
;,_t#H ,"1T.l,ll i,lT _I:J::Jff:,.J
rTF nt FnTr ro,ooo

#ffi,,Iffi
(e) A house is sold for Rs. 5o

,ffi :: :il:I:;*,..1.:T, {;:ff 1;:T j:
:#:,"iiI;*'" .' ;;;';J;;#:H:H"T,

3x5

ll,rl tt 4,this question onn,rU
l!
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+I
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or (41qq1)

After an advertising campaign a product has sales rate

of{l) given byflr; = lffie42:tt, where, is the number

of months since the close of campaign. Find:

(i) The total cumulative sales after 5 months

(ii) The sales during the fourth month.

l+*mt v-qn * qrq w Eflr( fr ffi Et,frtrrfr ard

d-fi t ,nO = rnea.z5t, frrs{ , Tffi +1 d@r t fi
rdn * e-< rli * qR gvt tr arc dfrq
(i) 5 rn6 ER W {qt Rff
(iDqlt qr6 q iffir s

I

5. Attempt any three questions:

ffi fr{ crfr +1dfrs:
(a) A machine depreciates at the rate of 87o for the first 2

years, at the rate of l0% for next 3 years and then at the

rate of 15% per annum. Compute the value of machine

at the end of l0 years, if initial value of machine is Rs.

10,00,000. Also, compute the average rate of(

depreciation.

\r5 qAf{ w q6fr s} s{ d a7o fr Er t rfsdRT (Frfir

t nqr srrrfr ft{ s{ + idc ro% a1Et t sfu fut rsz

ft s{ *1 <t t mrdr tr to s{ sR qeft{ o.r IFq
olFffifud dfqs qR qfft +r qlft-6 {fl 10,00,000

to tt uM fr {Fq.eH d *trd qt 6r ff qkffi{
dtucr

5450 16

(i) The totat rcquircrent of each marcrial if the firm

produces l0O units of each product'

r*o' !ro{ fr W ens{6il, qR u* r*o sorq

fr roo sfit tqn urfr tr
(ii) The per unit cost of production of each product if

the per unit cost of materials M,' Ir{r, and M, is Rs

8, Rs l0 and Rs 15 respectively.

r-S*, E{R * ssr<t fr vfr 1i{c ilT(, fiM,
\4*{M3r<tfr * vft (fuc EIrkt i6ttYt: 8 Fo,

ro to *r ts ro tt
(iii)The total cost of production if the firm produces

200 units of each product.

u{rfi fr tfi dtqir, fr $,{ r+{. uf,r( * 2oo

qfrt r*fr tr s

@) A three-sector oconomy has tlre following input-ouput

coefficient matrix:

fiq sos effi i[dqdtqr fr ffitfuc qrrrd-ftrfd

n"ti6 &R t:

t,

(

I

0.2 0
0.3 0

0
0.6

0

0.40

I
The labour days required per unit of output of the three

sectors are 0.5, 0.8 and 1.5 respectively and their

consumer ouQut targets are 10,600; 5,3fi) and 21,200

units respectively, The wage rate is Rs. 5O per labour-

day. Test viability of the system, and by using matrix

algcbra find:

35450 Tum over



fi-{Mmyfu {kc Esrfifr 4rqkdfr srFrFrriTr

fiqsr: 0.5, o.a ofrt r.s t stt v++r sq$-fir Ef,rfi
fiqq i5'rl{t: 10,600; 5,300 iTetr 21,200 qfuc tt q-qt
rr b0 Fo cfr qq fr{ tr c"nfr +1 ctq"r ryrrr dtr
tFffi ffi61 or rfrrr +lt an dtqg:
(i) The gross output of each sector

g+fi t{i6 tsT ffiFtt sflTifi (

(ii) Total labour-days required

W {q kfi} fr qrq{Tfifrr

(iiD Total value added.

W ts d&or
or (oma)

A holding company H has two subsidiaries S, and Sr.

