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Er**ftefrtr
I lrr yr-q? S m fi sc( Rc qS ffufu qrt ct w{I

qmqrmftfrq t

z. e$mtrdRsr )
r xrq* qrrtqlqrqtqdfrq t

a. r&r,vrq*q[{+sr6 ffi-cl r

s. mrnur+dE+egcftrd oqcft t t

c. rrFrfrq qrFrcrc qtr uq, crtl c{ 3qfrar firc qqt I '

7. {trrr-q?I r6tr<t #ff qrfift ffi * *tqq6R,Afr,'{
qrft yat cr rneq rq. ff *cr qfic t

(a) A manufacturer is engaged in the production of

three products A, B and C, which are sold in

three different markets I, II and III. The annual

sales (in units) of these products in these market$

are tabulated below :

Annual Sales

516 27

(q) qq ffifrfr sffi ff{ {ih$ + tq fl{ soR t
*{i crqt rfi sere;r qTff il qffi er*{ qrs$ +

tR cr& d qlfur qffi i flk ftr fu{ cra d
&Frrr, ift *t.fiRRFI qffa} vt fun c,r& tr n,

B, *( c qrt qr ft-rq {g irq{: <160, <2oo ak

teso it qra A, B, sk C + frs qrfr.I fr dFre

6qn: {100, tl2o sk {200 ll 56rd + tr46, Y6'r{

d *q-d qq, qfi{ *r fr} qrffi + + r-&6 d qil+

fr nR A arrrc Qftm * frs t*oo, qmn ?i *
frs <ooo sk qfrfitu * frs {ooo ll r&t qih<

ct ({rtu{ raq, cr{ A frs ffi Q cre + tuf +

ffiil{ ffiR( ilfror + ffi q{ i'

qstr B C

EFd.t 25 40 25

ifih 25 20 m

ffifrirt 40

I

un

)

)
I

Pmducts
BA

Markets

10.0005,00012,000I
6.00017.0008,000II
9,00022,0005,000III
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(iii) Hr {+ {wr* or Tt scftr ii 3or t? aR

afi, n] fu( t<wr qr ft-d{r trFr argw ti

(iv) wr *{ ffir wtqre fr{ r} so-<r t fr wm

aa alrrcn kr *?

(v) ssr:rn qr fur au wr ti

(vi) uF ffi qrBo qqsr * qnq sa ryq + {sid

a ur( A qr *rn? (n)

Fr) ffitudvdQft+tiftrd'

lfift.fi-flT Z: 5xl + 9x2 + llxl + 7x4

cMi 4 ilti{:

xr+5x2+l4xo<25

2x, - xr+ 2\> 54

You are required to calculate:

(i) The total revenue from each market, if
these products are sold at ?45, (25 and

{35 respectively.

(ii) The gross profit from each market, if the

cost of producing these products is t36,
(19 and (27 respectively. (6)

OR

(b) Gambhir Fan Ltd. manufactures three models of
ceiling fans. The material, labour and finishing
costs for manufacturing a fan are given in the

table below :

Model
Cost (Q

Material Labour Finishins

A 200 500 100

t00 200 300

C 300 200 300

In a particular week, an amount of <1,80,000,

t140,000 and ?1,20,000 is used for labour, finishing
and materials respectively. How many of each

model of ceiling fan should be produced to use

exactly each of these allocations? (6)

516 3

I

5xl + 3x2 + 2x3 + 3xo:60

xz,X:,Xa 2 0 and x,: ificRffi-d

(c)
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(c) Two companies A and B are holding shares in

each other. A is holding 200lo shares of B and B

is holding l0% shares of A. If the separately

earned profits of the two companies are 198,000

and {49,000 respectively, find out the total profits

of each company using matrices.

Also show that the total of profits allocated to

outside shareholders is equal to the total of
separately earned profits. (6)

OR

(d) A two-industry input-output relationships are given

below :

Industry
ConsumDtion

Final Dernand
I II

I 16 z0 4

tr E 40 32

Labour (days) 8r) tzt:t

Using matrix notations, determine :

(i) Gross output required to satisfy the new

final demands of 18 units and 44 units for
industry I and II respectively.

s16 25

(q) vo E{ fl-{ tffdf (<rrfi, qffT * uk rt *) w
BRlr qt* frvere A, B, c rnl irf,rfi 6(fr il
q,{ 6r r+16 v*m sera rgriR 6I tlitr fiqnt

qrrar il ffim i-{-ft6 6r scqlr ffi+ ffikd
M ym frqr rrqr

4

)

cj- 2 l0 E 0 0 Qurnthy
(b)

0

BV Xr ,G )G S' S, S!

