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(r) ffi w{ * ffiqa-ere * fu qr ar<tq6.l ft vmr

qil{ &6 s GndErq *r Es siqr€ + ffiq + 3qftr

frs vA cre a 6-d qro n t, frr+6 errm rs cR

ffi{rq t qh s ftrrff arrrc rs cR Am}urc tr sr )
cr ur t irn z ffiqrq ek a ql fl&6ffi 4

frrf,tfl{ scftI frqr w<r qrBsr qE ilrrt d qc t
rnr rrrqr a, A ffi{ vcqn d !*q. {sIt + frq

r*r vqn * qd qm cr fr-rcT gqftI ftql snr

qBq? ffifi R& cr ssftI dfrst (tz)
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(a) The total sales (S) in thousands of rupees of a

firm selling two products X and Y is given by the

relationship, S : a + bX + cY. Data for the first
three months is given as under:

Month Total Sales x Y

I 18 I 3

2 10 I

3 26 5 3

Using determinant method, determine the sales in
the month when it sells l0 units of X and 20 units
of Y. (6)

23

(ix) q6qg ft.er <rRor { Fqr rrqr q{Iar{ gcufrd *r

cP d, i) qtr-cr qr cfud t? (re)

r[T

(t,) za * q* 16+ sri Er{cr+i + F-fr 6rffi + Rq

ffikc qrm ur<w-+-rw *ft *,

lrsfu t, irsfu 6 + RR qrq Bnfr lr ie q{qrt ee

or-{qql* + * vo d {aqrf, + ilrnirR 8 rTt qrq q-d

ir c6 +fr6 o'ffi s-Sfi-c tutfrf, er+ + frs +
6"{ + E"{ 6ffi d sFrs.F[-i td g q,rfr *, qcsr
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(i) f,rRor * 1tr dfrv ifu R+q-{r *&q fr {crut{

cqfrc * q {&r

(ii) sqfm q|llsr{ grl Efr rc EqiFI iretrc ftsur qt(

arq iFrer{ o} frfur

(iiD wr wrqrr qqq *? 6nul {dEsl

(iv) er €( (|rRlT 6T qlt ffi6. (crsl{ i? cR d, a
tsr +{'wlqlr c-dEst

(v) fir firrfr 6 r1* frqt- <rrhet

(vi) uE offi ssnt wrar qr fr<n qrqr qrrfr t * fi-<

frqr.il + + ftffi] rlqRril A il* 
"tBs?

(vii) rE tffi x, 6 ts iqilEql firfr t, i) x, olr x, fr, .)

ffi E6Edf t,,q ?nlff *rt, qA +{ i?

(viii) qE *{ qc-6 rFItE xr + frs sfutr dq( T6r+ d
AqR *, + ffcf, t frtrft gk fr flfr qrBs itfu

sffi ql au srqffin Gr

OR

(a) Mr. Y invested (50,000 divided into three
investmeuts. Part of the money is invested in a

savings account with an annual return of 4%, partly

in 9olo annual yield bonds and the remainder in

business. In 2019, when he lost 2% of the money

that he invested in the business, his net income

from all the three investments is t1,500. If he

invested (10,000 more in the business than in the

savings account, how much was invested in each.

Use the matrix algebra. (6)

(b) Suppose the inter-industry flow of the products of
two industries is given as under :

Producton

Seclor

Consumption

Seclor

Domestic

Demand

Total

Output

x Y

x 20 90 90 200

Y 30 l5 105 150

Labour (houn) 50 30

(i) Determine the technology matrix and test

Simon-Hawkins conditions for the viability
of the system.

832 3

)

P.T.O.

)

)



832

(ii) If the domestic demand changes to 144

and 72 units respectively, what should be

the gross output of each sector in order to
meet the demands?

(iii) lf the total labour available is 100 hours, is

the solution feasible?

