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 : 1%x10=10

Soq eEPTRd R I webl ot See

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

nIRYS @ 9P @GB! WEEF [ RFwien!
Sopicafs AR A9

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

y=b* 9B PN T WH?
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(e)

(9)
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(2 )

If y=f(x)=b is a constant, then what

will be lim y?

x—M
it = I 2F, (O i
T y=flx)=h 9B FK =/, O xlggfy

& 237

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

5% R (AR), @ifSe W (MR) W% i
Ffogreel (ed)T e TG forat|

State ordered pair.

Tfe @[t &, B

Write true or false :
W 7 oeE o

¢ = {0}

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

D=10p™° TeHRA HifwE forrmel o
z'q7

( Continued )

( 3 )

(h) Find :
o v .

1

() Write true or false :
a7 Swm 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) ]

W [ iy P

WE AT W SeeW  (MRPL)
= x =9 dfee e Seoimw

(MPPL).
[ /%0 & (TR) / ifd® &I (MR) |
(k) Write a power function.

95l 9ISk PE oyl |
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(m)

(r)

(o)

(o)
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%)

Find the value of 3& 3%

3% .33 w e

Write yes or no :
Is (3+V2)(83-V2) an irrational number?

= o W= ol
B+V2)(3-V2) @bl SR TR =2

Evaluate :
= ey F4 .

1
fx—sd"

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

Xy = ¢ T ORI ST 45! Yo @19
RPN 41

Choose the correct option :

If the net investment I[f) is given,
then the time path of capital stock K
will be

[ differentiation of It) / integration
of It) |

. { Continued )
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(5 )

wm Rt AR R
T wm R [ <, C‘Cﬁsﬁﬂfﬁ
ol K sfeei m'g |

[ [t)T S=Fe / [[t)F TR |

(@ Given demand function Q=500-5p,
find out the price to sell 200 units.
oif¥ ¥4 Q =500 -5PF *@ 200 B it
R&R 3@ 79 Pdizer 1

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

Y=x*+2x TERGH [ BRSOy VAR Swwew
Sfersat |

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

Oolq ePEpPTRY R I AinbR Teq -

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

I of  eferifronee TwRg siRw @
P=a, 95 3% 24, (o8 WA il 7o
fEfoges 31 orgeat |
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(b)

(c)

(@

(e)

(g)
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( 6 )

Find the Cartesian product AxB from
the following two sets :

ware fiml el ol Ad PIOREN AR
AxB ffg =9 :

A={a! b}» B ={p) q: 1’}

Verify :
SopTe) fARe 9

bc

@ = O-de

Why is a constant added in integration
of a function?

e GBS TN A 96 $9 7y @l w9
23?7

Draw a Venn diagram to show AnB.

AnB OERE <6 (S BE SRe 9|

Define quasi-convex function.

Sael-p T e |

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

y=5x2+10x—8 PG A S foyefar
910 |

{ Continued )

G )

g I R O
6x1 aJCQ
function :

of the following

oo TR o Y s Y fdg
6x1 sz

SR
y=x; + 3x1x:2 + S)CQ

i Evaluate :
g w4t .

jlnxdx

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

MM y=2+5x TEOR  GOcwg
{x|1<x <3} =W, (@ 2T 7 &F 237

3. Answer any four of the following questions :
. 5x4=20
Goq eTRd R @i bifRbR See forat

(@) Given A={1,2,3,4,5}, B={3,4,5,6,7},
find—
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( 8 )
it =iz A={1, 2,3, 4,5}, B={3, 4,5,6,7)
ey 91—

() AuB
(i) AnB
(i) A'nB
(iv) (A-B) 1+1+1+2=5 r

(b) Evaluate :

Py = .
1im\/l+2x—\/1-—2x
x—0 X

AK®IP and a+B=1, then show

(0 If Q=
that
0Q 20Q
KEI_{ +L-: 3L Q

3 Q;AKuLB W YFE a+rPp=1 T, B
gedl @ _
00.,1.99 ¢

Kkt oL
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(29 )

(d) A function is defined as follows :

9Bl Fowe RS BoTe ol i
flo)= 2l

=2.5 , x=1

=x%42, x>1

Is f(x) continuous at x=1?

