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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

©od PTIRd R @I Wbl fUiepii o i

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

nTRYF @A AP GOl ARSI o[t o)
[CR b1 B 04

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

oY = fora
y=b* bl I Feld T ?
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(c) If y= f(x)=>b is a constant, then what

will be lim y?
x—-M

™ y=f(x)=b @b HKIF W, (W@ lim y

x—-M

& 292

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

ST S (AR), dif5® W (MR) IF iz
ffozoEel (ed)¥ W@ ool fordl |

(e) State ordered pair.
whe @Rl fF, Bt

() Write true or false :
T @ Sww fordt

¢ = {0}

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

D=10p> TR bR Ffezree fe
EE
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(h) Find :
fadfy =at -

1

(i) Write true or false :
wa ( Sww ot

(AuB)=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) ]

ws [ese g ot -

e Aifdes W SRew"  (MRPL)
= x =9 difgs IRE SAMT
(MPPL).

[ 5495 =¥ (TR) / AifdF 9 (MR) |

(k) Write a power function.
qo! qIeiRP Fel (o7l |
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BRI DG the value of 3732
3% .353 i Sfereat |

(m) Write yes or no :

Is (3+V2)(3-V2) an irrational number?
[ @ W ot
(3+V2)(3-V2) 95t TR A W ?

(n) Evaluate :
T Ay w41

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

xy =c T HAFOIPH QIS G0l YeTel @14
SEPA AL |

(p) Choose the correct option :

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

will be __

[ differentiation of I[t) / integration
of I(t) ]
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wam e qfE foran .

Tft wm e [o) e A, o FoeEl
sl K9 9ifeid 2] |

[ 1(t)3 S&Fe / [[t)F Tee ]

(@9 Given demand function Q =500-5P,
find out the price to sell 200 units.
sifesl e Q = 500 - 5P *f[A 200 B CAAlo
&R @ w1 MR 9|

() Obtain the second-order derivative of
the function y=x?+2x.
y = x2 +2x TAGRA [ 2O G TS
Sfered |

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

wolq P R @I +iiebR e fra

(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 efewifrerpe @@ ofw @
P=a, 95 $3F =W, (S W oifzar 7=
Refegiore o1 rysat |
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(b)

(c)

(d)

(e)

(9)

A23/448
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Find the Cartesian product AxB from
the following two sets :

oot frl iRRfS o [l PIOREE  Hewe
AxB fadfg =4t :

A={a, b}, B={p,q,r}

Verify :
TS & 341 -

bc

C= O-I—)-dx

Why is a constant added in integration
of a function?

o« GBI ANFe=S I G0l FIF F7 @9 T4
2J?

Draw a Venn diagram to show AnB.

ANB ®IARE 9GO 54 BF s 41|

Define quasi-convex function.

@S- Te Rl 3 |

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

y=5x2+10x—-8 TAGR [ W1Pa 7
41 |
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(h) Find 9y and 9y of the following

axl ax2

function :

o
SE] WW—QLJ—W—!’—%@W:
0x4 0Xp

y= x12 + 3x;Xx5 + SXg

(i) Evaluate :
fafg w4t -

Ilnxdx

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

W y=2+5x TANOE SR
(x]1<x<3} =W, B WA AR &F T2

3. Answer any four of the following questions :
5x4=20
woq epEpizd R I st O ferdt ¢

(@) Given A={1,2, 3,4, 5}, B={3,4,5, 6N4T
find—
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T =R A=(1, 2, 3,4,5}, B=(3,4,5,6,7),
g Ta1—

() AUB
(i) AnB
(i) A'NB
(iv) (A-B) 1+1+1+2=5

(b) Evaluate :
ffg =t -

T v1+2x —J1-2x
x—0 X

(c) 1If t:_)zzflR""Lﬁ and a+B =1, then show
that

K_a_Q_+L.a_Q.=Q
oK oL

A Q=AK*IP W AF a+P=1 |, (5
oysa @

o0Q oQ
Kl .99
A A
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(d) A function is defined as follows :
9Bl FEFq @ Tee TEl iR
fid =t S

=D T ICE=H]
=x2+2, x>1

Is f(x) continuous at x =17

T f(x) B, x =1 Rre wfdfra @E?

