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ECONOMIC~ 

Pupcr : ECO IJC 201<J 

( Mathematical Methods in Economjcs--11 ) 

( Honours Core ) 

Pull Marks : 80 

Time : 3 hours 

The figures in the margin indicate full marks 

for the questions 

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

IxlO=lO 

~ fir~,>i~~1 ~ • m ITTT (fit~~) : 

(a) Write a unit matrix of order 3 x 3. 

3 x3 ~ ~Ul ~~ Cinqf;qi~ ~ 1 

(b) If the two rows (or columns) of a 

detenninant are identical, the value of 

the determinant will be __ (zero/one). 

( Fill in the blank ) 

~~ A. / 1098 

~ l!ltl f.i~ ~ ~ (~ ~ ) ~ "l<fi ~ ) , ~ 

~rt,~¢~nl'1 ~ ~,'~ __ (1f7J/ ul~) I 

( ~ ~ 9[<7'1 ~ ) 

( Tum Over ) 



' :J ' 

J (unctions are 
dt/Terenu.ab e 

fc/ All but not a ll continuous 
continuous , 

d1fferen ti able. 
funcuons are 

( Wnte True or False ) 

.----'ol., ~ ~ ~- ?;~ ~ 
~ ?l'CqM"J• I 11 qr:~"I'( 

~ ~ oS't~~ ~ ' 

( 1,~c;{~~) 

fd) ls (AB)'= B 'A ' correci? 

t.AB}' = B 'A ' ~'° ~ '! 

(e) Evecry homogeneous function is 

homolheuc, but a1J homothetic 

funcuons w_._ay nol be homogeneous . 

( Write True or False ) 

