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ECONOMICS

Paper: ECO-HC-2O26

{ Mathematical Methods in Economics-Il I

( Honours Core )

FulI Marks:80

Time: 3 hours

The ftgures in the margin indicate futt marks
for the questions

1. Answer the following,&s directed. (any teri :

1x1O=10

irqg fr-rrqTqT ffii \ry-f{l-fr bq{ fur (Rcqrenrffi) :

(a) Write a unit matrix of ord.er 3 x 3.

3 xS qq{ ,qbr qirs Cf6r+nn frqr r

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

( Fill in the blank )

{fr ,qbr ftf{+.{ Fr -rtR (qr w) ets Rs, ca-(s

fr$T@KrnE'<

( t[rfi5R13qrqt )

ECQ,qC2
J 

t......

f s-{.
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All differentiable functions are
continuous, but not all continuous
lunctions are differentiable.

( Write True or False )

q?F-FTr q<-s-qfrT Twtr. qRRfl q{, fr€ )rFcdTI

qRfrv rFfraR q<<FqftT q-qs 
I

(:tgl c{\ryqerfuT )

(d.) Is (ABI' = B'A' correct?

(A^B) '=B'A' \9qqu-CT?

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

( Write True or False )

eggt?F qn IFq5A qqam qg, fr€ )i?Fe6il ;nFnet

rFq6RqIT FFI;t-{.'<e "ffCT I

( :tsl 6{ qqqr fiTr )

(f) Define idempotent matrix.

<of{T ffi'drssq q(wr frTr I

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

,{br qBEqFr

g&ffiT eFFt

w{ Ek

ft) 2x2
@ 3x3
W 4x4
(iu) 2 x3

(

(3l

Choose the correct answer )

(lgqWlqrRtfren )

(h) What is the rank of a null matrix?

,{br Rs dprsq -r1fte fr q'q r

(t) Is x2 + 92 = t an implicit function?
.I

x2 +A2 = 1 {bt sffi rPaH q{?n?

0) If I is a unit matrix, then 5/ will be

qfr r,qbr qrr ffiqrs qq, cqs 5/E?
(t) a triangular matrix / ,qbf W{

dr-drtr

(u) a unit matrix / ,lbT qTT dtams

W a scalar matrix / 'qbf 
qhf ffi6T<W

(iu) a vector / qbf qtrf qffr

( Choose the correct answer )

(lsqffirqrQ0freqr )
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@l-s 21&) What is the trace of the matrk 
I t , Jt

( 4l

t-s 21 (- (^ ,

L; ;.]ffi\ryTrE{frq'<t
The solution of a differential equation of
first-order consists of

sen-4qq ..{h q@ qfrTTqT qqt{Fn5 e{rcr

(L) complementary solution / tR5+
$NI{t-{

(u) particular solution / frrN q'il{t{

(tii) Both ft) and (O / /t qT {ry Terrbr

(iu) trial solution / qftry"f q:{l{R

( Choose the correct answer

( \eqffitrrRbfre<t
(m) Define saddle point.

ffqmqiwTfrrr I

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

frrenrynw )nr Renqqu csq Trfts{"r ql<q\o

E{l ( Choose the correct option )

(\sKffir{rREfreKr )

(o) Cobweb model is very appropriate for

:FFTIEI'{ qTRfi CTR \ryqTQ. q{

0 agricultural products
TRq]s KEIE <lcE

(sl

industrial products

bftirfars &<Fr <t-67

Both (t) and ftn

frl\rlr firKfibr

(iu) service

Cq<il q.Nfu <16T

( Choose the correct answer )

(rsq kqdTqrRtfrsn )

Answer the following questions (any fiuel :

, 2x5=10

sw fr{T sffiTas Gw fi{T (fr mrrryr "iubr) :

(a) Give an exalnple of a diagonal matrix.