(iv) Find the value added in each sector

(v) Find the equilibrium prices, if wage rate is

{1s0. (12)

OR

(b) You are given the following transaction matrix for
a two-sector economy :

Purchase Sector Sales Sector Final .

Demand

Gross

OutputI II

I .l 3 l3 20

II 5 4 3 t2

Primary Input ll 5

(i) Determine the technology matrix and test

Simon-Hawkins conditions for the viabitity
of the system.

832 2t

fl&6tI{z=l5x,+l2x,+ 1,

eTqr$ * irfr{:

)
3x, + 4v., t 5x3 < 63 €t, AqFI A)

4x, * x, + 4x3 < 64 (€, ACI.I B)

xr * 4xz I 2xt < 40 @, RtfFI C)

xl, x2, xr > 40

ilRq fr+m ntftql:

4

)

,)

l5 t2 ll 0 0 0Ci sHI"ft{"r
Xl X2 x3 Sr Sz S:

qT4I

0 I 8/13 -3113 0 60/ 13
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@) rft A 6 *Td ?B,ooo I sq+ff fi-fl
z q{ ir {ft{ B d ffc-d to,ooo I ft qc+r orfrff

frqq s qt lr qrr Sfts fr c0-rr.A t2,o0o d qlff.{,

arr q{d rffiq 6i-e i il{B- qftc g rr,soo fr 
)

qfi[u' m qirfi ireFr mfr tr qa qnt Eq fr furt

* sm fl ffiq Ts roz rR sS i, <-dE+ fr q,t{-ff

qin-{ AEfl *?

(r) * a{'ev fl,oo,ooo + s <rfi-6 gqffi 6A *,
crf,r yrdm s s{ * ffd i frqr vrar il qE nFr

zz" qrfi6 qrgtr qrq c{ *, i atffi fr rtRr nrd

dfrsr

(q) ce' trtc 6r 1iq s{ 6 gaflrd + ez 6 rt t 6"q

* vrar *r qft+ d n,oo,ooo t eter qqr qr at( H )
q( Ecor dq {tq t43,440 srr cfr{ 6r sr+rr ffi
qq] r-fi' frqr rrq, qr ara dfrqr

s. fri \q, lfu+, ffirr rere-ftnur q{gr * fts shc

s?{i, ftn( ft ifr{ ffifi ilfufi ff rrt t:

(ii) Rewrite the new transaction matrix when

the final demand for the outptrt of sector I
increases to 23 units. (12)

(a) A publishing house purchases 9000 units of a

particular item every year at a unit cost of {20.
The ordering cost per order is {40 and the storage

cost is l0% of the value of average inventory.

Using calculus, find the optimal order quantity and

the minimum total cost. Would you [ike to accept

an offer by a supplier, who proposes to allow a

discount of l0% on order size of 1000 units?

(s)

OR

(a) The demand function for a certain commodity is

5q: loo - 2p tOsp<200).

(i) Determine where the demand is elastic,
inelastic and of unit elasticity with respect

to price.

(ii) Usc the result of part (i) to determinc the

intcrvals of increasc and decrease of the

revenue function and the price at which

revenue is maximized. (9)
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(b) A cable service operator has a subscriber base of
1000 households, from each of whom he charges

{500 per month. In order to increase his subscriber
base, he proposes to decrease the rate of monthly
subscriptions. His assessment is that for every

decrease of 150, 200 additional households would
seek connection of cable service. You are required

to find out the decrease in service charge that
enables him to maximize his total revenue.

