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
Jfor the questions

Answer either in English or in Assamese

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

Co ATRd R it w=b eI S

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

nIRYT N el Gl AT o@D
SRS #iI9 SR
(b) Write yes or no :

Is y=b* an exponential function?
T & =

y=b* 95l HIR T =2
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(2)

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

x—=>M
M y=flx)=b Bl &FF W, (5@ lim y
x—>M
* 237

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

¢ 9T (AR), @f$F SR (MR) <% ot
FHfogael (ed)d TMe@ F=oFG! Bt |

(e) State ordered pair.

Fe @[t 6, B

() Write true or false :
W 7 SwT forat

¢ = {0}

(g9 What will be the elasticity of demand of
the function D=10p™?

D=10p™° TWGH viwE sz 5
2’97
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(h)

@

0

(k)

A23/448

( 3

Find :
oy <t

J'lzexdx
Write true or false :

wEm @ ST ot
(AUB)=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 fRewe aify ot .

A9 dfifes SR SeeiMe (MRPL)
= x WE dAfee IS Beomm

(MPPL).
[ 4 =" (TR) / 2if%F = (MR) |

Write a power function.
96l wreiRT Fere fordl |
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( 4 )

(. Find the value of 3%-32.

a¥ . 337 7w Sfrear)

(m) Write yes or no :
Is (3+V2)(3-V2) an irrational number?
T @ T
(B+V2)3-V2) bt TR A W ?

(n)} Evaluate :
e g 4t -

1
o
I3

(o) Draw a rough sketch of a rectangular
hyperbola of the function xy=c.
xy = ¢ T TSP *[ITET bl I=19%1 =1
P 41

(p) Choose the correct option :

If the net investment [[t) is given,
then the time path of capital stock K
Wil e ey

[ differentiation of I[t) / integration
of It) ]
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wa s AR o
iy wm R 1) a2, o e
TEl K9 Sifesid 23 |

[ [[t)3 S&<Fe [/ [[t)T e |

(@) Given demand function Q =500-5P,
find out the price to sell 200 units.
oifft F@ Q =500-5PF “Rl 200 Bt ¢IG
&R I 79 e a1

() Obtain the second-order derivative of
the function y= e o
Y =x% +2x TRGNE *[ TSR FaR ST
Sferea |

2. Answer any five of the following questions :
2x5=10

oo 2PTNRd & I #ieo S i

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

I of  efswifronee Iwie oA @@
P=a, 95 &3 28, (5@ WA oifaa =od
s 31 eryedt |
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( 6 )

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

oS @l RS R A PR e
AxB ffg 541 ;

A:{a, b}: B ‘_'{p! q, r}

(c) Verify :
TIPS e F4l

bc

C= Ogdx

(d) Why is a constant added in integration
of a function?

T B AT A A5 H9 9 @it 1
2?7

(e) Draw a Venn diagram to show A~B.

ANB (YARE 96 (o g sz 4 |

() Define quasi-convex function.

T@e - Ferwd R o |

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

y=5x>+10x-8 TWOR [l w@we By
41|
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(h) Find %y and ) of the following
6x1 BX2
function :

oo T ot 2L e 2 iy
6x1 sz

y= x{“’ +3X1Xp + 95Xy

(i) Evaluate :
g 41 -

jlnxdx

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

Tfy y=2+5x B ot B | e v
{x|1<x<3)} =, (@ [ PR F 237

3. Answer any four of the following questions :
5x4=20
©oq EPTRA I BifRb See forat

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

A23/448 ( Turn Over )



(b)

(c)

A23/448

( 8 )

Frl Iz A=(1,2,3,4,5), B=(3, 4,5,6,7),
forefar Fa—

() AuB
() AnB
(i) A'nB

(iv) (A-B) 1+1+1+2=5

Evaluate :
g a1 .

lim V1+2x - \f1-2x

x—0 X

If 0=AK*I? and a+P=1, then show
that

oQ oQ
KO 008
i R

W Q=KL = 9% asp-1 =, om
s @

K-aQ-+L-aQ

—_—

oK oW
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(9)

(d) A function is defined as follows :
95! T @ oo il Wiy
filae)=xt " <1

=250 =il
=x?+2, x>1

Is f(x) continuous at x=17?