The subsidiaries also own a portion of the share capital

of H, The percentage ownership of the group is given

below:

Percatage $ Slure Cqital fuA h Anryay
uw,Er qI Jrl/:ref

HSr52
H08060(
sr2ol0
s2 l0 100
Outside

Slurdroldcrs 88 l0 30

Total 100 100 100

If the separately earned net p,rofits of H, 51 and 52 are

Rs 42,000; Rs 52,600 and Rs 32,000 respoctively, find

q6, dq-fi Eil drq-d C(r, y) = l8l + 9l q{ A EfrEt

d fuR c',(fr t, ftrfi4 r€ikyv-t6 EflK fr s-{rkd

{ffi fr1ffid o,{i try-&o v(r< * Cfrd *
rfet an dfts fr ff.rfr +1qrtt ctft afr go
54 (Ri tqr Etfi trrtqtq Wr6 14fu 6r vfrrr

+lfqc r

or (uwr)

The price elasticity of demand for a commodity is given

by the following:

3p
"P- @-r)@a

Find the corresponding demand function if quantity

demanded is 8 units when the price is Rs 2.

w qlq ff qi{ tr1 dTf, fu ffifud t qil Trfr }
^3p,p_G_DG-+2)

€rg6ff.firr $EFr Erkr dfds qfr frff,r{ qr*r a dta
tEfuffrrdzootr 5

(c) The demand and supply laws for a commodity are

rcspectively p, = t8 - 2r - .f and p, = ?-x - 3.

Find the consumer's surplus and ptoducer's surplus at

equilibrium price.

gfi qqq + idC dT ft (Rr{ ftqq mqsr: t t:
Pa=18-?:-*361dPs=br-3

Tdil{ frqil Tr s$frffir qfufrc qk Esrffi qNq
Erd d&gl

15 Turn ovr

{
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ffifud Edlrfit r6iFT t ftlq ilofi-ff rqr{ITq trr
rqFilIFT d dts fr frqi,{ c{ Er6 dfr$

LK
Q=,f(t-' K)= L;?

or (ura1)

The production functibn of a firm is given by 16Q = 65

- 2(x - 5)2 - 50 - 4)2, where r and y represent two

different types of inputs and Q represents the quantity

of output produced. If the unit prices of the inputs r

and y are Rs 8 and Rs 4 respectively, while the unit

price of the output 0 is Rs 32, find the miximum profit

of the firm.

g6 sd 6r tsf,fffir IFFFI r(fr gra rtfrr t : toQ = es

- 2(x - 5)2 - sO - qz,Frst, sfu Y d fuq rfi{ +
ftM ql el}t ou-srR-c sorq fr qHT 61 FrGfud 6'(Tr

t r qR , .gt{ y frffi m qft{ frqil m'qQI: 3 6" oitt

+ to t ftt EffR a1{kc frqil 32 Fo t, fr q,d +
qfuo'dq mnr +1 an dfugt 5

(b) A company produces two products at a total cost

C(r, y) = lS? + 9f where * and y represent the units

produced of each product. Find the number of unis of

each product that will minimise cost if there must be a

total of 54 units produced. Use the method of t'agrange

multiplier.

the net profit of each company (separately earned profit

plus share in profits of other comPanies) by using matrix

algebra.

Frd-d-*, sffi Hfr t q-6r+fi dqffi s, *t srtt

uorq* qnfttil * cI( .t H* qlq{ (ff cr c6, fr'F$r

tr tne or vft$( HrFre fti frqrrqr t:

ffiqterfr 6qfrd frlt

H

sl

s2

qr6( * M
frrr

qR n, s, olt< srarr Eer6-d: eiff-d i++o enr mqfl:

42,ooo to, 52,ooo Fo qt{ sz,ooo to t d tFW

ffira ql e-frrr znre Eirft qr fu{f, tm (Y{+-c:

ffilc m{ dn erq qilFrql * 
".rqi 

q Rrm kfri+.{)

src dfrsr 7

(c) What do you understand by unbounded solution to a

linear programming problem? How is it detected in

solving an LPP graphically and by using simplex

method?

fu{cPdrrffir

H

0

,,

10

88

st

80

0

l0

10

s2

60

l0

0

30

5
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tF6+, ffirrr wgt * fdq w{RE Efr + qrc flr
rqs+ tr trp* urqtq Gq d rc sre d *{ nr€N
Efu ur rfrq q,,rt Et rlt w-qnr qrdr tr 3

or (urlfl
S|hat do you mean by uurestricted variable in linear

programming? How do we deal with such variables in (

using simplex method?

tBc ffiFr { qcffid qfiTff t qrc flr rrsri
& ftctw Efu or r*'r art qrc tfr qffiffr or

r*qrr thfr od tr 3

2. (a) Obtain dual of the following linear programming

problem:

Maximize Z =lOxr +l2xz -gxt
subject to

5x, -3x, + Zxr 348
3x, +7xr+6x, =65

xv xr20

ffifuiltk*, *rnft'r rrren tm tEr crq dfrc:
qkffi{ dfrS Z =10\+t2xz-Bxt

5s* olmr

5x, -3x, +24 < 48
3x, +7x, + 64 =65

4, x, )0

urfr t rs sE fuilt qrscq (x)rtd qqr6 ffi B, {6
d@r $fft crq tfr t

* = 2000(l - e+), Frq{ t = 0.00r.