(e) Find the total differential dy of the

functiony = x2x, — 2x3 + x% .

y=x2xp - 2x3 + x5 TAAGR TP A
dy g a1

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

©E AN A AT HIN I Sfereat :
y=f(:c)=x3 ~12x2% +36x+8

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

weTs Ual TEoE o[ oIt Ao AR i
SIS Ofe1Sd! -

y =2x7 —3x1x% + Xo
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(h) Show that the curve
y=f(x)=ax®+bx? +cx

can have a point of inflexion at x = ——-32.
a

y:f(x)za_x3+bx2+cx (CRINIEE x:——s—l;

s =S “ifeada 7'3 =i 3fer orgaiz |

4. Answer any four of the following questions :
10x4=40

S APTRY R @I iR See o

(a) Evaluate : 2+2+2+2+2=10
a4t -

(i) é%@+3xf
d - -
(i) a—(Slogx +10e°* _% ) %x 2)
(iii) [xe* dx
(i) —((2x + 2

@ | _31 (2x2 + 5)dx
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(b) Given the price equation
P =1000-20Q, find the following :
2+2+2+3+1=10
P =1000-20Q ¥R FAIUPIIGR *[I TS
e fady <4 .

(i) Marginal revenue (MR)
Aifges = (MR)

(ii) Slope of average revenue (AR)
ST W (AR) 1S

(iii) Slope of MR
AIfSE = (MR)I f

(iv) Elasticity of demand when Q =10
Q=10 Zw v FEferries

(v) Nature of the commodity

ANIGR AP

(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

S 2399 A JI01 3 AF AT 34|
wa@ed AR REAG! e F{ 9© I (AC)
o ST IA (MCO)T T 79 F Fo 1

A23/448 ( Turn Qver )



BIKALI COLLEGE LIBRARY

( 12 )

d
(d) Find a% of the function y=10x2+5

using the definiton of derivative.

FAE] W AW IR y=10x%+5

dy
AR = Sferedt |

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

z [%x‘* —5x2 +99x + 35]

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

9ot fBa IRAER {9
(%x"’ —5x2+99x+35J -

JFo A4fS ABTS x 57 B Seoima I | Aifss
A S @R SeoveR sifdme [y w54t

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

AR =16 -20Q
TC =20 + 4Q - Q2
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QSR QoI RTEFSIF oG | (AR) SIF 5
A (TC) TR =it e

AR =16-20Q
TC =20 + 4Q — Q2
Find—

fefa wa—
(1) profit maximising output;
I =TS =PI GII S #AfT;
(ii) equilibrium price;
S 7S;

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

TS &S |

(g)EThe production function of a
commodity is given by

3
Q=40L+3L2—%

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

B! AN e T ol . &

3
Q=40L+3L2——1r'3-—
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TS Q R Y TAMA WIF L (IR W
SAMI |

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

S SeAal A RN mWR onGe
AEEH 2], Ofered] |

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

g i3 Sesmae A 9 Sfeed |

(iii) Verify that when average product
of labour (APL) is maximum, it is
equal to marginal product of labour
(MPL). 4+3+3=10
A9 TG AN (APL) S 2/ 2 MW
AIf%F Besive (MPL)I S =3 Jfe afesm
241

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

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

I I el Q4 =50 -2P,
Q. =-10+2P W HF 1 p =20 [l A=,
@@ Trreielr R WiF Seomed qiR [
41 |
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() Give the geometric interpretation of
definite integrals. Find the consumption

function C(Y), given marginal propensity

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

Ao S wififes gl SsReeEt |
g coiREA difgs d@qdst (MPC),

C'(Y)=O-8+0-1Y"% 2 HiF I y =100

W Cc=y W, (S@ R TEq C(Y)
Oferet |

* & &
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