3 (Sem-1/CBCS) ECO HC 2

2022

'ECONOMICS

( Honours )
Paper : ECO-HC-1026
( Mathematical Methods in Economics—I )

Full Marks : 80
Time : 3 hours

The figures in the margin indicate full marks
Jor the questions

Answer either in English or in Assamese

1. Answer any ten of the following questions as
directed : 1x10=10

ST PR R I Wb ot Sew f

(a) How many subsets can be formed from
a set of n elements?

nRYE M B KT o Rewdy
TRl o7 oMY
(b) Write yes or no :
Is y=b" an exponential function?
W @ T

y=b* b I T W7
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(2)

LG o e o

( 3)
¢ Ify=flx)= b is a constant, then what (h) Find -
will be Eﬁuu , dy
xX—
. - 1
%QH.\.»H-HW Egﬁdmﬂvﬁ@aunﬁlﬁm\ .—ﬁmﬂx

& 237

(i) Write true or false :

(d) State the relationship among average W5 ( N5 o

venue (AR), marginal revenue (MR) o
Hﬁ elasticity of demand (ed). ] (AUuBY=A'nB
5% WE (AR), df%F I (MR) =% oif¥a
Fefegereel (ed)d Tre@ T ot |

g T S T T
e —y

() Choose the correct option :

Marginal revenue product of labour
(e) State ordered pair. (MRPL) = x Marginal physical

R, fnat , product of labour (MPPL).
Ffre @t i, fran

e e T S BT T 0T

[ Total revenue (TR) / Marginal
revenue (MR) |

() Write true or false : _ wa e Ak ot -
wF ¢ wE o W9 Afds Wm e (MRPL)
= {0} = x W@ e IR TV
¢= (MPPL).
W (TR) / ¢if$* W (MR
(g9 What will be the elasticity of demand of [ R/ {MEY]
the function p=10p™?
D=10p™° Tk vRwR Ffegeee & (k) Write a power function,
%37 &bt ST T e |
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(m)

(n)

(o)

(p)
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(| i

Find the value of mw .uw.

mw.wwu i Sfersat |

Write yes or no :

Is (3+V2)(3-V2) an irrational number?
= @ 9

(3+V2)(3-V2) <5t SeRTT TR WH?

Evaluate :
= T =1

1
—dx
.-. Rm

Draw a rough sketch of a rectangular
hyperbola of the function xy=c.

xy = ¢ TR GO 4G Qb FoTet &1
T B |

Choose the correct option :

If the net investment [t) is given,

then the time path of capital stock K
will be

[ differentiation of t) / integration

of It) |

( Continued }

B ———
g PR A S T TN T

(@

()

( 5)

ww R Ik ot -

%dﬂ@@gﬁﬁ.ﬁaaﬂvgg
SNl K oo %' _

[ [t)3 S / Kt)3 S |

Given demand function Q=500-5pP,
find out the price to sell 200 units,

SIf¥ T Q =500 -5PF *f1 200 B i
R A 7 e w1

Obtain the second-order derivative of
the function y=x2 +2x.

y=x24+2x TG [ &Sy NgR wagers
Tfeneat |

2. Answer any five of the following questions :

Y AR R @I o Swe ft

(@)

A23/448

2x5=10

If the demand curve under perfectly
competitive market is given by P=a, a

ooSmﬁmbn.mroéﬁrmﬁmrmm perfectly
elastic demand.

%im@gﬂaﬂwﬂaﬁﬁmﬁﬂg

P=a, 9 &3® 20, (o8 24 oiftwt sresyd
R 3 orysar
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( 6) (7))

(b) Find the Cartesian product AxB from
the following two sets :

wore i ol PR A PORA AR
AxB fafy 34 :

A={a,b), B={p,a1}

M Find 2L and 2L of the following
A.wxu m.wkw

function :

wor wo o Y ww L iy
AQHH Auk.w

(c) Venfy :
HeTe fAwed ¥4

Y= xm +3x1Xy + 5xy

(i) Evaluate :
Ay w4 .

unﬂk

C= om

(d) Why is a constant added in integration men..x

of a function?
o GBI TIGEEE A0 Wbl &ad R ans

g (i) If the domain of the function y=2+5x
is the set {x|1<x<3}, what will its
range be?

MW y=2+45x  WWOH  Sfieeg

{x|1<x<3) =W, (o8 WA PR & 237

(e) Draw a Venn diagram to show ANB.
AnB @t o (4 B e 3|

() Define quasi-convex function.

TG worerd el |

3. Answer any four of the following questions :

5x4=20
(g) Find the differential of the function Gofd e R e sifib See o
y=5x?+10x-8.
y=5x2+10x -8 wAqOA @ Ga@d f4efy (@) Given A={l,2,3,4,5), B=(3,4,5,6,7},
4 | find—
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(b)

(c)
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(8)

ot w10k A={1, 2,3, 4 5), B=(3:4,5.6, 7,
Ay +0—

i) AuB
(i) AnB
() A'nB
(iv) (A-B)

Evaluate :
fad #4 :

Edg:wxl&..wk

x—0 X

If 9=AK®I} and a+p=1, then show
that

T Q= AKIP W UF a+p=1 |, (OB
4e @

Nﬂ.@lo'.TH\..@muﬂo
oK oL

( Continued )

1+1+1+2=5

[ #3)

(d) A function is defined as follows :
oB P @ oS WEl e
fl=x® , *<1

=2.5 , x=1
=x2+2, x>1

Is f(x) continuous at x =17

W fo) B, x=1 Rqe sl 20?