Xz

S:

S:

0

0

I

0

I
0

I

0

0

y5

lU5
t7t5

lt5

- 4t5

- 415

120

2q
320

)

(i) flr qrc tr{6 i fr q6 (+f,c r-flrfi wrffft

*? cE {&, A (+tr{ sflrrtrqflfr clq q'd

* frs wrrr i gtrR st d{ s-drc 6 v$o

sflc fr ffmff crdr t6r Eflr+r ft'qr vm

srBs?

(ii) wI fic] Eeilir sflrFd l? qR {& + @}?

I

P.T.O.
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(v) frrfr tc * *t, il fr'dcr tfi vcr rnrar trfiq

irfr, E-i' 3 flir itni t3o,o00 qt vqr d Rfr * s

c{ (E trq (4s,ooo xr< fr, qE qrq iR ro% cR

c{ *r

(t') ts-d qk g.$ +( a.<r+ + frc i qrcff A. uk a d
ilirardrlT dfr tr s6'kd + frs a 6 rz tqrEqY

st s d ro rcrtfr fr qrqsq-il *fr *, vsfr, yt,

Eo, +{ A frs e A ro rrqri'f at e d a ror1l}

6 snqs-dr *& tr sai 5t- *{ v( arc as qt{

qt, t{s c{ <20 *t crcff r d rco $nrEd ak a

fr ge t+rrcY sqilq tr ffir-<c ilq rm c,'ti *
fts ffi Es t( flk tc-{ 6r sf,rfi frqt qrqr

qrfrs? sctfi d w tfro ffiir qcrqr * nc +

tqn dfrs uk ro dBqr (rz)

(ii) Total labour days required.

(iii) Equilibrium prices if the wage rate is t40
per labour day. (6)

(a) The marginal cost function of a product is MC(X)

= 2X + 5. Find the corresponding total and average

cost functions when total cost of 5 units is (86.

Also find the level of output where per unit cost

is minimum and the minimized cost. (6)

OR

(b) At time n:0, the annual world use of oil was 120

trillion ofbarrels. The annual consumption ofoil is

increasing at the rate of I o/o continuously.
Assuming the rate remain the same in future:

(i) How many trillions of barrels will be

consumed in the next l0 years from n = 0?

(ii) How long will it take to consume all the

available oil if the world reserves are of
1,08,000 trillion ofbarrels in the beginning

(assume that no new exploration is
available)? (6)

516 5
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(c) A firm produces two items X, and Xr. The

market prices are given by: p, : 100 - 2x, and

p, : 125 - 3xr. The cost of Production is

l2xl + 11x2 + 4xrx2, for producing x, and x, units.

How many units of each item should be produced

to have maximum joint profit? Find the optimal

prices that monopolist charges to maximize profit.

Determine the revenue, cost and profit for the

optimal level of prices and quantities for the two

items. (6)

OR

(d) The joint demand functions of two products are

xl = 2pl{6 P208 and x2:3pr07 P2-05, where x,

and x, are the units demanded of the two products

when their prices are (p, and tp, per unit
respectively. Determine :

(i) Four price elasticities.

(ii) Percentage change in the quantity
demanded of both products when;

(a) p, increases by 2%o ftom the existing

level.

(b) p, decreasesby 2%o from the existing

level. (6)

23

(i) {ffire fr q"q qti sre s-WT frE fi scqhl

frqr vr<r tr

(ii) {wm fr frft-tet Rfr or s{ftr frqr wtr

il

(n) ts,ooo, ts,0o0 flk Q2,ooo fr {fu ocl't: 2, 5 irk

e ct + ird+ tq *ffr qRqm et e% ffi c{ xqrft

t, * c6 uq a6 dfrrr ftrs+ s( * rrfr qslcl ffir

sr !rr<m 6.{* + fdc ?5,044 r['I Ertrt fuw vt

sq-o il

(u) u{Ae * (so,oo,ooo i vo qt rstfl *< rt s?s *
Rs sq' fr i rzx cfr d d E( rR so% aq frclt

3:# fcrfr6 qfi:a frw aa 12 sit + uur S1frrfl"

tfi'r cRrq rTlI *r {qqr frBq:

(i)frw d {Rr

(ii) cEe ff{ s,it + etr< yrtrt fr<r {qI Eir

6 516
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(s) +dEil{ or sc+rr q,l+ R€Eq ft 54 aFm q.drt

TC(x) : a(x - 5)3 + U Vm gffio cm * att W
t-E t Glg * qrq fl-{frdrff *:rro-cr t- cfrsffi( +dr

ir (o)

4. ffi +{ y{nl d sa frfrs: (sxs)

(o.) trr rtti + s-flrd qt, * nqt i crd Er+ { <rooo

qqr frq, ffi AcrRo' TfigE n% ch s{ d qr

( E[!T B.II gnr er qrm vcr il{ EI IE uq i{d6'I

i6 qr nrq Ew S{ qrRt vfi rs friqT rnar

vs t-{6 t& rz s{ fr i rr{r tsr €r* + {Er,

ffi wrqR qr rrsEfr qrq sfrlt fuqr d{ +A q}

grd rst wqfrq c( *e fr4 rrqrr st ffi <rfr yr<

E€?