'!f~-1 ~ ~~~~. ~~eon ,r-Rt?J 

~~~~;;;-,"-,6'-fTI I 

(/) Df!fme 1dempoLent marnx. 

~~ ~~ ~..., Mn ' 

fg; Having -An obJectwe functwn with two 

1"",rplanatory vnnables and on<: equultty 

ronalrll.J.llt, lhe order of the second -orde, 

borc1,.,.-r,d Hes.si.an deterrnmant will be 

22A/ 1098 
( Conttnlll f 

f 3 ) 

JJti \:,jR;i,'ljij ~ ,.tr ~ Pl" ~ ~ 

!!~~"'• lff"I ~ 'COOR' ~~ ~ 
~ ~'cf 

(1) 2 x2 

M 3 x3 

(iiJ) 4 x 4 

(iv) 2 x3 

( Choose the correct answer ) 

(~~~~~~1 ) 

(h) What is the rank of a null m atrix? 

Jim' ~ ,~., ..... ~ ·~ ~ '"(· ? 

(l) Is x 2 + y 2 = 1 an implici t function ? 

x 2 + y 2 = l ~ ~--e ~ ~ ? 

(J) 1f 1 is a unit matrix, then SJ will be 

~ J-£t1 "" ~ ~ ~. ~ s,~~ 

22A / 1098 

(I) " u-iangu Jar matrix / IQ~ ~ 

~~· 
(ii) o. unit matrix / .i:·111 ~ ~ 

fm) a s caJar m a trix / JJty ~ ~ 

(iv) n vector / Jltl ~ ~rf-1 
( Chooae the correct answer ) 

( ~'St ~1fTfi~~ ) 

( Tum Over) 



-

( 4 ) 

/kl Wh,JI" 111, 11 .,, e ,>Ith< matrix[: ~} 

(I} 

[ ~ : ] ,~...,-ti• ••r-rm f,/; ~"" 1 

The solutJOn of a differential equation of 
firs t-order cons ists of 

~~-~ ~GT '5/ii:!q>a\~ ll ~'PS ~r~ ~ 
N complementary solution / ~~ 

~!f,l 

(il) particular solution / ~ ~ i:fR 

tmJ Both (1) and {ii) I (i) ~ (ii)~ 

fu ) triaJ solution / ~ '1 ~~ 
( Choose the correct an swer ) 

( ~~ 1'6◄ct , <l1N ~~) 

"'! Define saddle point. 

r{-!r:i ~~ ffirl l 

fTi DJ!erence equation is u sed in discre te/ 
::::..::.:muous time analysis . 

m ·~ ~ ~ 'i'3 (..3i ~ '1 ~ 
~ I Choose the correc t. opuon ) 

' ~~ f.;~s::.~ ' ~ ~~ ) 
:, C ... tr.teb mod-1 · f CJ .s ,·e.ry 3pp ropna te or 

~4'C•·· ~ -- ..... \t ~ !;,~ '8i 
~ ~ C": ru _, ;: .., ,. rr1' products 
~~D 

( 5 ) 

(ii) industrial produ ct R 

~rmP,~ ~ <fl~ 

(iii) Both (i) and (ii) 

(i)~ (ii) ~rGI 

(iv) service 

~'ll"!~.,-]~ 

( Choose the correct answer ) 

( ~'% mror ~ t;fif'8i1j ) 

2. An swer the following questions (any five) : 
2x5mlQ 

fa) Give an example of a d iagonal m atrix . 

l!ltf f.R>i:( C~iil<fi'Jr◄ ~'1 firoT I 

(b) Prove that for any scalar A 

A (A + B} = .11.A + AB 

flj ~~ffl X~~ ~'T~~ 

A (A + B) = )..A + AB 

(c) Give an economic interpretation of 
Lagrange multiplier. 

afl.!11 @! ~~ \51~ ~ ~~ I 

(d) Define vector space with example. 

~ffl ffl ~ "!,~ fflVT I 

22A/1098 ( Tum Over) 



' 6 ) 

f the following matrix : 
{e) Find the norm o ~ 

(!} 

,_ f<m ('1~:r~:: I~]~ : 
5 3 10 

Define interternporaJ equilibrium . 

~~ ~,.,>i , 41◄ Jf~ mil I 

(g) Find the rank of the fo llowing matrix : 

~ C~i14-JXGI ◄ ,t,-ffe~ ~ flT : 

A=[;: ~3 ] 
{h) Define homothetic func tion with 

example . 

~ ffl 'f.("~'1 ~ 'i~ fifvr I 

3 . Answer the following ques tion s (any Jou,1 : 

(a) Prove that 

~'l ff; ~ 

22A/l098 
N(ABJ S N(A) N (B ) 

S x4 c=20 

( Continued i 

( 7 ) 

(b) Evaluate the followi ng determinant 

~ ~ fMt◄4C51 ◄ ~ f.tcfu ~ : 

; : ~I 
9 - 1 al 

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

,tij-:, Mil <fiif.jCG I ◄ ~ ~ ffl~ <A'l : 

Z = x 2 + xy + 2y 2 + 3 

(d) Find A 2 - SA + 7 I from the fo llowin g 
matrix : 

\!1 "'1" firoT C~iil<ti";j◄ ~ A 2 
- SA + 7 I PcftJ 

<RT : 

{e) Determine wheth er the following 

22A /1098 

function is homogeneous . If so , of what 
degree? 

~41~ firm ~ ~ ~ ~ ~ ;mi , f.t~ 
~ I ~ ~, ~ ~ 1TRITT? 

2 
f (x.,y,w) =xy +2xw 

w 

( Tu m Over ) 



' 8 ) 

Prnve that if a 
function f (x) JB 

t Poirll x = c, then f (x ) difTcren11able a a 
is continuous at x = c. 

,..,, ,..1;._ !lGi ~ f (X), X == C f1~ ~ '1 ~<fl v, 'WI 

~~~~<!'"""1~~trn~ ~ , ~ ~ x = c W1" 
~8 ~'.l I 

G . X , _ [ x x x 3 J write out the (g} 1ven - 1 2 ' 
column vec tor X and iin d XX ' . 

1Jfi1 X '= [X1 X2 X3/ firm~,~~ 
~ X ~ ~•,i, ~</1 ~ XX' f• l<flJ <f>-l f I 

(h) Prove that the Cobb-Dougla::i prod u ction 
function Q = AK af)l is a lin early 

h omogeneous produc tion fun ction, if 
a+/3==1. 

~'f <R'l ell~ a +/3 = 1 ~ 1 ~ <JS '1--:s~ 
t ,i>ffi'R ~ Q=AKaL(i ~lJT ~~<:5 ~ 

1'/lf"lt,<'fltR~ ~I 

4 . An s wer the followi n g qu es tions (any Jourj : 
lQx4=4 0 

(o) .' l1>/ vc· th<· f1,//ow111 H simple national 
i11 , r , r, 1f' rn,,rlr·/ u11 ir1f'. lhe method of 

/1) <·, '''"., ·,, 1 t1l1· 1,nd (i1) matrix 
ll t V I r 11t1 ,l 1 5 +5=] 0 

( ContmuPd I 

(b) 

' 9 ) 

