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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

O] PPHRE R @ w=br fotipii Ses fr

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

nIRYF @ 4 GO TRZfeq o Rewiwot
TRl AR e
(b) Write yes or no :

Is y=b* an exponential function?
[ Ay ot

Y=b* &l SR T 27

A23/448 ( Turn Over )



()

(@)

(e)

(g)

A23/448

(2)

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

x—>M

I y=f(x)=b kﬂﬁl&@?ﬁﬂ, o8 lin;fy

& 237

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

¢ S (AR), @i%F W (MR) @IF bifew
FEfoReel (ed)T IS T=A1EG! Byt |

State ordered pair.
Tfe @m”t &, forsi)

Write true or false :
T @ SwT ol

¢ = {0}

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

D=10p™ TeWOR Sif¥R fafogremret R
237

( Continued )

(h)

Q)

()

(k)

A23/448

Find :
g =t -

_[fexdx

Write true or false :
wam @ SWT oo

(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) |

S S S e S e

AN e wiw Sedimw (MRPL)
= x WE iR IRE Sesivd
(MPPL).

[ 59 =i (TR) / 2% Ww (MR) |

Write a power function.

9B qIoRP Ferwy forat |
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e = fl%s% wa st AR o
in e value of 34.3%2,
I = R 1t) it i, o 5wt
3% . 323 3w Sfrent) ool KJ ofeeid =] |
[ [{1)d e / [[t)] SIpeis |
(m) Write yes or no :
Is (3+v2)(3-V2) an irrational number? (g9 Given demand function Q =500-5P,
= & =y B find out the price to sell 200 uni;s.
bifnl T Q =500-5P3 “dl 200 & (6
3+V2)(3-V2) <t S i ?
Eaals e Bl S ek Rl A 79 Pt #41
(n) Evaluate : () Obtain th oo art g S £
i in the second-order erivative o
I e = the function y=x2+2x.
Iisd’f Y =x2% +2x TGN [ TSR TJaF FaFTS
x Sferedt |
(o) Draw a rough sketch of a rectangular
hyperbola of the function xy=c. Answer any five of the following questions :
2x5=10
Xy =c T ORI AARET <Ot Yot @74 Ooq oEpTRd R @i oo ©ed ol
P 41|
(@) If the demand curve under perfectly
. competitive market is given by P=a, a
(p) Choose the correct option : constant, show that it has perfectly
If the net investment [t) is given, elastic demand.
then the time path of capital stock K
st . pital stoc o ;%C’JTFW\S ﬁﬁwﬁa izt @‘de
: dain P=a, ¢ &35 20, (5@ TH Sifzat s7sy
differenti i :
[ differentiation of It) / integration I e iﬁ,—{ @yt |
of [t) ]
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(b)

(©

(@)

(e)

(9)
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(6 )

Find the Cartesian product Ax B from
the following two sets :

e fl 2l WOR o[ GREE s
AxB ffg F41 -

A= {a, b}r B:—{P, q, r}

Verify :
STejPTe) Mo 4t -
bce
C= ogdx

Why is a constant added in integration
of a function?

o O I A GOt 7 Rey s 3wt
247

Draw a Venn diagram to show AnB.

ANB GTRIE 96t (o g sz w91 |

Define quasi-convex function.

& - P R g |

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

Y=5x>+10x-8 ToFH [ SFs fefy
41

( Continued )

(e77)

(h) Find 5‘3-9- e U e o

()

0)

Xy 0x3
function :

oo T o Y w2 ey e
6x1 ax2

y= x12 + 3x1x2 + 5x2

Evaluate :
R w4t -

_[lnxdx

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

Tf Yy=2+5x T Hifreea
{x|1<x <3} =W, (o@ | AFR & 232

Answer any four of the following questions :

5x4=20

S PR R @ieh sifReR Oed o -

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

A23/448

find—
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(b)

(c)

A23/448

(8 )

fan s A=(1, 2, 3, 4, 5), B={3,4,5,6,7),
iy s1—
() AuB
(i) AnB
(i) A'~B
(iv) (A-B) 1+1+1+2=5

Evaluate :
iy w4t -

.lim \/1+2x-J1—2x

x—0 b'd

I Q=AK"I’ and a+B=1, then show
that

oQ a0
K= p 00
i L

k201200,
oK oL

( Continued )
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(d) A function is defined as follows :
9Bl T KW oS i
Filx) =

=25 , 1x=1
=x2+2, x>1

Is f(x) continuous at x=17?