Aiil EilI il( d&S il ft{fi flE 6} qfuEilq 6(
tnr s

(c) A firm rcquircs 10,000 unis of a material per annum.

The cost of purchasing is Re I per unit, the cosr of
rcplenishment of stock of material is Rs 25 end the cost

of storing material is 12.5 per cent per annum of the

average rupee' inventory. Find the optimum order size

and the corrcsponding total cost, using calculus.

q6 fr 6) ft q{ \6 trd ff ro,ooo 1ffi qGq 1 eR

lfuemqFrTtt l60 *{yql{+rffifrs+ $d
iltrkt 25 Eo t dR YqrS t ts1ur * qrrrr drffi Fct
qtd qfr 8r n.s% cfr q{ tr qrrd{ qlt{r qrdr *{
rgsrilr gu HFtil, riqil{ 6r r?im fii, Hrd qfrfrgl

or (qmr)
A firm's production firnction is Q =nL, K) = ALa K8.

Under what conditions will it give increasing returns to

scale and diminishing r€tums to inputs, if possible?

\rfi s{ m wIffi u.sq } e =fiL, K) = ALa 6n. fua
qtffi t q'6 qrrr+ qrsrR q( qdqFTsRs,d ft qrrrdl

c{, qtr dqq t, Ertqn yfaqd tnt b

4. (a) Find the narginal ratc of t€chnical substitution and the

elasticity of substitutioa for the following production

function:

5i150 13
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x,.*rxrwfr + lds qfu mm, xr ft4r*c *
drfr ur qin t S( r* rqfl: $r risn Rur qqr t

* =-j-#t r- = 16=
' pip, ' p,pi

fr,r * sR irmr6 ffi *1=16 dfrB ft iqsif€
dhs f6 x, *rxrlfrwuko t ur 1r*r 5

(b) A company has, for x items produced, the total (

cost C and total revenue R given by the equations

C = 100 + 0.0151 and R = 3x respectively; Find how

many items should be produced to Daximise the profit.

What is this profit?

g* qic,* 6 vfihm.rEfiracdt t fdq, Eil aTlrtcqh

Sil lT;rFr Ri6q{r: {{ (fr6.tpt ERr frs wt t:
C = lfi) + 0.015.* dtt R = 3.r.

Hr6 6[-dS 1.s' r6-il{ sn{ff iRrR 1i59 lrH qII6c f,II6

mr qkfi-fi i q-*r c6 uH fu-o-cr ti
or (qen0

A company makes a profit of Rs 5 on each unit of its

p,roduct it sells, If it spends an armrmt of Rs A per week

on advertising, then the nurrber of iterns per week it sells,

.r, is given by "r = 2000(l - a{), wtcrp * = 0.001. FrDd

the value of A that will naximise tbe net prcfit.

q6sirft qqiqsuSyfroftdHqt s Fo

drc 6qlfr tr fr ce Aoo ffi sqr6 fuilT{ v( s{

or (ur<fl

A carpenter has 90, 80 and 50 running feet rcspectively

of teak, plywood and rosewood. The product A requires

2, 1 rnd I running feet while product B requircs l, 2

and I running feet respectively of teak, plywood and

rosewood per unit. If product A sells for Rs 480 per

unit and prcduct B sells for Rs 4fi) per unit, the carpenter

wants to lnow how uuny units ofeach of these products

should be produced to derive maximum gross income

out of this stock of wood? Formulate this problem as

an LPP and obtain the answer by grrphic mcthod.

w 16{ * qrs &r, Rr{W ft t{gs +1E,lI$ so,

80, *( 50 rFt'r Ec t r usn A+ lils 2, I qlr {+rr

Se fr E6'{il Afr t qqB vdrrB+ Rrt tc, .arrgs

dr t-q1s fr cld dtc 6qqr: r, z tr( r rFirr Ez fr
srFrsfidr gt& tr qfr sdlr{ A480 r'o lfr qfoa Si
Eflr( B 400 o" vft XE kfir t fr qq{ qrfir qr6dr

tfuii-6$+ wS6dt qfuo-fi(o-€ qrqqltrq

o.i+ + ffrs Ft{ t rdm wn fr ffi {f€ fuR *
qrfr sGqr Ftr rFren irr ({q Lpp+ srr d frfq'T

dt{ ilstq Efu em Efr{ crq dftgl 5

(b) Given below is the simplex table for a msdmization

tyF of lin€sr Fogrsnming problem:

