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
for the questions

Answer either in English or in Assamese

,J./ Answer any ten of the following questions as
directed : 1x10=10
S A R @It w=bR fNeiepTR Ses

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

nRYE @E 4 G5 RS o[ RPN
Tpigefe Y iR

Jb} Write yes or no :
Is y=b* an exponential function?

@ 7 feran
y =b* G5l HIR Tl A ?
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(2)

If y=flx)=b is a constant, then what
. m y?
will be .\'an}fJ

i y=f(x)=b 9l I ], (@ limy

X->M

& 727

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

s WY (AR), of%F W (MR) WI¥ bifdne
RfeReel (ed)d W& TAKH! fort |

State ordered pair.

oo @ i, frt
Write true or false :
wa @ TuT fort

$=1(0)

What will be the elasticity of demand of
the function p=10 p‘s ?

D=10p™ TWGR viftwe fferee @
737

( Continued )

o

0)

(k)
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(3

Find :
Ry =4t .

Lze"dx

Write true or false :
®F & W8T ot :

(AuB)y=A'NnB'

Choose the correct option :

Marginal revenue product of labour
(MRPL) = x Marginal physical
product of labour (MPPL).

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

wa Rewet Ay forar -

A A W MW (MRPL)
= x u@ A% IR Geopw
(MPPL).

[ 74Y5 N (TR) / AT W (MR) |

Write a power function.
B! qrORF To fordt |
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() Find the value of 3#3& w7 Rewe! A forr -
% @ R [t) a4, @ =T
3#3&:?{@%@% . o K3 sifeote 23 |

R [ ()T S@@= / [t)3 e |
(m) Write yes or no : "
Is (3+V2)(3-V2) an irrational number? _— (@ Given de d function Q=500-5P,
= @ T o find out the price to sell 200 units.

5ifst ¥ Q =500-5P 3 *[I 200 B ¢
3+V2)(3-V2) G5 SRy WYt _/H?
Bl ) e R IR w7 fdRs 1)

~/(n) Evaluate : .
g R %} Obtain the second-order derivative of
) ’ the function y=x2+2x.
Jisdx Y =x2 +2x TAGR [ TS AR RIS
X Sfersat |
(o) Draw a rough sketch of a rectangular
hyperbola of the function xy=c. (/2/ Answer any five of the following questions :
Xy =c T GROPR “[AGT 96! Y79+ @14 2x5=10

e o PR R @I ~isbe Ses i -
(@) If the demand curve under perfectly
competitive market is given by P=a, a

Choose the correct opti : :
(12 option constant, show that it has perfectly

If the net investment [t) is given, elastic demand.

then the time path of capital stock K

will be ___ . M o ofewreorpe Iwem o @
P=a, 9O I3 T, (5@ R SifFa oy

[ differentiation of ft) / integration
of It) | g o orysat |



(c)

(d)
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(6)

Find the Cartesian product AxB from
the following two sets :

wore gl AR B[ FIOGRAN oRerwe
AxB ffg 3 :

A={avb}» B={p,q,r}

Verify :
AoppTe] el 9

b C

C= ozdx

Why is a constant added in integration
of a function?

T GBI IR AT GBI &73 Ry @ot 4t
=7

Draw a Venn diagram to show A~B.

ANB (TR 951 (S fBF w71 1|

Define quasi-convex function.

Sae- Tt T w! o |

Find the differential of the function
y=5x?+10x-8.

Y=5x*+10x-8 ToOR [ SRR fify
1

( Continued )

)

0

Find Y and 2L of the following
Bxl 6x2

function :

ot g o Y wre 2Y fada
axl 6x2

y =x§ +3xx) +5x

Evaluate :
fadm =41 -

jlnxdx

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

range be?
i y=2+5x TOOR  wifced

(x]1<x <3} W, OB WA AT & 37

\,3./Answer any four of the following questions :
5x4=20

oo eEpEd R e oifReR S fort

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

(c)

( 8)

fra =R A={1,2,3,4,5), B={3,4,5,6,7),
ez 71—
) AUB
J# AnB
i) A'AB

\/(ip) (A-B)

Evaluate :
fdg = -

lim\/1+2x—s/1—2x

x-0 b 4

If Q=AK®IP and a+B=1, then show
that

0 a0
k9@, .90 _
kL =@

W Q=AKL) W wF a+p=1 =, o
e ®

2Q oQ
K22, .99
okl =0

1+1+1+2=5

(@)

(e)

(9)

A function is defined as follows :

9Bl TEE B TS firt Wi

flo=x? , x<1
=25 , x=1

=x%4+2, x>1

Is f(x) continuous at x-1?