C?'\!l fw ~ <i'.3111 ~ ~~ (1) ~ 
<'f"'~ ~'l~ (11) ~f"C611~" ~~ ~~ 
"Sl1l'JlfR <Ri: 

Y = C+ I 0 + G 0 

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

A pri ce disc ri m in a tin g firm has the 
foll owing average r evenue functions : 

P1 = 63-4Q1 

P2 = 105-50 2 

P3 = 75 - 603 

If to tal cost fun c tion C = 20 ~ 150 
then find the equ ilib ri um outputs and 
equil ibrium prices . 5,. 5= 10 

If<! ~<{9 TIT ts~ 91T'M ~'5"31-l ~ ~ ~ 
11::i!-ll 'll<I 13of0 Rm ~ 

Fj =63 -4 0 1 

I'2 = 105 - 502 

?3 = 7 5 -603 

~ <!Til ~ ~ C = 20 + 150 ~. C\t~:2 
i:sr~ ~~.,~ ~<:1 ~ ~ ":..{ 

~'6~ I 

(c) A monopolis t produces h is product in 
two differen t plants and hi s tota l cos t 
(TC) function of the two plants are gi ,·en 
by 

22A /1098 ( Tum OL•er ) 



( 10 ) 

revenue (AR) function is 
f th average 

I e _ 50 _ 20, then find-
given by AR - . . . 

( 11 ) 

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

fi maxinuzing outputs, 
(ij pro 1t 

(ii) maximum profit . S+s,.10 

JIIM ~ f.k.§i\:H' lY' ~ ~ ~'-4ftR 

~ NlfT !ll!f11-~ ~ >t~4◄'1lti l ~ ~ : 

Yr+I -Sy, = l , y~) = { 
~ ~ ~ (TC) ~ ~'af 

TC1 = 10-2Qi + 0i2 
2 TC2 = 15-602 +202 

llfil~~AR=50-2Q~, ~ 

(i) ~ i;Ji5 ~~q,I~ ~~~ ~~ 
M ~~~~, 

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

function rule to find dy : S+ 5= 1 C 
dx 

Gi&~G ~ ~ !ltJn~ ffl ~ ml1 ~ 
F (x, y) = O ~ 'ffi dy f.tcfil ~ : 

dx 

(1) F (x, y) = y - 6x + 7 = 0 

(u) F(x, y)=3x 2 +2xy+4y3 = 0 

{e) Solve the following diff eren tin.I 

221\ / 1098 

equation : 

~ ~ -=i~<>01:nfj ~ w ~~ ~ : 
dy 
dt + 4 !I = 12, y (0) = 2 

( Con m 111< ; 

(g) The consumer's utility function and 
budget constraint are gi,ren as follows : 

U = 1 Bxy + 9y subject to 6x + 3y = 1 5 

Find out optimum purchase of x and y 
which will maximize the utility of the 
consumer. 

~""IC~l-&I◄ ~ "iC<IIRI~, ~ ~ ~ !i!i1< '1n4' 

~~~~: 

U = 18xy+9y ,;r:-~ 6x + 3y = 15 

~'1 '-'-=i'&I ◄ \S9 11.<l lfsl -.tl ~ ~ · ~ x ~ 
y~~ ~ ~'er ~ . f.t-1'1.l ~ I 

(}1) A producer's cost function (C J and 
produc tion function (0) are given below . 
Find the optimum combinauon of 
inputs {labour {L ) and capital (K )} 

22A/1098 

in order to minimize the cos t of 
p roduction 

C = 2L +4K subject to Q = BL ¾ K ! = 6-4 

( n,m Over , 



( 12) 

~~ ~~~ ~ ~ (C) ~ t'-9fllR \l'oif.l 

(0) ~ ~ ~ I ~ ~ ~ ~ 
~~~ ~~ [~ (L) ~ ~ (K)J~ 

>iC~'S~ 1{~~'1 ~~~, Fl~~: 
I I 

C = 2L +4K 1fKfl O = 8L4 K 2 ::: 64 

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

~fun~~~~9Rl~ 
i5{R1 (Y ), C\,l'il <1rn (C) ~ ~ ~ (T) f.t~ 
~ = 

Y = C+ I0 + G0 

C=200+0·8 (Y-T) 

T = 50 +0·3Y 

I0 = 500 

G0 =400 

(j) Analyze the following market model for 
stability : 

~ firo, ~ '5l!~WM ~ Rm't ~: 

22A- 6000/ 1098 

Qd=I4-3P 

Os =-10+2P 

dp 
dt = 4(0d -Os) 

*** 
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