(e)

OR

(b) The cost of fuel in running an engine is proportional

to the square of the speed in kms per hour, and is
(48 per hour when the speed is 16 kms. Other
costs amount to {300 per hour. Find the most

economical speed. (9)

832 t9

(e) *m + rdtr i ffi sE d qFr d *q d zrsr<r

p dilfr*,udpfimtr qBmarc
(p-tXp-z)

* fr p:3 tr{ qr.r d rr€ qrnt I ror{ i, * qm

r6-d{ Hrd dfrsr (e)

qT

(q) frrff qq + RS cf.r *{ il$ $ frq{ p.:56-x:

*t p. = 8+ (x2l3) *r t-ga-< ffm rn oqqt<r

sreriq sh verrq .stritq Erd dfrsr (e)

4. . +{ rft fr< yr< re dBsr r+fi qrt e rq'qr il

(c') e <{ <re tq tcooo *< rz s{ qrq tq <oooo qr aor

3 cql t (3000 + 5rr-<r+ at s ill t <3ooo +

SrrdE iqr 6 s{ + t'( t- sifr{ tffim am g6rcr

um ir qE qrm fr 
"( 

e% srt[6'+ frslE + ilrrft

*, + ffiq grrrr ftr* i?

6
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3. (a) Assume that a monopolist sells his product in two

separate markets and the demand functions are:

pt= 12 xt, p2:20 - 3xr. The total cost function

for his product is given by: C : 3 + 2x, where

x = xl + xr. Determine the prices that the

monopolist will charge and the quantities he will
sell in each of the markets to maximize his profit.

(e)

) )
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(.n) crr Afrs fr qq- qqlEffiRqrfr qq* c-{rd d q}

qim-ffiFr cr-qR) i ts-dr * ft ctr rntFr w ntnr

i: p, = 12 - x,, pz: 20 - 3xrr sf* gen * ftq

Ed dr.rd m'r4 Ee go,n trqr rrcr t' C :3 + 2x,sd ' )

x = x, * x, r S6,ltr6rc{rfr dq aue m* ari 1m ak

u-**'crf,R l srk+''d{ HFr 6qr+ 6 6q ssa d{I

*ff vr+ srfr rrdr ffR{ fr&$ (e)

qI

(q) v*n-* q-s-t Q : AL2/7K2I1 , aa frqr rrqr *, vCf

rqqtftr{ff*r

1i1 tw* w ERr'n d rgR wr i?

(i0 E{ge .n R-d d u-gR wr *i

(iii) cR r+o, qnm si vtr$ ffi c-flr{ * q{rt

q* ff urs d Tc *{ tff 6r Ed g(sR

qr l? qa <fi fr ga Yen <rm afi gur

il (c)

) ,".p""t to price is calculated to b. (e de rJ,

OR

(a) A production fuirction is given by Q : AL2/7K2?,

where L is labour and K is capital.

(i) What is nature of returns to scale?

(ii) What is nature of returns to inputs?

(iii) What is the total reward of labour and

capital if each factor is paid a price equal

to its marginal product? Show that toial

product is not exhausted. (9)

(b) The elasticity of demand of a commodity with

where p is price. Find the demand function if it is

known that lhe quantiry demanded is 4 unirs at

p:3. (e)

832 7
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(b) The demand and supply laws for a commodity are

Pa: 56 - x2 and p": 8+ (x'zi3). Find the consumer

surplus and produce surplus at equilibrium price.

(e)

Attempt any three questions: Each question carries

6 marks.

(a) A dobt of {6000 due 8 years from now and t6000

due 12 years from now is to be repaid by a

payment of {3000 in 3 years and a payment of

t3000 in 5 years and a final payment at the end

of 6 years if the rate of inlerest is 9olo compounded

annually, how much is the finat payment.

(b) Machine A costs {8,000 and has a useful life of

7 years. Machine B costs t6,000 and has a useful )
life of 5 years. Suppose Machine A generates an

annual labour saving's of t2.000 while Machine B

generates an annual labour savings of {1,800.