T f(x) B, x=1 e wRftes g2

(e) Find the total differential dy of the

functiony = x12x2 - 2x13 +x3.

y=x12x2—2xf+x§ TANON D S
dy g =

() Find the relative extrema of the
following function :

S TR Nl SRR 5w i Sfersat -
y=f(x)=x3—12x2+36x+8

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

weTS il TR #i91 oifdtl Bl Siae sz
TG Ofered]

— 02 3
Y=2x7 -3x%;5 +x,
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(10 )

(h) Show that the curve

y:f[x)=ax3+bx2+cx

can have a point of inflexion at x = —i.
3a

Y= f(x) = ax® + bx? + ox @ICER x:—i

3a
e 1S “ARaeA 27 AT 3+ orgafz fa |

4. Answer any four of the following questions :
10x4=40
O aPTRd A @ie BifRe Se forat

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

(i) %(2+3x)5

d
. Sl l 51 1 3x__l ‘_?'_ —2)
(ii) dx( ogx+10e x+7x
(iii) [xe*dx
(iv) %[{2x3+2)x'1]

) [ @x*+5)ax
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(11 )

(b) Given the price equation
P =1000-20Q, find the following :
2+42+2+3+1=10
P=1000-20Q W ATPEIGE {9t ©eTe
R Fdfy w4t

(i) Marginal revenue (MR)
#4if%F = (MR)

(i) Slope of average revenue (AR)
% SN (AR)3 «ife

(iii) Slope of MR
dife® SR (MR)F «If

(iv) Elasticity of demand when Q =10
Q=10 2 ol FEfogewel

(v) Nature of the cornmodity

ANNGR 24P

(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

TP 2999 R FRp A SE Al 741
TP AR RITE! s 5T IR (AC)
oiF HAifEF W (MC)I @ T=4F o 4 |
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()

(e)

A23/448

( 12 )

d
Find Ey of the function y=10x2+5

using the definiton of derivative.
TEPAEd @ AW P y=10x2+5

dy
TN e ofersat |

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

< (%;:3 200 35)

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

aol B PRIFEZ TS
(%xa - 5x? +99x+35) ITEar|

IS S ARZTS x 5 25 SLHAM FGq | A
R FEem @aR e sl g )

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

by
AR =16-20
TC =20 +4Q - Q2
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(13 )

aw@ﬂwﬁmﬁmﬁwwmqub
T (TC) Fo=R fral =ite T

AR =16-20Q
TC =20+ 4Q — Q2
Find— ‘
ffa sa—
(i) profit maximising output;
A =S STl GIF GLAMA Il
(ii) equilibrium price;
SIS 19;

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

A #S |

{g) The production function of a
commodity is given by

3
Q=40L+3L2—%

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

a5l AT TAMH T Al AR @
3
Q=4OL+3L2—%

A23/448 ( Turn Over )



( 14 )

TS Q (@R P S WIF L (TR HW
A |

(i) Find the number of units of labour
required to produce the maximum
output.

BT bR Ib o B s B o P
ATE 2], Sfersal |

(i) Find the maximum value of the
marginal product of labour.

Y s Sl A W S |

(iii) Verify that when average product
of labour (APL) is maximum, it is
equal to marginal product of labour
(MPL). 4+3+3=10

Hq 5% S (APL) T 20 2 W9

#iif%® SAMe (MPL)I i 28 &1 afosis
4|

(h) Obtain the consumer’s surplus and
producer’s surplus, given the demand
function Q4 =50-2P, Qs=-10+2P
and price, P=20.

I v W Qy=50-2P,
Q. =-10+2P TWIIF 7 p =20 PRI A,
om® Srtere AR FF Sesmed 9l Ay
-1 |
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( 15 )

(i) 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 ¢ =y when
Y =100. 5+5=10

Ao S Sififes  Ep SsReGH |
I (CRRE difds g@est (MPC),

C’(Y):O-8+O-1Y_% 7 9% I y =100
TE Cc-y W, OB (SRE ToW C(Y)
Tferedt |

* A &
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