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MATHEMATICAL METHODS FOR ECONOMICS-I

Time Allotted: 2 Hours Full Marks: 50

The figures in the margin indicate full marks. e FAT T4 7Y ‘2"7377"77%[’7"/ P!
Candidates should answer in their own words oGRS [Hrerd ©rFd A% FFI FHE T
&G7 PR

and adhere to the word limit as practicable.
All symbols are of usual significance.

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

RS @-@ 256 &tiR e wies

(a) Enumerate all the subsets of the set S ={1, 5, 9, 0}.
S=1{,5,9, 0} -9 ‘Gi’-ag FIFM0 ARCAG =T |

(b) Obtain the explicit functions for the following implicit function:
e sefiize SerFaid T’ sorwsafe T i

Vi=3x"-4=0

Are these explicit functions single valued?
a3 JoE TrFES ST [ 9T oA WAFS 9

(c) What is linear dependency of vectors? Explain with example.

(SFEA AT froael {6 7 Turzaeriz [ese S

(d) Distinguish between global maxima and local maxima.
‘Global maxima’ @3 ‘local maxima’-3 (& 2N faisiel Sea

(e) If the domain of the function y =5+3x is a set {x| 1<x <9}, find the range of
the function and express it as a set.
AW =5+ 3x SO WL W G0 {x| 1< x <9}, 9@ Ok [@r ey sz @3
T 23 (ware |

: X . ‘ . .
() /(x)=—————_ At which values of x the function is discontinuous?

(x=1)(x+2)
¥ -9 (P MASHCS [ (v) = —— wormals f[fves o
' (x=1)(x+2) '

(2) Suppose labour is the only variable factor of production. Calculate the average
variable cost when average productivity of labour is 15 and wage rate is 60.
T B (FICA] AWM GFING ARG TN Sl 257 &% | I ST 91 BerAmaers]
© TGf 29 60 B! 20 9L o1 sifFaeTaa 2 e et
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(h) Consider a two-good world with goods v, and v, that sell at prices p, p,

respectively. Suppose that a consumer with money income M has the following
demand function for v, :

X, = ,‘l\{’;-‘
I)I
Show that if money income and both prices increase by the same proportion then
the demand for lhe.good will remain same. What is its implication?
@, R 5 [ AR v 9w x, w3 9 ndww p, @ p, W e oM
i s [ e v, WA siEwt st 2

Fle @, v (o O Ok g5 WrE WN 99 B0 Y ©[@ Y36 bl seiffes
(| 93 Bleo & 9

2. Answer any four questions from the following: 5x4 =20
el @@t 519 2ieae Taa e
(a) Derive the expression for a level curve corresponding to the utility function 1+2+2

U=U(x, y)=x"y’. Hence determine its shape and curvature.

SN WAFE U =U(x, y)=x’y’ -7 GIoA @U@ RO oom o2 9 <3

@Ia wFTs ¢ Iwe ey s

(b) Show that in a two good world, expenditure share weighted sum of income 3+2
elasticities is unity and show that the two goods cannot be ‘Superior’
simultaneously.

(e @ 72 w9 g SfKice @ e geie esiie smee Ffegsieer Wi
ATFF A 9 (7A€ (A 46 ¥ 9FZ 70 *Superior’ S AR |

(c) Given the production function Q = KL and Py =Rs. 4, p, =Rs.8 derive the S
equation of the total cost function.
Seote| SoPwSTs A Q=KL WS p=Rs.4, p, =Rs.8 2 ©@ B a7
S el |

(d) The marginal cost function of a firm manufacturing shqes is MC =6+ 10x — 6" 5

The total cost of producing a pair of shoes is Rs. 40. Find the total cost (TC) and
average cost (AC) functions of the firm.

TSI TAMAFIA @l FIfa 2 I ol 28 MC = 6+ 10x — 610 . T @

(&TO! TUST TeAH TS 40 Bl 476 0 O Flfoa (G a3 (TC) 9k 516 IR (AC)
o fadie S

(¢) Suppose the demand function is given by P=8-3¢ and the cost function is RRNRY

('=3+2q . Find out the profit maximizing level of output and price. What is the
amount of profit?

@@ A G O P=8 -3 q®R A AT C=3+2q. A FEHIA
BT Azt @ W fefy At e AR v o
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N 5 6 1l _3 3+2
(") (i) Show that 4 :[_ )] and X = 2| IIO are inverse of each other.
5 S
S 10 3 1
S 0 —-l," ——3—‘
@RS @ 4 = e V= 2 10| ooy wmifta
S 10 ~1 L
i 7
™ i ] 2 O ~1 ’ ’ o~ ’
(n) Given C= and D= , show that (CD) =D'C", where C
3 4 6 7
denotes transpose of matrix C.
12 0 - ' ’ 7
@S TR (, C:[3 4} aR D={6 7}, @8 @, (CD) =D'C" @AM
¢’ & WS C -a9 TEere
3. Answer any fwo questions from the following: 10x2 =20
frsfeiie @-@ 76 et Tea mies
(a) Specity the characteristics of the labour supply function of an individual having 6+4
the utility function defined for a time period of one day given by
U=48L+LY —L* where L denotes leisure hours and Y denotes income. What
will be the nature of the labour supply function if the utility function is changed
toU=LY?
9FT Gfed 9T TAEO! ST & U =48L + LY - [} AN L @ Jfea
Tl R T O Y AT O | @ e W @i S (@R g
FEN @ ACHEA WG a1 7@ W Soaifre s @ U = LY 9
(b) (1) Construct ordinary and compensated demand function for x, from the utility 5+5
function u =2xx, + x,.
feba Toicatel |eerRE (A0 v, -99 Ordinary 93 Compensated SIfEwica fagoie
BIEIE
u=2xx, +x,
(i) Show that ordinary demand curve will have greater demand elasticity than
compensated demand curve.
(A€ @ Ordinary RIEGERIEN P IR IO Bran) Compensated SIfRAICIAR
fogsieer o @
(¢) (i) Using matrix inversion method determine the values of x,, x,, x, from the 5+5

following system of equations:

Wi faerowaern AR FafERe Tlewrof @@ x|y, v -3 T ek

i"ﬁ““.,\;}: <
= ."i)_“f‘&t‘ }\\\

4y, +x,-5x, =8 ~EA
2\

=2y, +3x, +x, =12

3¢, —x,+4x, =5
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