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ECONOMICS
(Honours )

Paper : ECO-HC-IO26

( Mathematical Methods in Bconomics - I )
Full Marks ; 80

Time : Three hours

The fi.gures in the margin indicate
full marks for the questlons.

Answer either in English or in Assamese.

i Choose the correct answer of the air.,T:f;

sqs frBtl{<< '$E Es{ril <tR Ufre<t :

(a) f f tidx is equal to

f r ticlr< wf{

(i) E- f (x) ax
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(i,

(iii)

(iu)

trrG) *

(b)

BO1Fo 0017

T{I
negative

For maximization of V=1(x), *
shouldbe 

J'wt' 
dx2

v = y(x)< r{ft$q< **, fi q? qrii<

zero

4l6flSl':O

(iii) positive

<ilws

(iu) double the vatue ot I
dx

du
#{ Tl{< Ts6f

2

(i)



(c) The tallest student in your class
represents

csN'Fr ce'fi< qtrEefs s{ qrqq-({ {E'tr
(i) global maximum

c{te-fir ER* ffi
(it relative maximum

q("rfrs utRS ffi
(iit) absolute maximum

fi<ie{ urRS ${
(iu) both global and absolute

maximum

cat.e-fi{ qr+ fi<iT.{ ERt il{ nexm.p

(d) The direction of y = f (x) can be
measured by

Y =,f (r)< fr{ fi'fu sR< "ffR

duod-
,.., d'a(tu 

-clx-

du(iil *
(iu) dx
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(e) Differentiation of capital w.r.t. time is
lEql{s qr-T{ qr<f w{$-q-{ TRr-{ cefl-{i {lT
0 gross capital

X5 Xe<l
(iil marginal capital

sffi{ TEfi
(iii) investment

Rfrcin
(iu) time path

qT{if 
"tcl

(f) An example of discontinuous function
1S

freF Fe;r{ .!lT Unqs.t keR
(i) rectanguiar hyperbolic function

qtnqs'r{ u&1E. +oa
(ii) quadratic function

ftqtr rl,_-q-{

(iiil cubic function

frqE T{-{
(iu) polynomial function

<q{A rE-{
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(s) If Y = f {*)=b, then :y}, 
*

qfr Y =f(*)-b, Frs 11P1 ?<E'
' x->M

@

co

blM

If lim 0, then lim [t1] t*
\n )

i

b

^/rtvt

ft)

(i4

(iit
(iu)

1

-L

Cfi

n

(i)

(i4

{iit)

(iu)

n-)@ n

0

n-)a

{fr tim L= o , Nrw u*(n nt I tr.e
n-)tn n+r\ n )

0 Y =b2 is a/an

Y =b2 ?q(q. ebt

0 constant function

$fr Tffi ($;<-s 4q-{)
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(ii) polynomial function

uqffi 4q-4

(iii) singular function

qTffi IF-f,{

(iu) exponential function

pfu +na

(i) If A = tZ,+| and B = {2,3, 4, s}, then
find

qfr a = {2,4} wl$ B = {2, s,4, 5} R, F6s
Efrso

(i) A=B
(iil Av B
(iiil AcB
(tu) AoB

Answer the foilowing questions : 2x5=10
uE< Anfq{q{ €E< fr.If g

(a) Why do we need to add one constant
term while integrating a function ?

6

il



qBl T-,iT{< q-{-$E{< qrss fr{ qlfr ebt g"<.$

ma +R-< Ercti?

(b)
du

Find fi br A=

dU
fr.(-q o-{t y =

tog ?'
e2*

dx

log e2

e2*

(c)

(d) Define quasi-convex'

€Ed qTxK qigt fr?ff I

(e)

BO1F0 0017

State why for minimization of a function

the second-order condition should be

positive.

fra +o-+< q-ffiEgt< ilr fiq{ @{-< E6 Fiat'm.o

qK ETCfl ?

State ordered and unordered pairs with

an examPle.

1(?rEFq (@frs) qrcql(?rf,]ffi (q.sfrs) {B

ffirq ft {q1, ErR<rqr< nqR fr{tl

7 Contd.

iflt



3 Answer ang four from the following
questions : 5 x4:2O

se"q eruq{q{ frTolr4t tr/fia? tss< fr,xf s

(a) Explain the necessity of integraring the
demand curve for finding out
consumer's surplus.

stqr( E?E frffi< <ir< Erfur rFq{< qd-sqrd-{

emerftx-ot <fl?l]T s-$ r

(b) Mention the condition under n hich the
technique of total differentiaticn is
used.,{1so explain the statei-nent,
"Integration is the reverse orocess of
differentiation". 2+3=5

$ w<+ol "hB <-<qr< 
"cr 

Dtq{q S"f$"f{
s-{l I E1eE ,$1qF1;i RIq q{<r-frE< sroFi
e[fu-s1" t R-{Gzit <r<]i ert't

(c) Given the following average cost
function, find the marginal cost
function :

AC =100 - 10c + ( !\ o," 12)"
where Q is the level of output produced.
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s-dio fifl tlv <l-T rrE-ffi "K ffi <r{ qEd'

fr(<q qqt :

AC =1oo - loQ + [l) o'
\'2 )

q\o e ?<q Eq"mfiro qrfi-< qGqq 
t

(d.) If TR = PQ, where P and Q are Price
''--' 

u..rd qrn'"Uqy respectively' then show

that
AR

ea = l6-fuF
qfr ?R = PQ, {\5 P q]rl qri v]$ 0 ?{ce.