(e) tsoo,ooo fr arrm sr+ sq' Bffi sr6{ 6I dc {i{r
s qfr i tso,ooo * wvmr ffi s'$ + irt t str{

* So. +q fr rrur+ of zrR:

(e) A monopolist discriminates prices between two

markets and the average revenue function for the

two markets are AR, = 53 - 4Qr and AR,:29
- 3Q, and his total cost function is C = 20 + 5Q.

Find the profit maximising outputs and prices in

the two markets (6)

OR

(f) A manufacturer's production is given by the

function f(x, y) = 100x3/4yr/4, where x represents

the units of labour and y represents the units of
capital. Each labour unit costs 150 and each capit4l

unit costs 250. The total expenses for labour and

capital cannot exceed 50,000. Find the maximum

production level. (6)

(a) A monopolist has the demand function p = 7.2 -
0.2x and cost function C = 15 - 4x + 1.2x2. lf a

tax of t per unit is imposed, find the output and

pfice that correspond to the maximum profit.

Also, determine the tax rate that maximizes the

tax revenue. (6)

516 7
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(b) A factory follows an economic order quantity

system for maintaining stocks of one of its
component requirements. 

. 
The annual demand is

24,000 units, the cost of placing order is (300, and

the component cost is (60 per unit. The factory

has imputed 24Yo as the inventory carrying rate.

Determine :

(i) Economic Order Quantity using Calculus.

(ii) Total cost.

(iii) Optimal interval for placing orders,

assuming a year is equivalent to 360 days.

(6)

(c) The supply of a product is x = a.,6lb where p

and x are the price and quantity, a and b are

arbitrary coflstants. Find restrictions on a and b, if
any. Also, find price elasticity of supply in terms

of p and show that it decreases with increase in

price and it is unity at p : 2b. (6)

2t

tlFRi <3oo * skqcd,llr.lT {60 vRdte*t ffi
+ E+fr +firr tc * rq i zaz vrnqr *r fttftor

6frs:

(i) *a{ilr 4 sq+rr Era srff6 srtu qrarr

(ii) Ei{ drrrdr

(iii) ifif( ?+ * ftc Eqiil srnd, qa cnt Es fr

v*.s{sooffi*ctrsril (o)

(rr) ffi vflq 6 flrtffi x=a6J * va p *t x

ffrt qk qrel i, a irt u dkq' ftnrtn *r a str

b tr( frcr, cG dt *, i6r rril aqr{gl rq+ irmql,

p * r4<{ n il$ d frm Aq qr qnr arns tk

t<tq 6 cr ffffi { gtr + trq qcfr t uk qr

p = 2b w lort tr (o)

8

))

))

OR

qT
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(s) \rr ffi<r qr i'flr{;r f(x, y) : 100x3/4ytl4 qrFr EnT

Eqr ur<r *, ou x ryc d E6EA sfu v tff d
rarEqt* d e{til *r e-46 aq E6r€ fr arrrr l5o qt{

e-46 Tfr qor€ * arrrr zso *r ryc *t Xfr cr ga

EtrI so,ooo + gfuq, qff * vo-mr sfro-eq ssrr<

wt am 6frsr (c)

(.r) r*. qflDrorcsrfi qr crq s-{ffi p : 7.2 -0.2x fitr

irmil r6tFr C = 15 - 4x + l.2x tr qE cR E?fir$

t rfi fi FrqE[ ur r, il gEI6-d{ FIrq i[' t351I

ssrfi uk ffrc arc frfuqr

qls ff, T6 q< qt ffufr des + q< tus d
sfrq-trq otr (o)

qt

(c) r'o qnqm sq{ {c6 qrssnfi'ils} { t vo * do
d e-{rq tq+ * fts g+' qrffi+' fl't{r qrql nqra 6r

snFr rr{ir tr qfitm crq z+,ooo 1fre i, S& t} d

(d) Using calculus show that total cost function
TC(x) = a(x - 5)3 + b is an increasing function

and changes from concavity to convexity with a

point ofinflexion. (6)

) 4. Attempt any three : (3x5)

(a) At three-month intervals, Mr. Sharma deposited

?1000 in a savings account which credits interest
at l2o/o per annum compounded quarterly. The first
deposit was made when his daughter was born

and the last deposit was made when his daughter

turned l2 years old. The money remained in the

account, compounded quarterly and was presented

to the daughter on her l51h birthday. How much

did she receive?

