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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
for the questions

Answer either in English or in Assamese

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

SR eppTRd R I webR e Sed el

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

nIRYT G A 51 AT o Rt
GoPiezfs AR AR

(b) Write yes or no :
Is y=b* an exponential function?

2 (7 7= fordit
y=b* «b! o Felq T ?
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(©)

(@)

(e)

(9

448

(2)

If y= f(x)=>b is a constant, then what
will be lim y?

x—M

I y=f(x)=b 9B 45 =W, (@ lim y

x—M

F 237

State the relationship among average
revenue !A_R), marginal revenue (MR)
and elasticity of demand (ed).

% FF (AR), #AIfeF WW (MR) SiF 5w
RISl (ed)q Jreq =l Bt

State ordered pair.

FE© AR 5, fBorr

Write true or false :
wm W ot -

¢ = {0}

What will be the elasticity of demand of
the function p-10p™>?

D=10p™ TN oiftny Ffegeee &

z'3?

( Continued )

(h)

)

0

(k)

A23/448

Find :
efg =4t -

j 12 e*dx

Write true or false :
wEm ¢ S=T ol

(AUB)y =A'NB'

Choose the correct option :
Marginal revenue product of labour
(MRPL) = x Marginal physical
product of labour (MPPL).

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

wa Reao IR oy -

Ny AT wiw  S=Am=  (MRPL)
. x ENg AIfde FIffT O/

(MPPL).
[ 5495 & (TR) / &ifgF S (MR) ]

Write a power function.

GBI ST T Bt |
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U]

(m)

()

(o)

)

A23/448

(HEt 1)

Find the value of 3* .3%'
3% .33 7 Shear

Write yes or no :

Is (3+V2)(3-V2) an irrational number?
2F 7 w=d frdr ;
B+V2)(B-V2) @b wRew W =2

Evaluate :
T g 1

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

XY = ¢ T TSP QTS 0! LT @
SR 41|

Choose the correct option :
If the net investment It) is given,
then the time path of capital stock K
will be

[ differentiation of [[t) / integration
of It) |

( Continued )

(@

(r)

2 stions :
2. Answer any five of the following que R0

( S )

wm Fwce! R oy ;
I wm RfScs 1¢) fmar e, o e
ool KF sife#i 9 |

[ (1)F S=Few / [t)F FT9=Pei ]

Given demand function Q=500.— 5P,
find out the price to sell 200 units.

Siftwt ¥ Q@ = 500 —5p ¥ #9 200 B M6
RS I 79 =4[ 91

Obtain the second-order derivative of

y=x2+2x TG o= B N@ig STEhPAS
Sferedt |

o 2EeTRs A @I <fise Ses WAl ¢

@

A23/448

If the demand curve under perfectly
competitive market is given by P=a, &
constant, show that it has perfectly
elastic demand.

Tfvy °,[‘f ﬁi%mliﬂ\g“w IJeigg oifEw &
P=a, 95 $375 =W, co@ 2N itz 3o
Zfswiee I cryeat|
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L W

( 6)

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

o it Szafes PRI
AxBﬁcfw;:mW R e

A={a, b}, B={p, q, 7}

(c) Verify : I
TIPS ol gt - |
C=
bdx

(d) Why is a constant
of a function?
T GO TP e iy e
2?7

added in integration
= ey 91

(e) Draw a Venn diagram to show A
NB,
ANB (AT 9 o fig o ey,

(f) Define quasi-conveyx functlon

GG - T R} o |

(g) Find the differential of the function
y=5x2+10x-8.

Y=5x°+10x-8 sl w1 S fyefy
41 | '

( Continued )

(W Find Y and X of the following

axl ax2
function :
oo A W 2L i L g A
0x; ox3

= x12 +3x1x5 + Sxp

(i) Evaluate :
g =t :

JInxadx

() If the domain of the function y=2+5x
is the set {x)1<x<3), what will its

ra_ngebe?
I y=2+5x wemoR  Sfced

{x|1<x <3} =, (o TR PR & 237

3. Answer any four of the following questions :
5x4=20
ol eppRd R I sifRGE Sed Rt

(@) Given A={1,2,3,4,5}, B=(3,4,5,6,7},
find—

A23/448 (amigyer)



(b)

(c)

A23/448

frmt =R A={1, 2, 3, 4,5}, B=(3, 4,5, 6, 7}
g sa—
(i) AuUB
() AnB
(iii) A'nB
(iv) (A-B) 1+1+1+2=5

Evaluate :
g 4t -

o J1+ 2% =1=2x
x—0 X

If Q=AK®IP and a+B=1, then show
that

KQQ-+L-29

oK op =@

M Q=AKIP W UF a+B=1 T, (om
RS @

( Continued )

(9

(d) A function is defined as follows :
Gl o R woS t wieg

fx) = x? x<1
=2.5 |

=x232. x>

x=1

Is f(x) continuous at ,—1?