,qbf RT.f ffiarcsq'Grfq{"f fr{f I

(b) Prove that for any scalar I
)r(A+B) =l,A+l,B

ft cerq qfur qrfr trT <Kq snl"t s{l c{

(A+B) =)"A+l'B

(c) Give an economic interpretation of
Lagrange multiplier.

ET,stq sqTs qqftFl.&T qil?l]'T qrrrq@ryr I

(d) Define vector space with example.

oTR{q}rq.qhr Eqr qqwt fr{T I

(tu)

2.
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(e) Find the norrn of the following matrix :

sapfrTr ffiqtqqbftsqr:
f-s 2 6l

e=lo 4 L2 I

I s 3 lojL'

Define intertemporal equilibrium.

\TIg3ql{R.s EITTTIstFr q(wt fr{T I

Find the rank of the following matrix :

strrffilry.{ryfi.fuF{r

A-[-s -3 I
Lls eJ

(h) Define homothetic function with
example.

Gqrqqqqqqlrffq rr6Tqr q(wt frq'r r

3. Answer the following questions (any foui :

5x4=2O

igqgfr{T sr{TKbsqfr{T (fr cq.nqrDfRbf) :

(a) Prove that
gNIEf TEI Cq

(rl

Evaluate the foltrowing determinant

s.qs firr frdfi'(brq qn fr.fu Tqt :

lx s 0l

ls a 2l

lo -r sl

(c) Find the extreme value of the following
function :

\r6rs frTr Trr{ctrq Dst qtq fifi Tql :

Z = x2 + ry+2a2 +3

(d) Find A2 - 5A +71 from the following
matrix :

\Fts fiil cffiT "Fil A2 -5A +71 fr{k
TqT:

t-3 2lA-l I

L5 -1J

(e) Determine whether the following
function is homogeneolrs. If so, of what
degree?

\5qq fr{T TE{ebr q1"r rrq;{ q{ 6{ F$[, frqt
qn r qfr q{, c6cs firyn qIGIK?

f (n a, wl = 
xa'z +Zntt
w

(b)

n

(g)

22Al1098
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Prove that if a function f (x) is
differentiable at a point x = c, then f (xl
is continuous at x = c.

(el

\rN ftTr qsqaT q.|-er qtrE \TrR?h ft) GTK{

"rqft qrc ftq sffir cf,arssr "6fuc{
qil{n <Kt :

Y-C+Io+Go
Q=a+bY (a>0,0<b<1)

A price discriminating firm has the "': 
"ffi

,.ij ffi ..;._&_following average revenue functions : '0"' w;*'-
PL=63-4Qr f"Pl :

D _ 1 n( trn { 
,#il |i .. -,o,ir,i

P2 = 105 -SQz 'i, il;i, r -:r,
"' ''**il' i tt'

Pg-75-6Qs l',tr','
If total cost function C -- 2O +15Q, 

.

then find the equilibrium outputs and
equilibrium prices. 5+5: 1 0

smT"f Tfl C{ {fr .{bT rFr f (xl, x = c frf"
q{rTfr{ q{,
qRe{s q.'T 

I

cgeg TE{6bT X=C frF
(b)

(g) Given X' = [xr x2 x3
column vector X and

l, write out the
find XX'.

qfr x' = [ xr x2 xs I fiTr qll-rF, csee qft{
ug xfr q.'<, fr*tt qlq xx'fi"f{ TTT I

(h) Prove that the cobb-Douglas production
function Q-AK\LF is a linearly
homogeneous production function, if
Cr +0 = 1.

3HT"t TTf R {fr o +B = 1eS, 6e?C T'<-srt{lF,E
bqryrq TqT Q = 'IK}LF ,{bf q<q?:il}T q1q6

ry*r Gqoffiq rq{ q.{ I

4- Answer the following questions (any fou| :

10x 4=4O
w,sfrrr sflq{$ tw fr{T (fr mrc{rurRh)

(a) solve the following simple national
income model using the method of
ft) Cramer's rule and (tt) matrix

rq ReffiTTq $Tr tq"rpn eesR qbn rrv q]rt

rrcn-6Et{ w1\5 fr{T rq6q.