(b) A delivery vehicle costing <500,000 will depreciare

to a scrap value of t50,000 in 5 years. Compute

the book value of the vehicle at the end of third
year if:

(i) reducing balance method of depreciation is

used.

(ii) straight-line method of depreciation is used.

516 9
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(c) The sums of t5,000, t8,000 and t12,000 are due

at the end of 2, 5, and 9 years respectively' If the

rate of interest is 9% per annum effective, find

the year at the end of which a payment of 725,044

may be made to settle all the dues.

(d) Harshdeep purchased a house for (50,00,000 and

has arranged 80% loan from a bank for this

purpose at l2%o p.a. He proposes to repay the

loan in l2 years by quarterly compounded

instalment. Calculate :

(i) the amount of instalment.

(ii) total interest paid during the first three

years.

(e) How much money should Mrs. Roy deposit with

the bank so that she receives {35,000 after 3 years

and another t45;000 after 5 from the date of
deposit, if the rate of interest if l0o/o p.a.

(a) Two material A and B are required to construct

tables and book cases. For one table l2 units of
A and 16 units of B are needed while for a book

case, l6 units of A and 8 units of B are required.

The profit on a book case is {25 and t20 on a

516 19

(v) * rord * {g-€ cm s-im xr = 2P, 0'6 p 0'8 3 {

x2 : 3pro7 P2 
os i, vti x, *t x, a :rtqd d cFr

6 nt EsEqf i uE si-fr ffi mc{r: tp, *{ tp,

cft $-c 3r ffulta dfts:

(i) qR {€ vFrerffl

(ii) +rt BFra fr qm d rrar t cR{rt cfrt.{q il{ :

(t') p, atqa w{ t 2% {d Eril *t

(e) p, dqa Rr t 2% sc * umr i
(o)

(s) co' xorlM a qrurir- + {-q ffi { sim qT<r

* *r ffi qlflt + frs *{-d rrtr€ s:flr{ ARr :
53 - 4Qr *t en, = 29 - 3Q2 * sfu veor Eo

mtrir r6-flr{ C = 20 + 5q *r i*- qrBrt t HIIT

iflfu+.'im t,A er& urecle *{ fu ara frfrsr

(a)

)

Il

5

qT

P,T.O.
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(i) n = o * qrri ro qfr n GEd+ qfrqq +r.d d
re"rr ehfr?

(ii) qR frnrr { fus rrsR l,os,ooo qkr{ +rfr 6T

i (rm fffre fr +{ {+{ wBqur q& Ein *)

* T$ scdrdr +d +r sc*.r q.d + fr-d-{r

qqq vtml (o)

(.I) y-*' q'{ a sq{ x, *( x, FFfd q'd ir qMR *{d
5q n-6R ff ng *: nr : 100 - 2x, *< p, * 125 -
3xrr x, *t x2 $6r{A * Yoreq * ftq ts-f,ra{

EFrf, 12xr + l1x2 + 4x,x, *t qD6-d{ TSfr ilq
vm t.ri + frs c+*' <E { ffi E+rsA 6r

verEt ftqr irm qBs? orfuq'd{ flrr vrw q'd *
frq q*rEflt ar<r qG uA sft Eqim {s nrfr

dfrer * aqsil * kc frr* *t cnr * Eqec Kt

fu nve, ilrrd *t vrq fftfR( frfur (o)

11

table. 100 units of material A and 80 units of
B are available. How many book cases and table

be produced to have maximum profit? Formulate

the above as a linear programming problem and

solve. (12)

OR

(b) A firm produces three products A, B, C using

three resources (material, .machine hours and

labour hours). The manager of the firm wants to

find out the best production strategy. By using

Simplex technique, the following solution was

obtained.

516

)

cj* 2 l0 8 0 0 0 Qumtlty
(r)BV Xr ]G ,G Sr Sz S3

Xz

Sz

q-

a5
t2/5

l7l5

U5

- 4t5

- 4t5

120

240

320

3t5

8/5

-2ls

0

I
0

I
0

0
) I

(i) Do you agree that this is the best

production strategy? If not, improve the

solution to get the best production strategy

and indicate how much quantity of each

product should be produced?

