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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. Choose the correct answer of the following :

1x10=10
weTe frPTRd wa Teach! Az Sfered :

(@) IfA={2 4} and B ={2, 3, 4,5}, then find
M A=(2 4 9F B={2 3,45 T, (5
Sferesr

(i) ADB
(i) AUB
(i) AcB
(iv) AnB
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(2)

(b) Y =b?is a/an

Y = b? Cx= bl

(i) constant function
A T (T Fo)

(i) polynomial function
F2efl T

(i) singular function
Gl T

(iv) exponential function

S6RIY Fe

(CINTE T s Oithen 1im[n+l] e

n—e N n—yes

SRl = 0 \eees | lin (ﬁﬂ]m

n—e= J1 Tl —)o0 n
@M O
() 1
(iii) oo
(iv) n
(d TY=f(x}=b, then limM is
I Y = f(x)=b, (3 Iith‘qozz
(i) b
(i) M
(iii) eo
(iv) b/ M

20A/576 ( Continued )

(3)

(e) An example of discontinuous function is

fafoze T 9fb Trrzat Cam

(i) rectangular hyperbolic function
O Hfoge T

(i) quadratic function
fagre Fem

(i) cubic function
faqre o

(iv) polynomial function
o T

Differentiation of capital w.r.t. time is
TEALAF T A S FAC (AR I
(i) gross capital
T T
(i) marginal capital
2B T4
(iii) investment

fafecanss

(iv) time path
REEE R
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(4)

(g9 The direction of Y =f(x) can be

(h)

measured by

Y = f() 7 fe fAefy iR -1f
)
@ 2Y
(iii) %Y
(iv) dx

The tallest student in your class
represents

COMH I B9 84 JIGCH oRl

() global maximum

(i)

(S)

of ¥=fw, LY

For maximization
dx?

should be

2
Y = f()3 Hifder 313, %x—gi’wrﬁa

(i) zero
L

(i) negative
RRIEES

(i) positive
SCIEES

d
(iv) double the value of ay

dy
&Y 3 R g2
=77 T

CoIEFR 1S T G) j:f(x) dx is equal to
(i) relative maximum ' J‘: F(x) dxd A
WA aike T9
(i) absolute maximum ) E ol o el
Fasge e T (@) [ 2f(x) dx
4 ?;;%fﬁ;;ﬁﬁuﬁ r;;}ﬁﬂ; 5 (i) 2 f(x) dx
(iv) 2 [, - flx) dx
20A/576 ( Continued ) 20A/576 { Turn Over )



2. Answer the following questions :

(6)

WWWW

(@)

(b)

(©

(@)

(e)

20A/576

State ordered and unordered pairs
with an example.

R (Fe) I SPRERE (@) I
ot % 3, Targeercd @R @ |

Define quasi-convex.

TG PR A5 o |

State why for minimization of a function
the second-order condition should be

positive.
B9 Forq SHAoR I Bon AR ~fREfS
SRS '3 =051 2

log e?
eQx

o ady
Find == for y=
B

2x

2
@ﬁ@Wy=loge ]
dx e

Why do we need to add one constant
term while integrating a function?

BT T S e o i 961 £7@
ot Ff9 7 2

( Continued )

2x5=10

(7))

3. Answer any four from the following
questions : 5x4=20

ord PPTEd A GTeAl BIfHoR T fei

(@) Distinguish between implicit function
and explicit function. Map the following
function : 3+2=5

XY =a
fifts o o SfiRe Foma TEE AL
e 11 ©aq e AMvIe  CARIH
$q0:

XY =a

(b) Define continuity of a function. State
why a function must be continuous for
it to be conformable for differentiation. 5

F (RAIREel Jeee & @ T
WEFEE A @Ol Tl [F7 4R[S 279 A,
o=

() If TR = PQ, where P and Q are price and
quantity respectively, then show that
AR 5

TN otk B
4 AR MR

It TR=PQ, TS P A o1 oF Q (R
AR, (o3 (TSl A,
AR

T e
d = AR— MR
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(8)

(d) Given the following average cost
function, find the marginal cost
function :

AC=100—10Q+(%)QQ

where Q is the level of output produced. 5

oo Al oT® I TE [l AR W Fed
fAdEa <91 -

AC=100-100+(}) Q?
% Q (207 TeATS AHAR AR |

(e) Mention the condition under which the
technique of total differentiation is used.
Also explain the statement, “Integration
is the reverse process of differentiation.”

