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

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

we PRl R I webi futipii e fira

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

noRYS Glel AT 96l RIS Y] Rpiot
TP AR w2

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

T @ 7= ol
y=Db* <5 P TN A2
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(c)

(@)

(e)

(2)

If y=f(x)=b is a constant, then What
will be 1lim y?

x—->M

M y=f(x)=b 9Bl & =, (owE lim y
x—>M

= 237

State the relationship among average

revenue (AR), marginal revenue (MR)
and elasticity of demand (ed).

T® SN (AR), Af$F W (MR) &% oiftwiq
EoFTO! (ed)q Trw@ TG foraif |

State ordered pair.

Thre @R 5, Bt

Write true or false :
87 & SwT fordf -

¢ = {0}

What will be the elasticity of demand of
the function p=10p=5?

{):10p‘5 FTAON SR Rfomierel R

R9?

( Continued )

(h) Find :

A23/448

(“%37%)

Lz e*dx

Write true or false :
wE @ SWF ol :

(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) ]

Wz s A B

offs WR  TeME  (MRPL)
« W dAifse IRT SeAmw

(MPPL).

[ 43> ¥ (TR) / AIfEF W (MR) |
2 okan Coi

A "\t'\// v \\‘Q \ (/_.\.
Write a power function. ,/5@// ST \,%2 \
G5t qreis T ol | (el e
\O AN VIS

A\ O S

(\@k\oveff/} 4

~2 % Nagadth




@

(m)

)

(0)

()
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(4 )

Find the value of 3% .3%.

3*-353 i Sfereat |

Write yes or no :
Is (3+V2)(3-V2) an irrational number?
[ ¥ o

(8+V2)3-V2) <t s w4t 9

Evaluate :
= ey w4t -

1
J—ax

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

XY = ¢ T RO [T «bt Yot =7
RPN 41|

Choose the correct option :

If the net investment [t) is given,

then the time path i
intnil . p of capital stock K

[ differentiation of Iit) / integration
of It) ]

( Continued )

( 5)

wm Rescet AR fort -
it o R 1) A0, on
ol K9 ofe ' |

[ I(t)3 SRFe / [t) TFe |

(g9 Given demand function Q =500-5P,
find out the price to sell 200 units.

oiftwt F@ Q = 500-5PF *{ 200 B (MG
RN I v W= )

() Obtain the second-order derivative of
the function y = SELh

y = x2 +2x TRGH [ &SR A ST
Sfereat |

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

oo e R GicT fooR e el :
(a) If the demand curve under perfectly

competitive market is given by P=a, a
constant, show that it has perfectly

e elastic demand.

o o efewronEe < SR G
P=a,~51T51313§?1*5?8f,C\'DTSQWBﬁmﬂmfT

e an ( Turn Over )



(b)

(c)

@)

(e)

(9)
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( 6) |

the following two sets :

oS Rl S BRI o[t ORI et
AxB f3fg 341 .

A={Cl, b}7 B = {p, q,r}

Find the Cartesian product AxB from i
(h)

Verify :
TIPS el 74t

. |
C=IO%dx | (i)

Why is a constant added in integration

of a function?

T GO AN A 9B &I 59 @l 3t

q?
= ()

Draw a Venn diagram to show ANnB.

ANB GERE <6t (o g oz 3591 |

Define quasi-convex function.

G- AP T el fl |

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

Y=5x*+10x-8 o N Sgpe ey
<9

( Continued )

Answer any four of the following questions :
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(7))
Find Ui and L8 of the following
X1 0xo
function :

a2 e 2 iy
e —= 3 )
©oTq FENOIE ox; 22y

y= x12 + 3x1x2 ar 5x2

Evaluate :
@y =t -

J'lnxdx

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

range be?

T y=2+5x TG m
(x|1<x <3} T, OB W[ AP & 29?

5x4=20

Wmﬁmﬂﬂﬁ?’ﬁwm:

(a) Given A={1> 2; 3’ 4) 5} ) B={3, 49 5’ 6, 7} )

find—

( Turn Over )



(b)

()
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(8

il W= A={1, 2, 3, 4, 5), B=(3, 4,5, 6, 7}, | (@)
ey a1— |
) AUB |
() AnB |
(i) A'nB |
_ %
(iv) (A-B) 1+1+1+2=5 |
Evaluate :
Ay =t - (e)
o V1+2x —/1-2x = TN
x—0 X /S e RO
VYRS %
7500 NI
:1.3 | 4 . (f)"
If Q=AK*IP and a+B=1, then show :o AR
that \o\d X7 /5
N ~ X
y k"\(i{ * '\!33’.}3\\; f
K.a_o_ +L- a_Q =Q
oK oL
(9)
M Q=AKIP W EE atP=1 =, T
o8 @
00k 100
K—+L[.—<=
oK oL Q
A23/448

( Continued )

(9

A function is defined as follows :

9Bl Tg W oo WE TR

fl=xt L X<l
=25 , x=1
=x2+2, x>1

Is f(x) continuous at x=17?

