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Paper : ECO-HC-1026

{ Mathematical Methods in Economics—I )

Full Marks : 80

Time : 3 hours

The figures in the margin indicate full marks
for the gquestions

Answer either in English or in Assamese

1. Answer the following as directed : 1x10=10

wars gz ot Tew fan -

fa) If A={a b c} and B ={l, 2, 3}, are they
equivalent sets?

aft A={q b c} WF B={1,2 3} =W, =3
A2 qB1 TAGEB TA 7

https :waﬁ*.assampapcrs.com

(2)

(b) Give an example of disjoint sets.

fafozs wezfea b1 Twrgae faar

(c) 1Is (2 ++/4) an irrational number?

(2 + /4) @B1 =erfqrsy e saca 2

(d) Given the function f(x) = ax + b, find the
derivative of f(x).

fix) = ax + b TFROR f(xA SeFeTs TfFear |

fe} Find :
o+ faefg =47 -
23;’4
1/4

(! The graph of the rational function y = £

X
or xy=c is known as (exponential
graph/rectangular hyperbola).

(Choose the correct option)

y=25 A xy = c TR RIS I
X

S TR | (PR AN/ HASFA ~[EE)
(o Rewrch ifE Bfrsan)
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(g)

(h)

(1)

)

2. Ansﬁer the following questions :

( 3)

Find :
wiet ferefy @ -
e *dx

Write a polynomial function of degree 4.

4 [rATE aBt IeAT waA o o

Write a null set.

%1 fFm [z faen

Find the second order derivative of the
function y=7x-9.

y=7x-9 weroE falm waR SEeems
Tfeear

(d)

2x5=10

et fin ereTYzd Ted o

(a)

(b)

(c)

(4)
If the domain of the function y =10+5x
is {x:2 < x <4}, find the range of the
function.
3y y=10+5x FHACOI9 Hifrcsg
{x:2<x<4} T, o8 TR AP [Adg
47 |
Evaluate :
q= ety w4 ;
2 _
lim = 9
x—3 (x —3)
If AR= ¥ 30 and price elasticity of

demand is 4, find MR.

i AR= ¥ 30 W% witma @ &g
4 7W, (% MR fa w47

() Examine whether the following function

F"it'u;if 1111115- er.artES::I'E product PxQ from is convex or concave -
the following se :
were o ieEfEa o[ INGRAE [ATFA PxQ S fimll WA Ch1 Taee G Tgs, W T
forefey v - flo)=x%-4x-5

P = {l;r 2! 3}

Q={x Uy}

22A /429
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( S5) ( 6 )

1 .
fel) Find dy of the function y = po using the

3. Answer any four of the following questions : o |
Sx4=20 definition of derivative.
S I ereiEa G wifEm Tee Saeesd A HoEs PNy = 1 s dy
x dx
(a) Verify the properties of union of sets by fiefy <
taking numerical examples. fc) Find the relative exirerne value

(maximum or minimum) of the following

fe Turzan i Al e ez afem

function : htips://www.assampapers.com
Fq1 1

w5 S wEelonE  winelEme mawm We (FHoATs
{b) Show that the following function 1is v Ay ) T e
discontinuous at the point x=0 :

wors i TERH x =0 Rqe fRftem &

= Sv? -30x+ 15

CTYSAI : (i Compute marginal productivity of
) capital (MP . ) and marginal productivity
fla=1 x>0 of labour (MP, ) at K =1 and L =2 for the
=0 ‘x=0 following production lunction where Qis
_ '1 ;c‘::(} output, K is capital and L is labour :
- 21, +214=5
Q=3KL" +AK*L +2L +2K
. dy dy i :
fc) Find Ef? and a_xz- for the following afe K =1 % L =2 2w, cerm eqe -
function : 2Va+2W=5 TRl FEGHE Gl ST Mg BesrrateTe
foxq1 WEACOM™ A Y o 9y f5fn (MP, ) I =aa #i%s  Tewaeies MP, )
TS 9x dxy ot a1 217 Q e o TeHwE, KOS
_ 51’1 +3 ’ - > o
T xp -2 @ =3KL" +4K“L + 2L + 2K
/429
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(7))

