOW SId WD fi) CFHEE

HAY P9 :
Y=C+IO +G0

C=a+bY  {a>0, 0<b<])

A price discriminating firm has the
following average revenue functions :

P]. —_—63—401
P, =105-5Q,
P3 =75_6Q3

If total cost function C=20+150Q,
then find the equilibrium outputs and

equilibrium prices. 5+5=10

v Rreneel 41 T AfPE bR 1 SIF

AR oo T (aee
B =63-40;
P, =105-5Q,
Py =75-60Q;

T IW FEACH T C=20+15Q =/, (3
TN SR SR WE S W

Tferear |

A monopolist produces his product in
two different plants and his total f:ost
(TC) function of the two plants are given

by
TC, =10-20; + 0}
TC, =15-60, +203
{ Turn Over }




(d

(e)

22A/1098

( 10 )

If- the average revenue (AR) function is
given by AR =50 -2@, then find—

) profit maximizing outputs;
fii} maximum profit. S5+5=10
e GO Rearery B fon evme B

391 AR 37 (TC) T T'e

| TC; =10 -2Q, + Q2

: TCy =15-6Q, +20Q2
% oI W AR =50 - 20 W, (SF—

(i) S S SR TRAT ARTDI;

(i) s =S fAefy 5411

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

function rule to find % : 5+5=10
wEffEe FomR e e $R wae B afecs

F (x y) =0 o *m 2 fady 71 -

dx

) Floy)=y-6x+7=0

(i) Fx, y)=3x2 +2xy+4y® =0

Solve  the following  differential
eguation :
TS {1 SRR SARECG! A 4

% +4y =12, y0)=2

{ Continued }

1)

{4)

()

AL1098

(11 )

Solve the following first-order difference
equation :

oS Tl AeN-TaE (S7 FAFIECH! T F91

Yr1 —5ye =1, y0O) =%

The consumer’s utihty 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.

TopeTEE SRS TIW W AT AT
AT OETS W B

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

Terore Tomie wiite @R I x wE
ymﬁamﬁwi’aaﬁﬁ,ﬁ@ﬁw

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 = 8LTK 7 =64

{ Turn Over )