tR$"t, p-(S Cq'ts<l F,

AR

"a=EfrF
(e) Define continuity of a function' State

why a function must be continuous for

it to be conformable for differentiation'

T4.{< <l<Hk$'gl $ii4 ft <ql ? Fdffi q<sq'{<

<16< q6r +-q-{ ftr {tffiRs qk qfcfl, GT{ I

{fl Distinguish between implicit functionv/ 
ana expticit function' Map the following

function ' 3 +2=5

XY= a
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frfu:FE.{ qrp \{frfre r-q-;Fr rrq< {qFsl frqqq

n-a1 r sq< TEqBs $qGE\o E{Et"n $-{i s

XY= a

Answer ang faur from the foilowing
questions : 1Ax4=44

uq-< $$T{-5 fulmt tr/,car Es< fr$ :

(a) For the following production function

Q = aL3 + bl] + cL + i, what restriction

a, b, c and d will follow to have a true
form of cubic production function ? Also
find at what level of labour {I'), thre

total output will be maximum.

flqE €qellqa rFdT{ O = aL3 + bI} + cL + d4

a, b, c gll$ d({ m14{<q< ?{i qeR1 ,G"]E

q-{n<ctsRcE ..qs )iD't qqfu ftq'i= ':q"il2;T Tq.{<

€qfr "tFt ? E fF frTFI aFr''= iI3-+< frc$qrl

X5 E<"llq-{ {6{s sk<' F.t G. t

(b) If the marginal revenue function for

output x is given by mn-- i-*5,
{x +2)"

find the total revenue fi:nction and the
demand function.
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(c)

BO1F0 0017

$tT qK{ $-ffi 16 qnfr< <rc<

MR =, u 
,o + 5 r {b qt{ qr$ urfut *ql

lx+2)'

Ffr +-{tt

3+7= 10

fl The total cost of a firm is given bY

C = 5000 -l1q+5q2 I Find the

level of outpr-lt at which the slope

of the average cost is zero"

qqq T-li< $ 'ru
c = 5000 -l5q+5q2. frn.lq effiqtoK

ql!fis +'r{"rq-{ elv <1T-< srxvIflq EIE

w qk?

Obtain consumer's surPlus of the

following demand function, given

the markqt Price :

Q=

when Price = 16.
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Eq-{ ulfoi Tffi< "tEt 0qr-v-mm Blg fr*r
s-{'l s

Q= 60

m&T'r p= 16 {l l

5+5=10
(i) If the demand function is

Qr = 50 -2P, + 3P, + A.2y .

then find the price elasticity and
income elasticity, where y= 500
and P, = 2.

qfr DtfuT vqq

Qr = 50 -2P, + 3P, + O.2y ,

q-{ R&?erss-f qis- qffi &eq.i"is-glt
fi-qqq $<'f, {b y= soo vl$ pr = 2.

(ii) The rnarginal revenue function is
given by MR = 50 - 4e, Find the

. point elasticity of dernand when
O= i0.
q.ifx qffi pq'4 ?qeq un = so _ 4e I

$fuK fuReEr4$.r-rfi6 +$, Rert
Q= 10t

- [q)o
\2)

(d)
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(e)

BO1F0 0017

Show that even after imposition of lump-

sum tax and' profit tax equilibrium

condition of market will remain the

same. Also show that imPosition of

sales tax results lesser outPut'
6+4= 10

ffit\e<l F, lumP-sum S[ qFF 4ls'f{Ni S-{

qtR o{< Frqs q<qui frefi e($ Eitfr-< t

E'IN CqT€<t R Rfr A_A WtR SRCE q.Nfi<

Eqqtq{ qM "l'H I

A Given the demand function

P = (tO - X)' and the cost function

C = 55x - 8x2 ' Find the maximum

profit. What would be the effect of an

imposition of a tax of { 9 Per unit on

price ?

fiRql Ff,{ P = (to - x)' qrs <l-r r-q.{

c = 55x - 8x2 qfn rr{6 qlg fifr +-Et t

{fr s& qo-s Rlrfr< seFls E 91T-< ffi +-Et

qn, 65Cs qw{ s"r<s fr erq< qR< I
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(g) If the production function

Q=4oL+3rt -!f
3

where .L is the employment of labour,
find the size of labour to give maximum
output. Also show that if demand curve
is linear, marginal revenue is half of
average revenue at output q.

5+5=10

<fr €q"ffT{ :F{-{ e =4oL+3rt _!Lr, L
3

?qrq qfrs A{e< 4fi$er$ I qr{6 gqexq{

4FK <tc< frql{ qfr${ etRfq{ qk, fifr oEtr
E lcu c?.I\eRl c{, {fr DrRnr R{fi r{R-s T[ EcFr

Et-s<r Qn, Frs Erqr qT hlq N qRK qf{t
{b {N,ftE "rR{q t<q q.

(h) For a function y=logx, prove that

du1
t =:. Also find the limit of theaxx
function : 6+4=10

t:, x2 -25LltTt __
x-+O yz +X_30

BO1F0 0017 74

l

ffit

.lli

,ll
li

I

lir

tir

i

I



dul
,{Et +-ffi y =logx, $fl't srt fi fr=;
qrlN Etr{ TEFI-{ limit v-c frfr $-{I s

x2 -25
LLIIL_-

x-+O 1z +X-30
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