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WEST BENGAL STATE UNIVERSITY
B.A./B.Sc. Honours 3rd Semester Examination, 2021-22

ECOACORO07T-EconoMmics (CC7)

MATHEMATICAL METHODS FOR ECcoONOMICS-I1

Time Allotted: 2 Hours Full Marks: 50
The figures in the margin indicate full marks. aNfes I 50E KNG Q"Y/VW fact FC 1
Candidates should answer in their own words AJIEAIF! e ©IRNF I ST XA N
and adhere to the word limit as practicable. e PEE

All symbols are of usual significance.

I. Answer any five questions from the following: 2x5=10
fafeiie @-ieal #fipfs elvas Ted wiss
(a) Derive whether the following functions are quasi-concave. 1+1
(D) f(x)=3x+4 (iD) f (x,y) = ye' (y > 0)
fafeiie Sorse el ik-oxes el [ we
() f(x)=3x+4 (iD) f(x,y) = ye' (y > 0)

(b) If the monopolist faces a demand curve P =16 —%q , determine the output level 2

at which profit is maximised.
T @3 @l SRR siftel wAwE P=16-1g =, W@ FAT HAHEA
Tewiweaa el foef e
(c) What do you mean by homogeneity of production function? 2
G TN SHFH(F “GFGNO TS IS F QIR 2
(d) Explain the concept of zero sum game. 2
@ ‘@ @A @I : Qe ol @RS |
(e) Determine the nature of the following time path. 2
Y, =3(2) +4
e Y #[(F 2 TS fdfiae Tl
Y, =3(2) +4

(f) Give an example of a 2 x 2 biased game. 2
@B 2 x 2 AFATOYE (IN-a7 THRge 7S |
(g) State the “complementary slackness” theory of Linear Programming Problem. 2

TGRS (@AfellN-« TG HFCT @i’ go Fea
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(h) What is Consumption Possibility Locus?
(ot HEITO! (SR FICP 0T 2

2. Answer any four questions from the following:

fsEke @-@iet 51Ff6 2via Ted wies

(a) Explain the meaning of Lagrange Multiplier in a problem of maximising utility
subject to budget constraint in a two good case.

7fs WA (Fg AT 2feqFmFeR AETE Soicaifret FifFaeR TR ANLIE &) @
Lagrange ¢ J9213 41 2 ©IF o1 1471 S

(b) Given the demand and supply functions for the Cobweb model
Q,=18-3p,
st -3+ 4pz—1

Find the intemporal equilibrium price and determine whether the equilibrium is
stable.

FAGTEA TCOER Hifewl € @il SorFaef ze
Q,=18-3p, @R Q, =-3+4p,
VICTR 3R #1% 961 el | Ry 71w & e 9
(c) What is meant by homothetic function? Show that the production function
O =log K" is homothetic but is not homogeneous.
RICNEATF B2 FeT00 & @R 2 A8 @ O =log LK SoFp-16 @IIRGE
e @eifefa =
(d) Solve the following problem graphically:
Maximise Z =2x+5y

X,y
Subject to x<4
y<3
x+2y<8
x,y20

focaa =icy fefee weiifbe st s
Maximise Z=2x+5y

X,y

Subject to x<4
y<3
x+2y<8
x,y20

(e) Write down the Kuhn-Tucker conditions and find out the optimal values of x & y
for the following constrained optimization problem:

Maximize C(x, y)=>5x>-80x+y*—32y
Subject to output constraint x+ y <30.

Efiie AgTe IREE I S[E AR WL [@sal 363, Kuhn-Tucker
(e G @R x @ y -7 FI A= 7
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5x4 =20

3+2

2+3

3+2



CBCS/B.A./B.Sc./Hons./3rd Sem./ECOACOR07T/2021-22

(f) Find out the optimal mixed strategies and the value of the game for the following 3+2
two person zero-sum game.

23]

o e Y2 EIRISTE =) (IR (Al &TeT (JCETRICSa I Fee @
eIt o1 foefa <l

23]

3. Answer any two questions from the following: 10x2 =20
fasfrie @-ce 76 e Teqwies

(a) (1) Why is the knowledge of dual important in Linear Programming Problem 2+4+4
Analysis?

(i) Find out the dual of the following Primal Problem of LPP where w and r
represents factor prices:

Minimize C=12w+42r
Subject to w+2r=3
w+4r=4
3w+r 23
w,r=>0
(ii1) Identify one basic feasible solution of the dual problem
(F) FRERRSF (NaNfR REAGIR (7e TP @Fe ewmgsd @& 9

(3N) Toita ewe AR TG @ w Gk 7+ SAMIR Wi Wi Fcg, ©OF (7o
ARG oo S|

(?) 7o Tia @3t @R fFfre e fofees st
(b) Assume the demand and supply functions for a commodity are: 6+4
Q,=9-p+p'+3p”
O.=—1+4p—-p'+5p”, with p(0)=4 and p’(0)=4

Find out the time path of price, assuming market is clear at every point of time.
Discuss the nature of the time path.

T T G G Bzl @ @9 Sirorre e 2o
Q,=9-p+p'+3p”
0. :—1+4p—p'+5p”

@A p(0)=4 @R p’(0) =4 | &fSers 7 AT AN ANF O VK 7 42 el
TR I #2fB 2P SCea e
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25
(c) (i) Find the demand vector consistent with the output vector X =| 21| and the
18
02 03 02
co-efficient matrix 4=|0.4 0.1 0.2
0.1 03 0.2

(i) Check whether the Hawkins-Simon’s conditions are satisfied.

(i) Give the economic interpretation of Hawkins-Simon’s conditions.

25 02 03 02
(B) Tl (039 X =| 21| @R efeere wzalE iEH 4=|04 0.1 02|-a7
18 0.1 03 02
e A= il (oFa e Fe

(W) 2T = efe vjzel 2o fReal AT vl
() - ¥ o Lo i T

(d) (i) Show that in a two person zero-sum game

3111

Minimax = Maximin

(i) Consider the following game where payoff of two Prisoner’s 4 & B as

following:
B
Confess | Confess Non -confess
A (8,8) (1,15)
Non - confess| (15,1) 3,3)

Show that the above Prisoner’s dilemma problem has strictly dominant strategy
for both players 4 & B.

(i) Show that Nash-Equilibrium for the above game is same as dominant
strategy solution.

() A8 @ 9FT Y2 RETRICTS @) (@I9Fe (91
Minimax > Maximin
(BN) TARR M2 SR (4 & B) T€ GIGR Payoff WG Rwal 3@, mdte @
Prisoner’s dilemma a1 GFeq SIS ToF (ACETIRICTST (F0@2 dominant
strategy S(RI
(3) (e @ TS (¥eMlfba (0@ NASH RO @<k dominant strategy FIKIC=
I 2L (R

N.B. : Students have to complete submission of their Answer Scripts through E-mail /
Whatsapp to their own respective colleges on the same day / date of examination
within 1 hour after end of exam. University / College authorities will not be held
responsible for wrong submission (at in proper address). Students are strongly
advised not to submit multiple copies of the same answer script.
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