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V Semester B,A./B.Sc. Examination, March/April 2A22

(CBCS) (F+H) (2016 - 17 and Onwards)
ECONOMICS - VI

Mathematics for Economists

Time : 3 Hours Max.

lnstructions: i) Answers must be written completely either in English
or in Kannada.

ii) Answers of Part - A should be continuous.
iii) Answers should be precise.

PAFIT _ A

zpa,l - .l ,

1. Answer any 10 of the following sub-questions. Each sub-question carries
2 marks. (10x2=20)

o3n$oaddra 10 etud-{,{rfqri wdoa. {,9 wd-${d 2 eodrl$:.

a) Solve the quadratic equation :

v2tlQvrQdt-OI tvn

ddr ttueEdeaddl, zeGtu :

x2+13x+30=0
b) lf C = 100 + 0.4y is the consumBtion expenditure, investment expenditure

is T 450 and government expenditure is T 250, calculate equilibrium level of
income y. i

erd:zf,nerl dd?,fC = 100 + 0.4y, drocd t +SO*ra, idr-cdd dqT 2s0erhoarl,

iatldoesd e:6"o$'y' Eodrtoaobo.

The production function of lhe firm is Q = 300L2 - 10L. Find the marginal
productivity of labour (MP.) when L = 15.

e.od: erodrab So{o3: wao.doa zloud Q = 300L2 - 10L qo,rJ drq L = 15

eresEri $drd *ednod erusoddd (MPr) ud:o Eod:&Ao$o.

Define a unit matrix.

Aarod dDdddo$d1 m, &D, A&.

P.T.O.

c)

d)
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e) rf A =l' sl 
"no 

r=[' u l,,noor.' L-5 8J 112 -1 _l

o : [ " l*n, = [' 6 
I *ao AB ed; do6.:bac]:0.

L-5 8.1 - L12 -1 I cr

D lf y=x-sfind q
dx2 

'

V = X-e *dd d'Y dod:baol:o.' dx'
g) lf C = Qo 

* 4q.+ 8q and Q = 5, find Marginal Cost (lUC).

C = go - 4qt+ 8q ufld:, g = 5 sesari aednod dL*(MC)ddldod:ts"Ao}:o.
h) If P = 200 - 10q stands for the demand function, obtEin Marginal Revenue

(MR)whenQ=5.
P = 200 - 10q zjead zeozudaafld:., O = 5 e:c:arl tuednod eJesDCJ (MR)
dcd:&Gog;o.

i) When the utility function is U = x'y - 2xy' + 6xy, find marginal utility of X and
YilX=2andY=1.
d:ari:sa$oudU =x2y -Zxy' + 6xy ondro,X = 2 drq Y= 1 e:ftIs)odX drQ
Y oy,c,edsod dbarbronOq dod:baog:o. 

*

j) Define decreasing returns to scale.

"a9d €,,Ade; DoJ:d:dQ -r*trea.
k) lf D = 200 * 2P and S = 100 + 2P are the demand and supply functions

respectively, calculate equilibrium price and quantity.
D = 200 * 2P dJd> S = 100 * 2P $d:aon zjead ilQ dpd_id zcoudrlqnndp_,
id:doesd *O md; wd6,dd1erd*-dDai

l) Define maxidta and minima of a function.
^ ^=+. noaar:r>? *o-ld dJ$ SDddflEJd. : 6s \e
GJ\-JL".^., OJU(,OUJ t t\rC"O j 

" 
-O C^.icldcrJeldoJ^J.

PAFIT * B

@n,- o

Answer any 4 of the following. Each question carries 5 marks. (4x5=20)
Cn$roddra Na$i(4) €,d4ileri erudoxr. drg 4{d 5 eodrl$o.

2. When Qo= 15 - 3P and Q* = 2P - 3, find the equilibrium price and output. lf the
government level 15/" ad valorem tax, find the new price and output.'
Qo = 1 5 * 3 P CrQ Q. = 2P * 3 "aro;t id:doee.:d aiej abdr en:a {tQ dod:toGou:o.

dederc 15 dod dSenrenod dorio$$d eQtuerari drai d€J CrQ *{q dod:toGo}:O.
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3. Calculate maxima and mininna for the following equation :

Y = 3x2 -24x+ 6

dsnd d.):eddeado doqd d:dl deqdo$q dod:toaou:o :

Y=3x2-24x+6

4. For the Cobb-Douglas production function Q = AL"KF, find marginal productivity

of labour and capital MP. and MP*.

6uf-6ranD;fddd eiuaodan alozud Q = AL"K$ ernerc;d, 4t: d'>* uoda-o$d
nednod en:e ddd MPL dJdJ MPKo$dl dodttoGol:o.