(e) Find the total differential dy of the
functiony = xx; - 2x3 + Hm :

y=x2xy -2x} +x3 TAAHA T TKIA
dy @fa =11

() Find the relative extrema of the
following function :

@old FEDR S ST taw T Sfedl
y=flx)=x°-12x? +36x+8

(g9 Find four second-order  partial
derivatives of the following function :

wee il T ot HIfG B8 T e
RIS Ol :

y=2xF -3x,03 + X,
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( 10 ) (11 )

{hj Show that the curve (b) Given the price equation

P =1000-20Q, find the following :

y= flx)=ax® +bx% +ox
2+2+2+3+1=10

. b
can have a point of inflexion at xul.wm. P=1000-20Q @ AAFIIBR 7@ TS
framcar frfa =
b
y=flx)=ax® + bx* + cx (RO x = “ag (i) Marginal revenue (MR)
fare s “ffeE= 73 #iIa 31 GraiE | 2 =1 (MR)
(i) Slope of average revenue (AR)
4. Answer any four of the following questions : e S (ARR A
- 10x4=40 (iii) Slope of MR
wed 7 R @l BifReR Sed : A% I (MR)T =S
(a) Evaluate : 2+2+2+2+2=10 (iv) Elasticity of demand when Q =10
s = - Q=10 T viftwE ffegere
i .Mﬂ (2+3x)° (v) Nature of the commodity
ANAGA 2Pphs
(ii) Mx..ﬁm_omxiommu |W+Wknmw ;
] (c) m.ﬂmﬁo and prove the quotient rule of
(i) Tnmu o differentiation. Establish the relation-
ship between average cost (AC) and
y marginal cost (MC) using the product
(iv) Nﬂ:wxm +m-kL_ rule of differentiation. S5+5=10
TP 2399 R gt 3 e o 4
) m_ 2x + ) S 2 RRG e {9 @ (AQ)
wF i JW (MC)T &T 5 FoF 41 |
Asaqein ( Continued ) B8 A23/448 ( Turn Over )



(d)

(e}
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(12 )

Find m.m of the function .cnuoxu +5

using the definiton of derivative.

swewsd @l ome F y=10x°+5

dy
iu%znx@@aﬂ_

A steel plant produces x tons of steel
per week at total cost of

n ﬁ.xw -mxf%? mmu

Find the output level at which the
marginal cost attains its minimum.

a5 e s T

mxu -mkfoo? mmu ﬂi

2w e neme x 5 B Seon o | AT
2 wdfem e esmea offad fady w4

A monopolist’s average revenue (AR)
and total cost (TC) functions are given
by

AR =16 -20

TC = 20 + 4Q - Q?

(9)

( A8 )

@At fAEen 5B W (AR) 9% 37
U (TC) TANAA firul &ITE T

AR =16 -2Q

TC = 20 + 4Q - Q?
Find—
fadfy T —

(i) profit maximising output;

AT ANS TSR T BLoAA AT,
(it) equilibrium price;

S ¥4,

(i) maximum profit. 6+2+2=10

AEI S |

The production function of a
commodity is given by

3
oiofﬁ.u}wl

where Q is the total output and L is the
labour input.

«b! AT Beevw were fiw Qae (U

3
oiofu%'hﬂ

( Turm Quver )
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( 14 ) ( 15 )
Al (i) Give the geometric interpretation of
TE Q WX M« B definite integrals. Find the consumption
‘ function C(Y), given marginal propensity
i) Fi f units of labour g
Y ”MMMMM w% anom.cmmcgm maximum to consume (MPC), C'(Y)=0-8+0-1¥ 3
output. and the information that C =Y when
s BeoER A R TR O e 915410
e T4, Slredl| e o wiNfeT PR SRR |
I eREA dfés RIS (MPO),
(i) Find the maximum value of the ] h,
marginal product of labour. C(Y)=0-8+0-1Y 2 W &% I Y =100
w2 Beotre e W Efsdt| TE Cc-y |, (OB O T C(Y)
Sforeat |
(iii) Verify that when average product
of labour (APL) is maximum, it is
equal to marginal product of labour * k%
(MPL). 4+3+3=10
=54 15 T (APL) % T 2 MW
afge Besve (MPL)A T = 31 affer
=9 |
Obtain the consumer’s surplus and
producer’s surplus, given the demand
function Q4 =50-2P, Q4=-10+2P
and price, P=20.
w® sfem  wW Q4 =50-2P,
Q, =-10+2P WHF " p=20 frmn e,
@ TorEren A% wE Sedmdd Az
=
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