3 (Sem-1/CBCS) ECO HC 2

2019

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
oS fRPTRe ww Sech A Sfee

(@ IfA={2 4} and B ={2 3, 4, 5}, then find
M A={2,4) 9F B={2,3,4,5 W, (FE
Sferear
() ADB
(i) AuUB
(i) Ac B
(iv) AnB
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(2)

(b) Y =b?is a/an

Y = b? txrx 9ol

(i) constant function
TR T (7 F)

(i) polynomial function
=l T

(i) singular function
Gl Fee

(iv) exponential function

SO Tl

T Tim 2 =0, then lim(n+1] s

n—oo n—)co

141
T lim L =0, cota 1im(1‘-i-1-)?€c5

n-—en n —joo n
(i O
(i) 1
(ii1) oo
(iv) n
(d IfY=f(x)=>b then lirr}w is
IR Y = f(x) = b, (o3 lirrifzﬂ‘i
(i b x—
() M
(it1) oo
(iv) b/ M
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(3)

(e) An example of discontinuous function is

itz To it TR (07

(i) rectangular hyperbolic function
HHAOFE SfoqS Fofr

(i) quadratic function

fagre Fem

(iij) cubic function

forare e

(iv) polynomial function
I=e T

() Differentiation of capital w.r.t. time is
TGS SIS AR SEFe FIRCA IR T

(i) gross capital
T T

(i) marginal capital
B T4

(i) investment

fafcanat

(iv) time path
SR 1Y
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(g)

(h)

20A/576

(4)

The direction of Y =f(x) can be
measured by :

Y = f(x)3 fe1 Ry 1 oa1f?
H LY
i) LY
(i) Y
(iv) dx

The tallest student in your class
represents

(TR QA GRS Y RASA o

() global maximum

¢RI 1D I

(i) relative maximum

HeefeeE AP I

(iii) absolute maximum

frg of¥d =

(iv) both global and absolute maximum

TR W 335 i 717 iR
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(S)

. a2
() For maximization of Y =f(x, Y
dx2

should be

Y = f(x)3 18R AR, d?y %3 A

dx2

(i) zero
i

(i) negative
L RIKES

(iti) positive
AP

(iv) double the value of %x!i -

Y 5 789
dx

o) Jj f (x) dx is equal to
f:f (x) dxT 5T

(i) [ -fldx
@) [72f( dx
(i) 2 [ f(x) dx
(iv) 2 J’: ~ flx) dx
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(6)

2. Answer the following questions : 2x5=10
Sod PP TR ford

(a) State ordered and unordered pairs
with an example.

RERT (FHS) IF TRERT (TEo) I
- I 3=, Trrae 3ok o

(b) Define quasi-convex.

Tae SR g o

(c) State why for minimization of a function
the second-order condition should be
positive.

¥ 7o SKRAgeR IR "Wow [AfR RES
SIS 2 A ?

log e?
e2x

: dy
(d) Find =2 for y =
de P

2
Y Gy 1 y = 0B~
dx e2x

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

<GBl FAR PR AES ¢ Wy o1 7
19 SR = 2
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(7))

3. Answer any four from the following
questions : S5x4=20

To PR R e TRt Tes o

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

XY =a
fiffs T o SfifRe TR T AL
o A1 TeR ToAHE AHOTS S
9l . '

XY =a

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

TR (REARFe s B e T
PR A Bl FaA [FY 4RRIRS 2’3 A0,
ferm 1

(c) If TR = PQ, where P and Q are price and
quantity respectively, then show that
_ AR
AR - MR

€4

It TR=PQ, IS P A TB | Q (R
*f{W9, (o8 wY S A,

AR
ed =
AR - MR
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(8)

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

AC=100-10Q+(1)Q?

where Q is the level of output produced. S
Goro Ul oS IW TR R ABW IW T

AR w1 ¢
AC=100-10Q+(})Q?
T’® Q (= TeAfws INAR «fRky |

(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

T SRF RS IR A4 TR ToRIH
T AS TR (R SRS ST

oiferm 17?1 91

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

consumer’s surplus. S}
e e fadi AR oA TS WITAN
ARG TS T 1 |

( Continued )
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(9)

4. Answer any four from the following

questions : _ 10x4=40

o 2P R @A vifRoR T fors

(a) For a function Y =logx, prove that
9y _1 Also find the limit of the
dx x
function : 6+4=10

" x2 -25
Iim
x—0 x2 + x-30

951 Foq Y =logx, 499 I &

R|&
I
x |~

=50 O] ToK limit ¥4 4T 941 :
i x2 -25
lim 5
x>0 x“ + x-30

(b) 1f the production function
Q=40L+3L%-1L°

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

o e wem  Q=40L+3L% -1L°,

L txe =i fgfes R | Tl S
AR A R W e 21, W6 3
NS Y& (@, A oA @ @RE I 4
qo] W, (o023 AP WH (R M6 TR Hd
T’ AR~k (R g.
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( 10 )

(c) Given the demand function P = (10 - X)?

and the cost function C=55x-8x2.
Find the maximum profit. What would
be the effect of an imposition of a tax
of & 9 per unit on price? 10

SR ¥ P=(10-X)?2 W& I Foq
C=55x-8x2 %' 5% e Ay 11
M S 9T AN 89Fs T 9 F I TR 9
W, (S8 TNY 8o fF go| “4fq 2

(d) 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

(YSA @ lump sum FI HqF FAOEATS F
TR R Przeer s NShr @i ¥ |
e (ed @ [RE 71 ' e AR

A Z I |

(e) () If the demand function is
Ql =50 —'2H +3P2 +0-2Y, then find
the price elasticity and income
elasticity, where Y =500 and F =2.
T oifm e

Q, =50-2PF +3F +0-2Y
7w e wie SN Ffegeee e
34, P’ Y =500 % A =2
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(11 )

(i) The marginal revenue function is
given by MR =50-4Q. Find the
point elasticity of demand when
Q=10. 5+5=10
AP SRE ¥ (X2 MR =50-40Q.
iR A FfSwree fdfa s, afem
Q =10.

(f) (i) The total cost of a firm is given by
C =5000-15g +5g2. Find the lével

of output at which the slope of
the average cost is zero.

939 ¥4 5 3 C = 5000 —15¢g +5g°2.
e AR e TR TS IR
TSRS B 0 32

(i) Obtain consumer’s surplus of the

following demand function, given
the market price :

3
= [60-|Z|P
0 3)
when price =16. 3+7=10
TR B4l ¥ ~[1 TeicereR Tga Ry
<91 :
Q=\/60—(§)P
2
QST P=16=7 |
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(12 )

(g) If the marginal revenue function for

6 5 + 5,
(x +2)

find the total revenue function and
the demand function. 10

AVE ©ERE  FAqY  x  THAR IR

MR=—2_15. % W W Sim wom
(x+2)

fRefa 1

output x is given by MR =

3 (h) For the following production function
Q= al® +bL? +cL +d, what restriction
a, b, ¢ 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

oq7a GRAE Foe . Q =al® +bL? +cL +d3

a, b, c UF d¥ FERR A H[ g
PR IR G ST wYS famre Foe [P
AR 2w R «fRmeR 2fies fFame P
T NeI% 13, Fefy 341 |

x &k %
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