T fx) @, x=1 o wiRkes =7

Find the total differential dy of the

functiony = xx, — 2% + x3.

Y=xtx, -2x3 + X3 TOOR T
dy g 411

“\Find the relative extrema of the
+ following function :

&/ g TANGR AR REE 59 T Sferedt :

y=fx)=x>-12x? +36x+8

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

oo frml FEE ot oIt RO Taw SR
SRS el

3
y= 2)612 -3x1%5 + Xg

( Turn Over )






11
( 10 ) ( )
(b) Given the price equation
Show that
(Y ghomthalstictctnye P =1000-20Q, find the following :
Y= flx)=ax® +bx? +cx 2+2+2+3+1=10
A . - P=1000-20Q " INFIGR [ ©of©
can have a point of inflexion at x = ——. g
o R g w9 -
3 5 b ? (i) Marginal revenue (MR)
= f(x)=ax® + bx“ + cx QO] x = —— ‘
= e 30 | AT T (MR)
[ERCEISRISEICES CTEaR |
k7 O R AT e | (ii) Slope of average revenue (AR)
| 5% ST (AR)F S
4. Answer any four of the following questioni o ; (i) Slope of MR
x4=40
oo e R G SIRGR Baq B - AT S (MR)T Ao
o s ol (iv) Elasticity of demand when Q =10
g w41 - Q=10 T vifR fEfeRriee
e (v) Nature of the commodity
) —(2+3x)°
(¥ dx ANNGE ’Zﬁ‘%
d i)
HIROIACES 3 Ly
(i7) dx(SIng +10e x‘;+7x 2) State and prove the quotient rule of
differentiation. Establish the relation-
o ship between average cost (AC) and
(1) .[ xe” dx marginal cost (MC) using the product
5 rule of differentiation. 5+5=10
(iv) a[(2x3 +2)x7Y SR 299 AT TGt 1 W e 4|

ST {9 REG! d@is 3R 9@ | (AC)
(v) .[_31(2x2 +5)dx T AfeF I (MC)T V&I F=4F Zioe 311 |
A23/448 ( Turm Over )
e ( Continued )



(12 ) | ( 13 )

| QIR GTEO RGO % ¥ (AR) W1 3
(d) Find % of the function y=10x2+5 A (TC) TN AN CRCRIRLE

using the definiton of derivative.

1 AR =16-20Q ’
ST KB A@T IR y=10x2 45 | TC=20+40-0
dy Find—
TAGIR Rl oferedt | 2F AL
f (i) profit maximising output;
e e o of stee AT TS TR T TR AR,

per week at total cost of

; (i) equilibrium price;
< (§x3 -5x2 4 99x + 35)

S 19;
Find the output level at which the i)l maximum profit. 6+2+2=10
marginal cost attains ijts minimum. (i)
: ' A IS |
95! Ber iz EEHD)
& f . of a
(5 xS — 5x2 4+ 99x + 35) 59 (g9 The prodl.lctu.)n function
commodity is given by
mﬁ%ﬁ%xﬁ%%&%:ﬁmm s L
WWW@QWW«T&@W| Q = 40L + =
where Q is the total output and Lis tae
) A c;nonopolist’s average revenye (AR) 4 labour input.
and total cost (TC) functions i > &R @
i are glven/ gaf <5l ANAT TeATH Tl ¢
L
AR =16-20 g Q=40L+3L% ——
)

TC=20+40Q -2

( Turn Over )
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( 14 ) ( 15 )

TS Q0 @R P Seoifey wie L (@ B (i) Give the geometric interpretation of
G | definite integrals. Find the consumption
) Fi function C(Y), given marginal propensity
(1) Flnd' the number of units of labour ; -3
required to produce the maximum to consume (MPC), C'(Y)=0-8+0-1Y
output. and the information that C =Y when
T B Qi Rewi wwE NG Y =100 - 5+5=10
ARIET 2’7, Sferet | Rfe  SHPET SiNfo®  JROL AR |
ARCY I oy difes @RS (MPC),
(t) Find the maximum value of the -3
C(Y)=0-8+0-1Y 2 = W€ 3" Y =100

marginal product of labour.
T A Sesiives sidios Wi Sferel |

(i) X:Iiify that when average product
2 abour (APL) is maximum, it is *kk
dual to marginal product of labour <=

(MPL). 4+3+3=10 7 o
:Eg@ ORI (APL) ST 21 2 2 (5 p
TRoffve (MPL)3 > =5 gfer afos™ 1\?& \

N\ '\9., = \/ﬁﬁ' 7

TE Coy T, OB CORE T CY)
Sfereat |

(R)  Obta;
p:) ?1112 ’Ehe Consumer’s surplus and
TS surplus, given the demand

functj
andctmfa Qd=50-2p, Q =210+ 2E
B e RRE 00, i

R
0. - T Q;=50-2F;
S“10+2PNWW P=20 mm’

g?ﬁmﬁﬁwﬁewﬁﬁ@
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