P.T.O.
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(ii) Are all the three products produced? If
not, why?

(iii) Are all the three resources completely
used? lf not, how much of which resource

is unused?

(iv) Can there be an alteinative product mix
which gives the same total contribution?

(v) What is the marginal worth of the
resources?

(vi) What happens if 34 labour hours are lost

due to some mechanical problem? (12)

(c) Write dual of the following LPP :

Maximize Z : 5x, * 9x, * llx, + 7xo

Subject to constraints :

x, 4 5x, + l4xt ! 25

2^, xz + 2xz 2 54

l7

(i) s+rr r *r tr + frs rc{r: re qorg* *r aa

FfiEFtr i5t ;r{ fliFI qrfi rsl $ ?6'Gr 6 ltrg

Irt:Etr[' Trfi-dT 3Flr€;fl

(ii) srqeo' E( Tc ftEfrt

(iii) T{il{ ffim*, G r.tr{t qi r4o yR ry{ F{€

tr (o)

(m) ffi Eerq $r ffa urffi r6'dm MC(x) = zx + 5

*t ws s Edrse fr Ed dFnr <s6 i + rifur qv

ft *ffi ttr{ttr qcq arc dfrgr srsqF r[l tra cR

q s6 dGr{ qrr nfr E6r{ Er.rd qftFr *r qfi.F
dFr( *r (o)

ufi

(q) qcc n: 0 yr, AE 6r qfito. fussc+t 120 qkfi
*ro qrr tr fr qrtrt. rFFrfi v{titR r% d <t i sq

rff *r qa rtq+ ES fr qRq { qt qqr+ rtrft:

516

)t I

5x, + 31, + 2x3+ 3xo:60

xz,xyxq ) 0 and x,: unrestricted

(6)

P.T.O.
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(r) n t.ffif e at s sc, (R 6 tqrqrto tr e *
qm B + 20% ic(l sk s * crg a d roy" *qr

Sr qR <t* ocRqt- Er sFrrr- qirq sEiil arq 6c$:

tca,ooo f,k tac,ooo t * fF( sr Bq?qlT 6r*
e-+*- 6ffi ifir EFr ttnt ara dfusr

c6 t M ft'ent +c{qnd q] qrfrd arq 6r

5a nlr, rarr i rffi( arq * qrrar *r (o)

(v) E-lrfu r<Sc-.xrcqle Fsq flA Rs.rs I'

sstlr
TTTKI

eiftqqirrI TI

I t6 4

II 8 40 32

stqf{{o 80 120

516 13

OR

(d) An electronics company produces three types of

spare parts for gym machines. The company buys

castings of the spare parts from a local foundry

and then finishes the spare part on drilling, shaping

and polishing machines. The selling prices ofparts

A, B, and C respectively are {160, {200 and 1280.

Castings for parts A, B and C respectively cost

(100, <120 and t200. The shop possesses only
oneof each type of machine. Cost per hour to run

each of the three machines is (400 for drilling,

{600 for shaping and 1600 for polishing. The

capacities in terms of parts per hour for each part

processed on each machine are shown in the

following-table :

Capaciq (per hour)

Machinr A B c
Driling 25 40 25

Shaping 25 20 20

Polishing 40 30 40

zn

I)

fq* it{'-{ qrr Bqfrir o-r*, Mru dfrq:

P.T,O,

))

20
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The management of the company wants to know

how many parts of each type it should produce

per hour in order to maximize profit for one hour

run of the machines. Formulate this problem as a

Linear Programming Problem. DO NOT SOLVE

rr. (6)

(t,) vo Mil fi-{Bma" A, B *r c tnl sartfi ?fi {aI

*, q] fi-{ irrr-srFr <rsrt t, tt lt< ttt t ii vr*
*r r+qrf,rt t r.ryar& dt qrffi+' fi-ff ({w{d +)

fft qrfi{d *:

516 15

(ii) r-&6 qqr< t qqa fltrr, ffi rt TflA +
3flrfi 6 ar,rfi iF-.r{r: t36, <19 gk uz tr

(o)

zn

t.

qTffi6ffi .l(r)rlqr,

r GtR

scr<

A B B

I 12,000 5,000 10,000

II 8,000 17,000 6,000

II 5,m0 22,000 9,000

guq rrum dfrg:

(i) !-++, aron t 5a rrtr{s, qe T{ Tfla- d
i6?QT: <45, t25 *r <35 Cr +sr ilil

(u uftr +{ RRts frtur +{ * fi-{ {rd q-{r& il qA
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