2+3=5

5 e Al TR AU TR BRI
T | TS S (R A STl
offer 177 < 364 |

() Explain the necessity of integrating
the demand curve for finding out

consumer’s surplus. 5
A Tge iR A vIfEm TR S|
ACATGATS! I 4T |

20A/576 ( Continued )

{*24)

4. Answer any four from the following
questions : 10x4=40
ol PR R @I v Tew o

(@) For a function Y =logx, prove that

dy 1

9Y_" Also find the limit of the

arx: e

function : 6+4=10
lim X =25

x50 x2 4+ x-30

9ol ¥ Y =logx, #9M19 ¢ @ §=l
dx x

F5CO Oo14 T limit T fey 1
' 2
Higiee LT 20,
x>0 x2 4+ x-30
(p) 1f the production function
Q=40L +3L% -113

where L is the employment of labour,
find the size of labour to give maximum
output. Also show that if demand curve
is linear, marginal revenue is half of
average revenue at output g. 5+5=10

ot oA T Q=40L+3L%-1L°,

L tzz ¥ e ARwem | s Seema
AR AR I AR 2w 7'q, ey 901
A9lCe (9ed @, T oA @41 (IRF 91 42
qrod W, (903 A8 WH (R 5C SEE Sl
'S AEAR “{f 919 (&2 q.
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(¢

(@)

(e)

20A/576

( 10 )

Given the demand function P = (10 - X)?
and the cost function C=55x-8x".
Find the maximum profit. What would
be the effect of an imposition of a tax
of ¥ 9 per unit on price? 10

oM FH P=(10-X)? WF I@ FAA
C=55x-8x2% 2t dw wrs (A [0
I ofS 9% AT eowe T 99 T4 W I
2, (903 MINY 87[{© f gog #f¥q 2

Show that even after imposition of
lump sum tax and profit tax equilibrium
condition of market will remain the
same. Also show that imposition of sales
tax results lesser output. 6+4=10

(ST @ lump sum F9 HE AOES F9
it 9@ fPreeer SR MSET @i AT |
e (el @ REA ¥ R IRe A=
AT ZPT A |

() If the demand function is
Q, =50-2P +3P, +0-2Y, then find
the price elasticity and income
elasticity, where Y =500 and P, =2.

If oif2wr Feie
Q, =50-2P, +3P, +0-2Y

7 fegree We o Bfeeee e
391, IS Y =500 9F B =2.

( Continued )

20A/576

(11)

(i) The marginal revenue function is

(V)

(i)

\
given by MR=50-40Q. Find the ‘
point elasticity of demand when

Q =10. 5+5=10

A8 HRE ¥ (& MR =50 —40.
oiwE Ry Rfemrerrer R s, afem

Q =10.

The total cost of a firm is given by
C=5000-15g+5g2. Find the level
of output at which the slope of
the average cost is zero.

93 TG B 49 C = 5000 —15q +5q2.
T TR ST T 9T AR
RO e X+ 2'9 2

Obtain consumer’s surplus of the

following demand function, given
the market price :

when price =16. 3+7=10

O B T o1 SecereR tys Ay

4l :
o- 3
QST P=16 |
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(12)

(g9 Uf the marginal revenue function for

output x is given by MR = +5,

K @ (x+2)2
find the total revenue function and
the demand function. 10

oafly SEA  TeW  x  AMA” A

MR = 62+5.{bwwm&mw
(x+2)

fefa a1

(h) For the following production function
Q=aL® +bL? +cL +d, what restriction

a, b, c and d will follow to have a true
form of cubic production function?
Also find at what level of labour (L), the
total output will be maximum. 10

oa S wem Q=al® +bL? +cL+d3
a, b, c 9% dA @ERT 4 S
PR e 9% o1 SYe fagre T gl

AR 2 i foum A wfies o 1
TRATA A T, Af <+ |

* %k
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