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L ( Mathematical Methods in Economics—II )
() Find equilibrium income ¥),
consumption (C) and tax revenue (T) ( Honours Core )
from the following simple national

income model : Full Marks : 80

woTs fi e wow SR SfE o[ ST Time : 3 hours
o7 (Y), o W (E)W?NW(T)ﬁ‘fﬁ
T ' ( The figures in the margin indicate full marks
: ( for the questions
C =200+0-84°T) 1. Answer the following as directed (any ten) :
T=50+0-3Y 1x10=10
Iy =500
_ c(;) B wmﬁmw@wm@mwy
0 =
(@) Write a unit matrix of order 3 x3.
() Analyze the following market model for 3 %3 TR B G T 4 |
stability :
O i Qe SNRCE TfEFel Ko 41 - . (p) If the two rows (or columns) of a
Q4 =14-3P determinant are identical, the value of
Q. =-10+2P the determinant will be (zero/one).
( Fill in the blank )
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(c)

(@)

(e)

(9)
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(2)

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

( Write True or False )

T SR TR, A =W, g ACE
SRS R TR 7 |

( 7S} 1 =PTey fordt )

Is (AB)’ =B’A’ correct?.
(AB)’ = B'A’ W% T 7

-

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

( Write True or False )
AT AP TGS, NSl =W, % Aecen e
FEACIR I T RS AN |

( 377 & =PTey fordt )

Define idempotent matrix.

- 9T (e kel e |

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

( Continued )

(b

()

0)
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(3)

<b1 SfSer® TR B TOG B SF WA
afivme o1 e ‘i’ iR Bew
& 7]
(i) 2x2
(i) 3x3
(iii) 4 x4
(iv) 2x3
( Choose the correct answer )

(o= Vel AfR Bferear )

What is the rank of a null matrix?

b1 R® (e wfEfe & 232

Is x2 +y? =1 an implicit function?

x? +y? =1 b1 wRRS T T 2

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

3t 1 451 7% (o™ W, (S8 5127
(i) a triangular matrix / <B fag&R
RIEEE

(i) a unit matrix / 901 I (AT
(iii) a scalar matrix / «o! S (e
(iv) a vector / 91 e i

( Choose the correct answer )

( om TS MR Bferear )
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(k) What is the trace of the matrix{ i 3}?

[f i]@aw?@wwﬂﬁs?’a?-

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

AT -GN B SEFANT AT TS AT

(i) complementary solution / ﬂﬁ"ﬁﬁ‘
BRI
(i) particular solution / R sy
(i) Both (i) and (i) / (i) =< (1) ‘1‘61131
(iv) trial solution / *fRUF AL
( Choose the correct answer )

( = Teach! AR et )

(m) Define saddle point.
opfier R sigeat el |
(n) Difference equation is used in discrete/

continuous time analysis.

e /ofRTe R Rorae ow FeT I9TS
q | ( Choose the correct option )

( vy e MR Sferear )

(o) Cobweb model is very appropriate for

T WD @R w9z =W
(i) agricultural products

FwS T[ IE@
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(5)

(i) industrial products
Brlfale T AR

(ifi) Both () and (i)
(i) ST (ii) !

(iv) service
CTAT STHAR AR

( Choose the correct answer )

( w% Teacol Aife Sfeea )

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

wore fra eppryed Tes fa (R e #fiwb)
(a) Give an example of a diagonal matrix.

b1 Rl (Mo Tizad e |
(b) Prove that for any scalar A
AMA+B)=AA+AB

& @ ey A A I 2909 I
AA+B)=AA+AB

(c)  Give an economic interpretation of
Lagrange multiplier.