T fx) @, x=1 e wiifzs @2

(e) Find the total differential dy of the

functiony = x12x2 - 2x13‘ + x% 8

y=x{3x2—2xf’+x§ THANBE TP SR
dy =g 1|

(/) Find the relative extrema of the
following function :

TR IR T B B | ol i e o e B
' y:f(x)=x3~l2x2+36x+8

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

=TS firl TR ot Bife! RSk S s
PTG Oferaq] -

y= 2x12 7 3x1xg' + x2
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(b)
(h) Show that the curve

y=f(x)=ax3+bx2+cx

can have a point of inflexion at e —3—b--
a
4 M ) b
Y= flx)=ax® + bx? + ox @S x:—@-
e % “1Ra6 %< =1 31 orata | |
4. Answer any four of the following questions : |
10x4=40
oI oY IEU ﬁ CPIC! Bﬁtﬁ '@?ﬁ ﬁi‘?ﬁ :
(a) Evaluate :

2+2+2+2+2=10
e 1

(i) -C—fx-—(2+3x)5
i) = (c)
(i) T Slog x +10e3x ~l+2_x-2)

2 oy '
(iit) Ixe"dx

(iv) %{(u?' +2)x71]

© [2@x? 1 5)0

A23/448

(11 )

Given the price equation

P =1000-20Q, find the following :
2+2+2+3+1=10

P=1000-20Q @ INFIBR € oo

GUSIERECH I

() Marginal revenue (MR)
oiif6s =W (MR)

(i) Slope of average revenue (AR)
S W (AR)T wfS

(iii) Slope of MR
4if$F = (MR)T «ifs

(iv) Elasticity of demand when Q=10
Q=10 2 bR Ffogioreet

(v) Nature of the commodity

ANABR opfe

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
SR 239 R I T A afwier 3941 |
P O R gcet F[ 4% 3 (AC)
I S W (MC)T MG 7o glom =1 |
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(12 ) 1 (353

dy . @I GFTOR RTFolT oG @I (AR) IF 3p
(d) Find -~ of the function y=10x2+5 | . [ (TC) TaRR fral =z Farew
using the definiton of derivative. i AR =16-20Q
2
S W@ AW IR y—10x2+5 | IC=20+40-0
' dy Find—
TAOR —~ Sfefed | etk

. (i) profit maximising output;
(e) A steel plant produces x tons of steel |

. HE =S eIl G GRAMT AR

per week at total cost of |

' ; i) equilibrium price;

z(lx3-5x2+99x+35) | e R

3 | SN ¥S;

Find the output level at which the ;
marginal cost attains its minimum. . (tit) maximum profit. 6+2+2=10
B! ot IR T | T e

1 3 2
[gx -Sx +99x+35) RaR (g9 The production function of a

ommodity is given by
TS o AT 1 B B B | et ;

3
mﬂ#ﬁﬁ@aﬁ@awﬁmﬁﬁawn 2

Q = 40L +3L? ==

where Q is the total output and L is the

() A monopolist’s average revenue (AR) | labour input.

and total cost (TC) functions are

: !
by e | B! AR BT T P R
AR=16-20 | 2 L
| & 34 ——
TC =20 +4Q - 2 | Q= A 3

| Turn Over )
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(h)
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( 14 )

TS Q (TR P S WF [ (mm 25
AN |

() Find the number of units of labour

required to produce the maximum
output.

TS BeATE AR Ry T (M5
ARG 2], ey |

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

mﬁmﬁawmw%%ew

(iii) Verify that when average product
of labour (APL) is maximum, it is

equal to marginal product of labour
(MPL).

E9 9 SR (APL) 1o %' ER. e

46T ST (MPL)T 71 25 I afem
|

Obtain the consu

mer’s surplus and
producer’s su

rplus, given the demand

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

I IR T Qq =50-2p,
QS:—10+2P’{§WW¢pzzofﬁmW

4+3+3=10

( Continued ) |

()
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(15 )

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

function C(Y), given marginal propensity

to consume (MPC), C'(Y)=0-8+0-1Y
and the information that ¢ =Y when
Y =100-

Mo e wiifor I FSCCHET |
™ ol difss  #9TSl (MPC),
C’(Y)=0-8+0-1Y_% = 9% I Y =100
TE c=yY T & CPRFA T C(Y)
Sferaat |

* A A

5+5=10
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