5. Solve by using Cramer's rule :

7P,+2Pr-69
P,+8Pr=78

$ed:d Cc:d.: u$x; eddl tSGXr :

7P, + 2P r= 69

P.,+8Pr=78

' 6. The demand function of a product is Q = 50 + 5P - P2, calculate price elasticity
q and Marginal Hevenue (MR) at P = 4.

e,odJ d$ed a3eAd zloud G = 50 + 5F - F2 e*fld:, P = 4 u*ftaaod, dd zjeGd

,x,3EEddd"I C:d: zueCnod t:oto3: MFt dod:baoulo.
aq

7. The short run cost function of a firm is C = q'- 8q'+ 20q, prove MC = AC'at
the minimum point of AC.

erudrdr -%jt"ldd ee>dQ dqd zsoud C = Q3 - 8q' + 20q "acEorl, docio dqd (AC)

d&{zood:ade_MG = AC aod: mQtu.ooi
* PART-C

epil - fr
i

Answer any 4 questions. Each queslion carries 15 marks (4x15=60)

o3n$enddra 4 €,d.deri e,rodoxi €,9 €,d{ri 15 eodrleJ:.

8. lf D = 200 - 10P and S = 150 - 5P are the demand and supply function. Find

the equilibrium price and quantity. Further prove that the equilibrium is stable

according to Walras and unstable according to Marshall.

D = 200 - 10P d:q S = 150 - 5P r1$,: $d:anh zJeed d:d: d,)ddd zroz^:drlqand.

"adood dd:doe e.:d zJeJ d:Q wd6,dd:o dod;bao$o. marioS:e aoery,;f ddd {,aad
id:doee,:d xdaand "$8 dDdTFAAO'4,aad iaJ:doee;d erxrda"lrd aoudd:o doeo:,.



o
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A person has Rs. 200 per month to spend on two commodities q, and qr. The
price of q, is Rs. 10 and q, is Rs. 20 and the utility function is U = Q,Qr. Calculate
the equilibrium values of q, and qr.

z,zgdr$Cr: Eodqrl dJa. 200 dod q, SQ Q, *:oal iddrd$ d;eeJ dz*dradz3emfld.
qj 3d3d sid drd. 10 drd; q2 id*d zieJ do. 20 "a6";l drq dr.hrbea zuozudfi

U = QrQz esiloaorl Q, SQ q2 rluJ id:doee-:d dFe-trd$d1dod:b6o3:o.

The demand and supply function is given as D = -50P + 250 and S = 25P + 25
respectively. Calculate the equilibrium price and quantity and also calculate
the consumer's and producer's surplus.

ziecd zlozud mrrlo dn{Eo* asoudrl$ $d:arn D = -50P + 250 "bQ S = 25P + 25

"a6idd Bd:doee.rd zJd crd: rn:dC 8od:toGo}:o 6rlro ed:qi.oeho$ c:q en:eaddd

eQd dr.:rC.:Q ddo dna. r'

The short run cost function of the firm is C = 0.04qt- 0.9q'+ 10q + 5. Given
the competitive price P = 4. Obtain the equilibrium quantity q and equilibrium
profit r.
z.oC: erusadoa disdd em$Q dr"fzeoud C = 0.049t- 0.9q' + 10q + 5 d:d: {mrUr*
de3 P = 4 unqrl,, dC:droee.:d *{d q 6"rl,a iaJ:doee.rd enzil a edl dod:&aobo.

Monopoiist faces a demand function P = 100 - 2q and Total Gost function (TC)
C = 50 + 2q. Determine the optimum level of output, price, TFl, TC and profit.

edqdr, dncnosrnd$ d$ed z3ead zsoz^:dd; P = 100 - 2q d:q ?-m* dqd (TC)

zroud$ C = 50 + 2q ufld:dd. d>cnoJd drd) en?id rloqso$O_doq wdd , sJd,

^ 
( 1\ n "-^-J- - < r- {^-J l-i- - < r- -h^l<JJ* ^-)-qo(d€JJeJL7(JdLUJ, *g,j f,-.!J"r,.j tueJ., (,dqJc^)c+J"| N(+r Utu.

4

The demand fuftctions fortwo related commodities are q,

. Find rlr, Ira, r1zt, \zz and prove that the commodities are connplementary.

r/Aa \^ 1- -?*=!\7'111 oA dF.J oo ^o 
\l*rnh:<\

^J-L!!\,-/(, a!()Jl li/ 9Jrl,i2Q ;vvw(,i l:/91 lr,,Jv.ta'

"adOod 4rt lrz, \zt,\zz dodtbGo):o mrrlo 6i idd;ds;b d,add Bdtrldod: dd:Qrx;.

'10.

11.

12.

13.
100 200

PrPz - 
P,Pe

100 200
Q,=:djdJ gr=1 qd iddJ' PrPz j 

PrPz