{,'

((

1

I
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Ct+243000
Basis .rl x2 13 ,S1 52 53 Quantity

x2 113 I 0 ll3 -ll3 O mB

x3 516 0 I -l/6 Y3 0 50/3

s3 -sl3 0 0 43 -v3 I 80/3

ftn tk6 fut,r ffirqr fr qEr6dfr6{"r E;tq t
frs Rrdfl drk6r fr,ri B (

CJ-+243000
qEm rr x2 ,3 S1 52 53 qlElt

x2 ll3 I 0 lB -ll3 0 208

"r3 5/6 0 I -116 2/3 0 50/3 
|

s3 -5/3 0 0 43 -t/3 I E0/3

In this, ,rt, x, and x, rcpresent the number of units to

produce of the thlee products A, B and C respectively

while .S, S, and S, represent the respective slack in

three resources used.

$fr{r,,rrofuaXff-d fr1fqr 61ffid fit t *
6rrtr +{ usrc} qqr A, B *(c+} *ni * tos {ffi f

t ottrs,, srotrsrrgm ft ffi d E{fr o.fr d
ffir q.€ tr
Answer with reasons the following questions in relation

to the solution in this table:

ffifuT yr.if * sct F{ ilFfrqr d Rc rrs Eo *
rfi{E t frfr\n

3. (a) The total revenue received from the sale of .r units of a

product is given by:

,
R=200+I-.

5

Find:

(i) The average revenue

(ii) The marginal revenue

(iii)The actual rcvenue from the sale of 266 unit.

g6 s(IrE fi,q16 * kfr t crR Eil {r-dq {fffr
tRn ftril t:

R=2w+t.
5

HkT d&g:

<il oltrm rms
0i) ffqie rrqs
(iii)26ff (kc * ffi * erRk6 {qs r

o'(w<r)
The demand function for commodities X, and X, are

each a function of the prices ofX, and X, and are given

respectively by

x =-j- *a ,. =-1!-'-' pl p, -'- --' p,p1

Find the four partial elasticities of demand and determine

whether X, and X, are competitive or complementary.
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fiEfrfud tk* rffi'r ffisr t T{ t
afdfrfier 2=96\+4&z+tut
{q+ q+{

64+2x"+5q>2
84 +x, +34 >5
4xr+Z++ 2x, >8

4,\,1>0
(i) f,rritc thc &rl to this trSlcm.

w $relt or Ee rflsgr
(ii) Solve thc dual pobtein.

te ffisr ol rc rfrfqqr

(iii)Obtds tbe optimal solution to the primat problem.

YrgR{ {Tgr ifi EEeilq Ed crR dfrSt
(iv)Show that the optimal solutions to primal uni auut

problems have same objective function value.

r-ff{d deq fu yETd *{ tE Trgrqi fr qvcr
Ei[ iDr $n;T sqe{q 6r{ {dI *O tr 10

5450 l0

or (w1)
Given the following linear programming problem:

Minimize 2=96\+ 4}xr+ 6Ox,

subject to:
64 +2x, + Sxr 22
8.q +.r, + 3x, )5
4xr+24+24>8

\, x2' 4>o



(i) Is the above solution feasible?

f,T grJffi w sc-q tt
(ii) Is the above solution oPtimal?

EHT Bq{ffi w E6rfi t?

(iii) Is the above solution unbounded?

flr wEffi E( lrfrd t?
(iv) Is the above solulion degenerate?

flr sqlff Ed EitFiFi Er

(v) Does the problem have multiple optimal solutions?

If yes, give an alternate optimal solution.

iFII IFTFII * 6.{ EgCq W Ii qR Ei f,} }6Ftrd,

EWc 66 Sil{gl

(vi) Wliat are the shadow prices of the three resources?

{c ii={ dmqii 6|' 6itrd;f'nt wr tz

(vii) Which of the products is not being produced and

why?

fu( s-{rc 61 Efffi Tff l6ql qr 16r t tsfu

di
(viii) What is the objective function of this probldm?

{{ Hrrefl t5'r s{taq or4 qr tl
(ix) What are the optimal values of the dual variables?

Aq qffidql + Eqdq {fl flr t?

95450 Tum over


