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WEST BENGAL STATE UNIVERSITY
B.A./B.Sc. Honours 1st Semester Examination, 2018

ECOACORO02T-EcoNnoMIcs (CC2)

MATHEMATICAL METHODS FOR EcoNomics-I

Time Allotted: 2 Hours Full Marks: 50
The figures in the margin indicate Sfull marks. 2Nfe FT FE I ‘j‘ﬁl’ﬂ e B¢ |
Candidates should answer in their own words ~SrE i fAces S I TG AT T
and adhere to the word limit as practicable. Ce7 FT 1

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

(a)

(b)
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If the domain of the function y =5+ 3x is the set {x |1<x <9} find the range of
the function and express it as a set.

Ty =5+3x SEFHHT WA W OT {x|1<x<9} R oir R [dy s e
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From a linear demand curve we have the following observations:
at p =15/ unit, g = 35 units
p =12/ unit, g = 50 units.

Write down the functional relationship between p and g.
@B e (e GifEwl Gl (AT Sl v I @,

Y p=15/9FF O g =35 a%

WA p=12/9FF O g =50 G|
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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.
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Check whether the following function is homogenous. If yes, then what is the 1+1
degree of homogeneity?
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(e¢) How many subsets can be formed from a set of n elements? Enumerate all the
subsets of the set S ={1, 3,5, 7}.

e @I ‘Gi-a n AT AWM AE o[ Ioef#E AEH tofd =t AW 2 GG
S ={1,3,5,7} 93 37S ARG G|

() If the production function is given by f(L)= 877 — 3L, find Marginal Product of
Labour (MP.) and Average Product of Labour (APL). Show that both the curves

MP; and AP, are rising.
i Teofine SIEHFCEA FNFA £(L) =817 — 3L W O3 HTA &iffes BeoAw (MPy)
R W NG AW (AP ) @ I | (A8 @ @ 46 @R Ty

(g) Itis given that f(x)=1 for x50
f(x)=0 for x=0
f(x)=-1 for x<0

Examine whether the function is continuous at x =0.
el WItr (&, f(x)=1 A x>0
f(x)=0 A9 x=0
f(x)=-1 IJA x<0
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(h) Given 4 :[
0o -2

7
4} . Show that A/ = I4 = A, where I is the identity matrix.

e SR @, A= =L 5 7
0 -2 4

WAME @ AL — IA = A, AIA [ a6 SiZrefHi wpiftsn

2 Answer any four questions from the following:

fsfeiie @-cricat 51t 2vea ek wies

(a) Given the utility function U = x, x,, find the marginal utilities and examine how

marginal utility of good one changes with the change in consumption of it. Verify
that the change in the marginal utility of one good due to change in the other good
is the same no matter which good is chosen first.

U=x, x, Soaifel somsa ovea afs Sricaforsf Fd s e em
waifa (sl ~ReeEr TE @ @@ s Toriel Fei +Rafee =«
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(b) If the marginal cost function of a firm is given by C'(Q) = 2¢°?9 and if the fixed
cost is 90, find the total cost function C(Q).

i Teove eifodica 2Afes T SeAmSB T C'(Q) = 229 @k I 2= 7 = 90
O (G weerws C(Q) Refa s
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5%x4 =20

1+1+142
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Consider the utility function U = x*y” . Show that the function is strictly concave
(downward) for all values of x and y if 0<a <1, 0<fg<1 and (a+f)<1.
What shape does the function have for (a + ) =1.

1@l AT TANS! SFT 251 U =x%y” | (A8 @ x 9% y 97 36 W G2
et fAPbeeia saes (fRssdl) @RI 0<a <1, 0<B<1 @& (a+f)<1.
I (o + ) =1 T OILF WD & el @ 9

Suppose the demand function is p = a —bgq . Find out price and quantity for which
total revenue is maximum. What is the shape of the total revenue curve?

@ e bifEwl WSt 2@ p—a-—bg, A Rewem @ Jfiee@ ww @3k
Tesfinea A ety stan @i Rerera o @ia sigfe st 2@ o

Derive the expression for a level curve corresponding to the following function
U=U(x,y)= 3 yz. Hence determine its shape and curvature.

fafelRe woms U =U (x, y) = x°)? 93 GTton @IS i@ o 3@ 2 a2
@res @b Wt © Iet A st

Show that the following production function y = aIn x+(-a)lnx, ; 0<a<l
is homothetic but not homogeneous of any degree.

@AM @A y=alnx, +(1-a)lnx, ; 0<a <l TAMA Sorsa @NEbs @
(P! TG =g |

Answer any two questions from the following:
st @-iet 7f6 evem Sea wies

Construct an indirect utility function that corresponds to the direct utility function
U = x, x, . State and prove Roy’s identity for the given utility function.

2ASTF BANS! SAFE U = x, x, 99 SREHB “fcar® Sl seepwa fdy s
AR wfener Kige @ @k ewe Boaie! swerrata cveg i 2wt @1

A manufacturer produces X machines per day at a total cost of

Rs. (%Xz +11X + 200). The demand function for the machine is X =400 —27P

where P is price per machine.
9T T 2ifSfis (%X2+11X+200J Bl (N6 I X AP I Tesive
A1 IR IR ST 2 X =400 — 2P @RI P 2@ @lfefs cafficm 3o

(i)  Find the number of machines that the manufacturer should produce to
maximize profit.

E‘QWWWWWWWWQ%W@WW?

(i) A tax ‘t’ per machine is imposed. If the manufacturer adds this tax to its
cost and continues to maximize its profit, show that the price increases
approximately by 1/3rd of tax.
2T f¥icTs eofa <t 9 WIS F91 2911 Beoiwas v @2 9 (IS IR TOGE
T O (G (Y WIN FEF & GF-POIAI* IS |
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(c) Specify 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 — I?> 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
to U =LY ?

o Gfes ot SRSt Sors< 26 U =48L + LY — [ @ L @ &
wiae R Y @R Y @erE i) @ I Ao @A Seerwed Qe
AfAE T4 AN S SPTS e 27 I Socaiivel weerwsh =& U = LY ?

(d) (i) The equilibrium conditions for three related markets are given by 6+4
11p, — p; — p3 =31
—p+6p, —2p; =26
—p—2p,+7p; =24
Using matrix inversion, find the equilibrium price of each market.

(ii) Show that a consumer with the utility function U = x{* x,, «a >0 will have a
linear income-consumption curve.

() foat 71fFs ATiEa SREITTR Meaf 2=
11p, — p, — p; =31
—p+6p, —2p; =26
—Dp—2p, +7p; =24
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