2 BIFT TLAST T SRCERT |

(d) Define vector space with example.
TrRaepTR e Tor @ i |
( Turn Over )
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(6) ¢ P

(e) Find the norm of the following matrix : (b) Evaluate the following determinant :
weTe gl (AFHON TP Sferea : wore e FERFCOR NI fefd <
Fziie ‘ 5 0
A=l6 4 12 a 4o
o 3 le 9 -1 8
() Define intertemporal equilibrium. (¢) Find the extreme value of the following
ABSTRT SRR ke A | function : ,
weTS fir] oo/ b9 NI e 4
(9) Find the rank of the following matrix : \ 22 Lyt Iy’ +3
o (EFHCON SRS AT 991
L5 g | (d) Find A2-5A+7I from the following
T 15y matrix :
oo fi ey o/ A% -5A+71 ff
(h) Define homothetic function with 91
example. &0
BrIPTR ST T e | A=[5 —1]
3 : : (e) Determine whether the following
. Answer the following questions (any four) : function is homogeneous. If so, of what
5x4=20 : degree?
© 2
ﬁ@ﬁmm{a%mﬁm(ﬁmmﬁﬁ). wore gl TGO P FAT W A =, PRy

391 | I =, (903 N @[ ?

xy2

w

(@) Prove that
oA I & floy w)=
N(AB) < N(A) N(B)
22A/1098 ( Continued ) 22A/1098 ; ( Turn Over )

+2xw




0

(9)

(h)

(8)

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

WﬁWNﬂﬁﬁﬁWf(x),xzcﬁ“@
SIS W, (OB T x=c "Re
oz 27 |

= AR .
Given X{=[ x Xy Xx3], write out the

- column vector X and find XX

M X'=[x Xy x5 | TF A, coem A
X 29, oy o xx fafy 97 |

Prove that the Cobb-Douglas production
fanction Q=Ak*P s 4 linearly
homogeneous production function, if
oL+ =],

2T @Mt o+ =127, corm F'3-GHEIN
SSAF T 0 = AK LB Bt etaRe T
TPt oA ey 2y |

(b)

(9)

wore il e wow WRE SR (i) (@ NS
e we (i) dfc (e ciwiecd
S 991 :

Y=C+I) +Gy

C=a+bY (@>0, 0<b<1)

A price discriminating firm has the
following average revenue functions :

Pl =63"4Ql
P, =105-50Q,
Py =75-6Q;

If' "total’ ‘cost’ 'function’'C'=20 +150Q,
then find the equilibrium outputs and
equilibrium prices.
79 Reshiead 391 Beome AfSdH GOR 518 S
pE I ACTCR R ETeY

})1 =63_4Ql
P3 =75—6Q3

T IW FANH I C=20+15Q W, (OF
ST ST oW WE SR ®

Sfersar |

S16=10

4. An i
swer the following questions (any four :

10x4=40
T Fisl PTER e foar (R o ) -

(@) Solve the following simple national

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

;lr)lco(r:ne model using the method of by
By T land ) matrix TC, =10 -20, +Qf
i o TC, =15-60Q, +2Q3
22A/109
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( 10 )

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

(i) profit maximizing outputs;

(i) maximum profit. 5+5=10
& G0 RereR ol fon aee Tedmm
F9 TNAR I/ (TC) Fo A

TC, =10'420; 02
TC, =15-60Q, +2032
It 9% W AR =50 - 20 2, (ST—
(i) T =S PR oA ARAPIE;
(i) ST =S ey 391 |

-

(d) For each F(x y)=0 use the implicit
function rule to find % ’ 5+5=10
GRS e A e TR wee fran afech!
F(x, y)=oww%ﬁ={aw :

() Flxy=y-6x+7=0
(M) F(xy)= 3x? +2xy+4y3 =0

(e) Solve  the following  differential
equation : '
ST WY1 SRR FRPIECO! T 7

dy
= +4y=12, y(0)=2
b y(0) =
22A/1098 ( Continued )

(9)

(h)
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(11)

Solve the following first-order difference
equation :

oT A SYN-TFNS (S0 FANFIEH! Y I
Yt+1 =Sy =1, y(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.

Toicere Toaifrer Fom Wi qices Afws
AR ©eTo fa g

U=18xy+9y MI¥ 6x+3y=15

Tocere Sogafael FfRE @@E AR x T
y AR & R 73 o, e a1

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 = 8L3K? =64
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