PL =63 -aQt
P2=105-SQz
Ps =f5-6Qs

S <K T6rq-ch {fr e=za+lse qn, Nzs
EF{:ryil Sq+mTq ffiqr"r \ry.t?F gF{:TFII T{
Sfr.gqf I

(c) A monopolist prod.uces his product in
two different plants and his total cost
gC) function of the two plants are given
by

TCt = 1O --2Qt * a?

TCz - 15 -6Qz +2aa
5+5= I 0

22Al 1Oe8
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If the average revenue (AR) function is
given by AR = 50 -2Q, then find-
(t) profit ma:cimrzing outputs;

W m*rimum profit 5+5=10

qq{ 
'qrofrTl 1W{ $ &H gFFN Sqefiqq

TqlqlTsqnr (rc) ryE'E
TCt = 1O -ZQr * a?

TCz = J5 - 6Qz +Zaa

qfr q-\e \ry{ AR = SO -zeq{, Cs-Cg-

(r) rrc-ds EIs \qsf{qtfr Sqoffiffi "rRqTqq'q
(tt) {afuErfr'fusil |

(d) For each F (n U) = O use the implicit

function rule to find X: S+S=1O

sffi rrq:K frT{ sfc{ilrt TR gatg ffil flf\gdl

F (x, ul =0 rF?r.F{ ?Kt 
#R.fu 

TEt :

ft) F(nUl=A-6x+7-0
(u) F (x, Ul = 3x2 +2xA +4g3 = Q

(e) Solve the following differential
equation :

EW It]iT W(I?F'aI;[IT Wrcq TFI T{I{N Ti{T :

( 11 I

(fl Solve the following first-order difference
equation :

sN fr{T sq:l-qq{ FT qft-$E"Kfr wKFr rrl :

ut+t-Sat-1, uP) =1

(g) The consumer's utility function and
budget constraint are given as-follows :

U - LSxy +9A subject to 6x +3A = 15

Find. out optimum purchase of x and A
which will marimize the utility of the
consumer.

$opp1s;q o"rrqrflFr IFGFI ql?F TKqb flf,tg<rq-s

GTITCT \oW frTf etCR,:

U - LSxa +9a qfCoffs 6x +3A = 15

g46s1qrq o"n'qrffuT q{rR-s cqr{K <rc{ x rrFP

y :ttrfu @TI fiilflr {< qtft{, frfr T$ t

@ A producer's cost function (C) and
production function (A) are given below.

Find the optimum combination of
inputs [labour Wl and capital (/()l

in order to minimize the cost of
production

C = 2L + 4K subject to Q = 8Lt 6* = 64
ry +4A =L2, U(0) = 2dt 'r

(Continued ) 22Al 109822Al1098
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qw[ Gqonqrr <t-{ Tdn (c) \ryFF Gq{F?{ rFT
(A) \o6ts frTI f<q I TJT qffiil T{rT <16T

bqenrrr $omr trFr (Ll qFP IFfi gr)lr
qe{qr qifruq ft q'q, frqh T?il :

Q=2L+4K {KoEqF Q= AI}Xi =64

Find equilibrium income qJ,
consumption (C) and ta>< revenue (f)
from the following simple national
income model:
\ow frTr TFT qtQ{ qFFr \Trffi "fEt sFpTF[

\ryFr F), Frq <lq (c) w+ n.r qq'q (r) fr.fu
T<I

Y - C+Io +Go
Q =2AO +0-8 (Y- ?)

I

!=50+0.3Y
Io = 5oo
Go = 4oo

(j) Analyze the following market model for
stability :

\'qs frilr reilr 

ffi_Y 
ficuqq rrr :

0" =-10+2P

#-{(Qa-%}

***
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