T S B, x=1 R Sz T2

(e) Find the total differential dy of the
functiony = x¥x, - 2x3 + x2.
y=x12x2—2x-f’ + x5 TG WYY ST
dy fda <3

(/) Find the relative extrema of the

following function :
Cod TANBE [l Hceifee 59N A Sfereat :
Yy=f(x)=x3-12x2+36x+8

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

et i@l TR <11 HifE0! TS W@ wizRe
e oeed]

y= 2x12 —3x1xg + Xo
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(10 )

(h) Show that the curve

Y= flx)=ax® +bx? + cx

can have a point of inflexion at x = ——

y=f(x)=ax3+bx2+cx (CRIEE]
R 1 “Af=$ ' AT e (a2

b
3a

b

X = ——

3a
fort |

4. Answer any four of the following questions :

©od PR [ (Il it Sed ol

10x4=40

(a) Evaluate : 2+2+2+2+2=10

o w4t :

(i) %(2 +3x)°

(i) i(Slogx +10e3* —%+ %—x'zj

dx
(iii) [xe*dx
(iv) %[(2x3 + 2)x"1]

() [ @x?+5)dx

A23/448

( Continued )

(11 )

(b) Given the price equation
P =1000-20Q, find the following :
2+2+2+3+1=10
P=1000-20Q %I AJJNFIWGR 91 ©e1©
e By 4t

() Marginal revenue (MR)
ife & (MR)

(ti) Slope of average revenue (AR)
T I (AR)F =i

(iii) Slope of MR
AT = (MR)T e

(iv) Elasticity of demand when Q =10
Q=10 T vifmy Ffogeieor

(v) Nature of the commodity

ANAB 2phe

(c) State and prove the quotient rule of
differentiation. Establish the relation-
ship between average cost (AC) and
marginal cost (MC) using the product
rule of differentiation. 5+5=10
SRF ST RIS it 41 S 2= 90|
SIS “RN RGBT g@et ${ 5w I (AC)
giF e T (MC)T TIo= F7=oF Fom 341 |
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(12 ) (13 )

QIR A RGO o5 I (AR) SIF T

-d-‘ii—’ f the functio 10x2
(d Fin of the function y=10x2+5 T (TC) TRt wiiee, e

dx
using the definiton of derivative.

AR=16-20
qEPeed W@ AW IR y=10x2 45 TC =20+ 4Q - Q2
FEAAOR —— ofered |
dx ey F9—
(i) profit maximis;j .
(e) A steel plant produces x tons of steel .
per week at total cost of W QISR Eee e TIT SRV AT
z (-;: x3 —5x2 +99x + 35) () equilibrium price;
SIFIY Y

Find the output level at which the

marginal cost attains its minimum_ (iij) maximum profjt. 6+2+2=10

ﬂﬁf@ﬁ’w&iﬂﬁb T S |

Na N J
(5"‘: SaHOYX 35 |ihR (99 The production function of a
commodity is given by

TS AfS ASTS x 5 el Besive I | i

T 1 @R Seciver e e Fdw w9 L3

Q=40L+3L2-—§-

where Q is the total output and L is the

() A monopolist’s average revenue (AR) labour input.
and total cost (TC) functions are given
by a5t AT SeoAe o Ft 2 @
AR =16-20 3
] 210 Ly
TC=20+4Q_QZ Q=40L +3L 3
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(h)

A23/448

(14 )

TS Q @2 P T WiIF L R NS
TSI |
(i) Find the number of units of labour

required to produce the maximum
output.

AH® ST @ A ANE oSS
ARAE 2], Sferest |

(ii) Find _the maximum value of the
marginal product of labour.

W9 S Seoiv A e SRnedl |

(iti) Verify that when average product
of labour (APL) is maximum, it is
equal to marginal product of labour
(MPL). ;

39 1% S (APL) I 26 2 ANE
eNifEP S (MPL)T - =8 1 aifst
4t

Obtain the consumer’s surplus and
producer’s surplus, given the demand

function Qg =50-2P, Qs=-10+2P
and price, P=20. '
LA 7 £ . o o Qg =50-2P,

Qs =-10+2P WEF w9 p =20 M AT,

(O@ TSGR dIR W Sesmed IR Fefy

401

( Continued )

4+3+3=10

(1)

A23—7000/448

( 15 )

Give . the geometric interpretation of
definite integrals. Find the consumption

function C(Y), given marginal propensity
to consume (MPC), C(Y)=0-8+0- lY_%
and the information that c-y when
Y =100.

NS ST wififes gt R |
M ORI Afes e (MPC),
C(¥)=0-8+0-1v % W 9F I y =100

RE Cc=Y ™, (@ I T C(Y)
Sferaat |

* ok ok

5+5=10
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