W flx) B, x=1 Rqe wffes w2

(e} Find the total d:fferentla.l dy of the

functiony = xx, - -2x3 +x2.
Y=xixy ~2x3 + x5 TENGE T wwwA
dy g a1

() Find the relative extrema of the

following function :

CElq Feoa o[ SRS oww Wi ShRied

y=flx)=x3-12x% +36x+8

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

wers vEl PN o[l BifG oy i SR
Lrec e i

Y =2x2 - 3x,x3 + x;
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( 10 )
(h) Show that the curve
Y= fx)=ax® +bx* +ox

can have a point of inflexion at x = e

b
y = flx)=ax® + bx? + cx AT x = ——

3a
e WS AR 23 <A o1 orgaf fra |

4. Answer any four of the following questions :
10x4=40
oo s R e B Sed o

(a) Evaluate : 2+2+2+0+2=10
fodfa =41 -

(i) %(2+3x)5

l el e
(ii) ';—x(Slogx+IOe3 i 2)
(i) [xe*dx
(iv) %[(2x3+2')x‘1]
(v) [°@x®+5)dx

A23/448 { Continued )

(b)

(c)

A23/448

( 11 )

Given the price

equation

P =1000-20Q, find the following :

2+2+2+3+1=10

P =1000-20Q %@ THIMHR °F woTe

francara fref =

(i) Marginal revenue (MR}
A =W (MR)

(i) Slope of average revenue (AR)

9% S (AR)T TS

(i) Slope of MR
HifeT =¥ (MR)F e

(iv) Elasticity of demand when Q=10
Q=10 2= vitve Fferriwe

(v) Nature of the commodity

ANAER 2fpfs

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

wgpereiq 29909 RIRCE! iy T S el 9 |
SFeTe ST R e FR Sie 9 (AC)
wiF difee 8 (MC)T Wed =S BiofF w41 |
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(12 ). - (13 )

’ QoI awsﬁm‘.' RrFol o WY (AR) 9%
(d) Find a% of the function y=10x2 +5 i @ (TC) Wﬂ@ﬁ frrl e ?bﬂ'ﬁ'(@ ) .

~ using the definiton of derivative.
AR=16-20

wgoeTeR @ A T y=10x>+5 TC =20 + 4Q - Q?
Find— :

frefr sa—

B Sfereat |

o A : : 1 (i) profit maximising output;
(e) A steel p ant produces Xx tons o stee | : e
4 5 : A 7S TR T S AR

per week at total cost of
- (_1_x3 e B3 5) (i) equilibrium price; |
= S W
Find the output level at which the : ;
marginal cost attains its minimum.’ (i) maximum profit. - 6+2+2=10
51 B PR W | oA TS | '
S R ) ) |
253 —5x2 +99x +35 | TIE ;
(3 (g) 'The production function of a

commodity is given by

TS 4 ALES + Tt {1 Beeiie 909 | i

m»ﬁﬁﬁ@m@w s iy 4 ¥

o-40L+32- %
3
where Q is the total output and L is the
labour input.

QB AN BedE TR TRl (@R @

3
Q:40L+3L2-—%

) 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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( 14 ) | ( 15 )

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

rs 0 @E W TerE WE L @R T

TAWI | :
function C(Y), given marginal propensity
(i) Find the number of units of labour e MP o =
required to produce the maximum o MEC), G0 80

and the information that C=Y when

output.
Y =100 5+5=10

W@&WWWWCW

o 24, Sfredl | Mire  orerR wiifee Y AT |

i cotme difss RSl (MPC),

(i) Find the maximum value of the 'l
C(Y)=0-8+0-1y 2 W ¥ M ¥ =100

marginal product of labour.

i 2l B ST W el | TE Cc-y W™, OB CRE FTH CY)

Tferea | '

(iiij) Verify that when average product :
of labour (APL) is maximum, it is
equal to marginal product of labour
(MPL). 4+3+3=10
5 oT5 Tt (APL) A 2T 2 S
siffiss Beeiie (MPL) i 28 3 #Afosis
3911

* Ak -

(h) Obtain the consumer’s surplus and
producer’s surplus, given the demand

function Q4 =50-2P, Q5= -10+2P
and price, P=20-

T pitRal e Qg4 =50-2P,
L= 10 2P THRES R - 20 forl G,
o ToreIE AR W TRAMP qife Fefa
40 | -
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