T flx) B, x=1 Re sRiften w2

Find the total differential dy of the
functiony = x12x2 -2x3 + xg

y=x12x2—2x13+x§ TGRS kT
dy 3 =t

Find the relative extrema of the
following function :

o IO R WA 5w T Sfrear
y=fx)=x3-12x2 +36x+8

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

©oTS il TEOR ot SO TS T wifre
SIS St :

Yy =2x -3x%3 +x
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( 10 ) ( 11 )
(h) Show that the curve 7\,,(8) Given the price equation
y=flx)=ax® + bx® +cx P =1000-20Q, find the following :
b 2+2+2+3+1=10
can have a point of inflexion at x = = P=1000-20Q "A JAIAMBR *[Al oo
a
, frarcaR fida =
= f(x) = ax> + bx? @ITIER x = —— .
y=flx)=ax’ +bx* +cx x 3a o) Marginal revenue (MR)
Rege 7 faés 29 I 3T Ty fa | oIfE® g (MR)
\(.i('/Slope of average revenue (AR)
4. Answer any four of the following questions : % 9 (ARJY 7S
10x4=40 ii) Slope of MR
S PR R @Il oifebr e o J)WZW(MR).“{%
U{) g:“ate : 2+2+2+2+2=10 M) Elasticity of demand when Q =10
¥ ¥4 ,
Q=10 Xw SR Ffegre
d
A E(2+3x)5 \A Nature of the commodity
NG oFrS

d ( 1 2
i) —|Slogx+10e3* -2 42 ‘2)
J dx x 7x
(c) State and prove the quotient rule of
differentiation. Establish the relation-

i) [xe* dx
ship between average cost (AC) and
. d marginal cost (MC) using the product
i) Ix'[(2x3 +2)x7l rule of differentiation. 5+5=10

TR 3R RIYG! Py 4 WF o 34t
JJ) j3 (2x? + 5)dx SRR R RRGE d@s I e | (AC)
N W% oAifT T§ (MC)T Te o Fo 1|

A23/448
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( 12 ) ( 13 )
dy ) 4 QIS GO RraFen sro wy (AR) 1% 5
(d) Find —(K of the function y=10x“+35 W (TC) TowN fint wie :
sing the definiton of derivative.
using AR =16-20
st W 9@ IR y=10x?+5 TC = 20 + 4Q - Q2
dy Find—
RO et PR

S profit maximising output;

A steel plant produces x tons of steel |
per week at total cost of I S TN T SeoiTa AR

g (% x3 -5x% +99x + 35) “/(") equilibrium price;

S W9,
Find the output level at which the
marginal cost attains its minimum. \jlfi) maximum profit. 6+2+2=10
9Bl B IAMIR Y A S |

1.3 2
—x" -5x“+99 IR
(3 X x+35) (g9 The production function of a

commodity is given by

RS AfS ALTS x B B Teoivw IR | AT

T R QIR TR s iy 41 Q=40L+3L2—£3-
3
. | 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 @Bt DT TeetA ToW R TR
AR =16-2Q 3

L
TC =20 +4Q - Q? Q=40L+3L2—-§-

A23/44s8 ( Continued )  A23/448 ( Turn Over )
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( 14 )

Te Q e W Terw WE L (W% W

T |

(i) Find the number of units of labour
required to produce the maximum
output.
A% TR AR RN =N CibA
amEres 7’3, SRieal

(i) Find the maximum value of the
marginal product of labour.
w1 ofeE Sesr I W Sfredt |

(iii) Verify that when average product

of labour (APL) is maximum, it is
equal to marginal product of labour

(MPL). 4+3+3=10

=T Y B (APL) G 2T 2 W
o1 Test (MPL)A 1= 2 o1 2ifSetm
|

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

function Qg4 =50-2P, Qs =-10+2P
and price, P =20.

7fy wifzw ¥ Qg =50-2P,
Qs =-10+2P T A% ¥4 p - 0 fr «ics,
(o Torereld qfz e Teomwa qfs fady
74 |

( Continued )

(15 )

(i) Give ‘ th‘e geometric interpretation of
definite integrals. Find the consumption

function C(Y), given marginal propensity

to consume (MPC), C'(y) = O~8+0-1Y-%
and the information that C=Y when
Y =100. 5+5=10

e T wiffes  qrp wea il
M SR Afge et (MPC),
C'(Y)=0-8+O.1Y% 0 9% 3% ¥ - 100

@ Cc=y W, @B ©HEE N CfY)
Sfersat |

* & &
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