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ECONOMICS
Paper : ECO-HC-2026
( Mathematical Methods in Economics—II )

( Honours Core )
Full Marks : 80
Time: 3 hou;s

The figures in the margin indicate full marks
for the questions

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

R - Sy g p——
(a) Write a unit matri:; of order 3 x3.

3 x 3 T G5! 9T e ford |

(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 )
3t o1 RewF o1 R (71 T9) 0T =W, (o
bR T ____ (F0/99) 1

(09 9 =R 1)
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(2)

(c Al differentiable functions are
continuous, but not all continuous
functions are differentiable.

( Write True or False )

ﬂmwﬁaw@wﬁﬁma,mm
SRftkw T SEFea 727 |

( 7S 7 =prey forar )

(d) 1s (AB)’ =B’A’ correct?
(AB)’ = B'A’ 8% T ?

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

( Write True or False )

oTOIF APT TR TN T, T TR vl
FeRCZ, APT T 712 I€ AT |
| ( 373 G opTey forn )

() Define idempotent matrix.
o (e kel Tt o

(9) Having an objective function with two
explanatory variables and one equality
constraint, the order of the second-order
bordered Hessian determinant will be
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(3)

<1 ST FAPR P O B AF WA
afere o e ‘@Ra Rfres Re

& T
i) 2x2
(i) 3x3
(i) 4 x4
(iv) 2x3
( Choose the correct answer )
(o= Teco MR Bferean )

(h) What is the rank of a null matrix?
9B Re deee wfRfes Rge

i) 1s x?+y? =1 an implicit function?

x2 +y? =1 o1 >R FoW = ?

() If Iis .a unit matrix, then 5I will be
3f 1 401 €I (o W, (S© 5127
() a triangular matrix / <o f4gEN

() a unit matrix / 951 T (T
(i) a scelar matrix / b1 St (NETF
(iv) a vector / <ot 3ife M

(‘Choose the correct answer )

(o% Tevh! AR e )
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(4)

.5 2
(k) What is the trace of the matnx[ 1 3 ]?

[? i]mmﬁsi’a?

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

ST -G O] LI FRFN SIS T
(i complementary solution / MISYRES
ST
(i) particular solution / RC*¥ g
(iii) Both (i) and (&) / (i) S (i) YRG!
(iv) trial solution / =% ST
( Choose the correct answer )

(s Teahr AR B )

(m) Define saddle point.
s R ST s o

(n) Difference equation is used in discrete/
continuous time analysis.

Ryo/oRTe 1 Rowae v FWwgq 77©
ELll ( Choose the correct option )

( om Resco iR Sfenear )

(o) * Cobweb model is very appropriate for

TS ST R w42
(i agricultural products
&S 71 AR
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(5)

(i) industrial products
STHTNF TR AT

(iii) Both (i) and (i)
(i) S (i) OO
(iv) service
G AR A3

( Choose the correct answer )

(o TeIo! R Tferedn )

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

oot Tl 2P Bes (R ceveen #fiob)
(a) Give an example of a diagonal matrix.

a5t Rl (Terewt Tarzaet T

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

R e S I AR IR AT I A
AA+B)=MA+AB

(c) Give an economic interpretation of
Lagrange multiplier.

wele BT AT T ST |

(d) Define vector space with example.

TrrAPR e Terd i e |
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(6)

(e) Find the norm of the following matrix :

1
% wore Rl = TWe Sfere : 1
32 6 '-
A=l6 4 12
53 10|

() Define intertemporal equilibrium.
SRTNRT SRR e f |

(g) Find the rank of the following matrix :
o (e woR SRS fAdfa 31

Ae -5 -3
15 9
(h) Define homothetic function with

example.