4. -Answer the full{m.ring questions :

ol Ben 2ieeiisa Taq fimy -

(@) A monopolist demand curve is given by
P =100 -50Q where P is price and Q is
quantity demanded.

e e vifen cag A P = 100 - 50
¥ Ay PO we W Q 9IGe blieare AffEme
ZY, (0%
i) Find the MR function.
MRzt f«isfa =41,

(ii) Establish the relationship between
slopes of AR and MR curves.

-4,

iiil Find the price at which MR is zero.
“ ¥ 2+4+4=10

MR fi = =8, v fadfa =t

Or / 993

State and prove the product rule of

10x4=40

differentiation. 10
arageerd e Sfecora fagfe fam =i ==
4] |
(Turn Over),
Vo 4 W g ke i - —

https://www.assampapers.com

( 8 )

ib)  Derive the following relationship
between Average Revenue (AR),
Marginal Revenue [MR) and Elasticity of
Demand f(ey) : 10

% WM (AR), @ifge wm (MR) W% GiEHE
fEfsEreem SeE e TIRDT SRR oryed ¢

AR
Ed =
AR -MR
Or / 57
Given the demand and average
cost function of a monopolistic firm
as P=32-30Q and AC=0+8+ =
respectively, what level of outpu?

maximizes total profit? What are the
corresponding values of TR, AR, MR, TC,

AC, MC and profit? 3+1+1+1+1+1+1+1=10

95 aTh ofedn wifEm wre s apm e

TFEMATE fran ters, P=32-30 ==
v 5 o S
AC Q+B+3 1 4 =S Sy czaE aps

e e B zta e O3 A e
TR, AR, MR, TC, AC, MC =% = T |

fc) fi) D_-:-.rivc the TC function from the
Blven MC  function, MC =30 -4
when total fixed cost = 100 '

22A/429
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(9)

aAifge am w&m, MC = 30 - 4a =1 2 25

100 =31

(i) Find out the saving function, given
MPS =1-0-2 y'? with zero saving
when income y=125.

=0 Hwwy  Aca "w W oy =125
=, cefeq  enfgs AT =2ETE,
MPS=1-0-2 y'? w&Ema <@ FAwEA
Fer=co! Hefa =911

Or / 5J997

(il In a market survey, 200 consumers
were interviewed to give their
preference for two products X and
Y. Survey results show that
110 preferred product X and
120 preferred product Y. How many
of the respondents preferred both

¥ and Y? Draw a Venn diagram to

—show the result.

gf wmTa FAEeTE 951 A X W Y 3
ewa sMEE 200 %R CSTEHE Gl

120 wea Y FRARs Cv A =

coraiE X WE Y JCNG wGR T A
Wﬁwﬂﬁmﬁmm:ﬂwl

§ Turn Ouver }
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T3

( 10 )

(ii) Explain the concept of

Quassi-Convex and Quasi-Concave
function.
To-mEAEH WE e -L@e  Wwel-q A
fagcg forar

(d) The total cost function of a firm 1s given
by C = Q3 - 607 +2Q +50. Find the level
of output at which the average variable
cost (AVC) is minimum. Also show that
AVC = MC at that level of output. 7+3=10

R C G %5 q@ wEECsl AW
C=0>-60%+20+50 =W, (@ 4TS
AfqeE=E am (AVC) FFE cgE Sedmes
g e oz Beemam ofImios
AVC = MC 3@ rysat |
Or / |31

Evaluate - I%x5=10

a1 fiefa T -

@ i[}«:2 +3)x1

. 4 o

(id) J22x dx

—22A/429
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(11 )

Py 3 1 X 5
- —2e™* + = ldx
(ii1) I(le 2 e x}

{iv) Ixe"‘dx

v ia[xz +3x+2)°
dx
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