.WWW"IW‘WWI

3. Answer the following Questions (any foun :

, 5x4=20
wore fitar eppTyes Bee i (R e wifie) -
(a) Prove that
, o1 T A&
N(AB) < N(A) N(B)
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(7 )
(b) Evaluate the following determinant :
wers T Ao T fRefT 41
1x 5 0
3 y 2
9 -1 8
(c) Find the extreme value of the followihg
function :
wors fRET FeoE B AW ey 990 ¢
zZ=x2 +xy+2y2 +3
(d) Find A% -5A+7I from the following
matrix : .
wre A GeRws s A2 -5A+71 Bf
41 :
A= 3 2
15 -1
() Determine whether the following
function is homogeneous. If so, of what
degree?
wore fEl FocE P T W A T, e
391 | 3 =W, o = J @[ ?
2
floyw) =2 +2aw
w
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(8)

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

oM I A M 9B TR f(x), x=c RI@
STREN . W, (™ Tl x=c (e
wfifteme 291

| (g9) Given X'=[x; x5 x3], write out the
column vector X and find XX'.
qﬁ X'=[x1 Xo x3] ﬁm m, AOTEC ﬂﬁ’q
¥ X & 2’3, o e xo¢ fef w1

(h) Prove that the Cobb-Douglas production
function Q=AK®P is a linearly
homogeneous production function, if
oa+p=L
o9 T A I o +f =1 W, (OB FI-TIFBI
T T Q= AKLP @1 SRAIRT TR
S BN T |

4. Answer the following questions (any four :
: 10x4=40
oot Tl T B i (R e wif¥by)

(a) Solve the following simple national
income model using the method of
(i) Cramer’s rule and (i) matrix
inversion : 5+5=10
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(9)

wore fa e wow S Wi (i) FNS
S wE (i) AN CREEw RO
ST <41 :

Y=C+1Iy +Gg

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

() A price discriminating firm has the
following average revenue functions :

¢Pl = 63‘401
P, =105-50,
P3 =75-6Q;

If total cost function C=20+15Q
then find the equilibrium outputs and

equilibrium prices. 5+5-10
w9 SRR 91 Beo ofodm bR P =W
FoAFEN ©ero fran CxeR

P, =63-4Q,

P, =105-5Q,

| Py =75-6Q;

P T Tl MW C=20+15Q =,
SR BT G o S W
ferean |

(c) A monopolist produces his product in
two different plants and his total cost
(TC) function of the two plants are giver
by :

TC; =10-2Q, +Qf
TC, =15-6Q, +20Q3
22A/1098 ( Turn Over )




( 10 )

If the average revenue (AR) function is
given by AR =50 -20, then find—
(i) profit maximizing outputs;
(i) maximum profit.
& GO RearorR 161 o7 dese BRem
3 AR I/ (TC) Fo4 XA
TC, =10-2Q; +Qf
TC, =15-6Q, +203
If7 1% & AR =50 -2Q W, (SB—
(i) B =TS IR LA ~ARTPE;
(i) % =S ey 741 1

5+5=10

(d) For each F(xy)=0 use the implicit
function rule to find % : 5+5=10

RS TR T s IR oo i !
F (3 y) =0 o i1 & ety 1

) Fxyl=y-6x+7=0
(i) Fix y)=3x% +2xy+4y® =0

(e) Solve = the following differential
equation : ‘
woTS a1 SRPAAN STRID! FNGH I

dy

Y iay=12 =
7 Y , y0y=2

!
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(11)

() Solve the following first-order difference
equation : '

oTS il AAY-FHI (S7 ANFIACH! AN T4 ¢
| Yes1 —5Y: =1, yO) =2

(99 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.

ToireeR SISl T oI s AT
TR SoTe fra =R :

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

Torere™ TAel WWiRT @R IE x wE
y AT & W 7' =R, Ay )

) 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 = 8LYK? =64
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(12)

G TN I FoW (C) AT BT T

@) =© fin tz1 W Ry F</ 7

CAMTH Botmw [ (L) W T (K) ][]
e g 5 2°7, Mol =

C=2L+4K FIF Q=8LiK? =64

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

TS il e WO oY Wi R SR
S V), o1t 39 (C) e 39 1w (T) By
¥4 '
Y=C+IO+Go
C=200+0-8 (Y -T)
T=50+0.3Y
I, =500
G,y =400

Analyze the following market model for
stability :

e T I W e R 41 :
| Qq =14-3P
Qs =-10+2P

dp _ _
?t -4(Qd Qs)

* % &
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