Assuming that the time value of money of the

corporation is 10% per annum, which machine is

preferable?

t7

vm *+o tqr ffift + qrq looo qrt* 6I uro snm

i, trfi- + qE y+5 t <soo cfr rn gm trr *r

sq* urrq.flm sil E-.dr+ * frs, sE qtfrs q-{sdr

E( c+ 6{ qti qr xsrs q.r<r ir sqsr sro-m *

fr tso fr n++, q,fr * frs, zoo qfrRffi qt *sr

t-sr 61 oiem eqr qtir iNrwl +qr qm t <a afr

q61 c'd * ftre+ cu qq+ Eil rrff{ c} qE-s-rc 6(

t-*r (c)

qI

(tg) iqq s-dt+ i- {q-{ d arrrc ft'+fi-ci nR + +

{h + q.t + qcEqrff *fr t, ft lrdr rrR 16

ffier< ** + * zrE <4s yR qa *ft il rq
am+ rsoo ffi t'cr EtS fi {q+ Rrrrrft qR fld

dftqr (c)

8 832
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(q.) vm 6{ wa {20 m nfr E6r{ Ftnttr .r{ y.F

fris sA d cooo E6r{d qfl-e-dr *r cR d& sf€ftr

irrtr <40 * at rrsnq ar.ra *ea g*4t * 1u ql

r0% *r *e{t-{€ cl scfr{ wct, Ete<q sf& qr-sr *<

qrd{ Ed Emir aRT #ssr qm arv vo uffi-oat

art Rs w ffi{ d d6n qr{qr q*}, q} rcoo

E6E+- + d-& ff6R qt roz d qt ?l or r<m
q'rcr ti (c)

qT

(ii) rmsv.i,{r<dgk flkc,-fr+ u-cna *rfr(
frrc vt rrqq rfu6-d{ *dr * B* ffrfFd 6A
* Rq qFr (i) + qfurm qr gq+rr dfrqr

(c)

(c) Mr. Harshdeep makes 8 annual payments of
t1,00,000 each, the first being made at the end of
5 years. Find the amount of the annuity if the

money is worth 7%o compounded annually.

(d) A machine depreciates at the rate of 8% of its
value at the beginning of a year. The machine

was purchased for t1,00,000 and the scrap value

realized when sold was ?43,440. Find the number

of years the machine was used.

Given below are the objective function, the constraints

and the final simplex tableau for a linear programming

product-mix problem :

Max. Z = 1'5x, + 12x. + llx,

) Subject to Constraints:

3x, + 41, + 5xr s 63 (hours, Dept. A)

!*, + rr.1 4x: < 64 (houis, Dept. B)

x, * 4x, + 2xj < 40 (hours, Dept. C)

832 9

2

)

5

xt, x2, x3 > 40

P.T.O.

(o) FrS fifra-o eq + fts cFr s-trdr 5q :400 - 2p

. (0<p<200) tt

(i) fttfRd dfrs fr *fd + trr + cr{ 6d
+dqR, q,d gr-#ddn *{ q,'d <or€ q}q qr& *r

)
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Final Simplex Table :

(i) Complete the table and test whether the solution

is optima I or not.

(ii) Write the optimal product mix and the profit

contribution shown by the above solution.

(iii) Is the solution feasible? Give reason.

(iv) Does the problem have any alternative solution?

If so, show one such solution.'

(v) Indicate the shadow prices ofthree departments

(vi) If the company wishes to expand the production

capacity, which of the three departments should

be given priority.

l5

(v) qE c-d-{il qr {rso I i r$r< *rt- ma dfrqr

(n)

qI

fir) w-+1 A-*ftc stEqq{qT + ftv ffikd R{
tQm frer rr<r t'

Fq+{ RffA-{ 3tfi'{

ciT

qr6-q

B'FITqTTI tI

I 4 3 l3 20

ll 5 1 3 t2

srqfrs{{SE 1l 5

(i) *E)ffi tRR sr ffd{q dfrs sk v"nff 6
qqsrtdr t frq qrgfi-rifrq frqRit qr Eiq-+

dftsr '

(ii) Eq *d I * varc+ * ffi{ qFr 23 E6rt+

ilm're Rrfr * lit qc *fER d frIt
frrdr (tz)

832
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Sr Sz S;

C; hoduct

Mix Xl x2

-3113 0 (,olt30 I 8/13 4tr3

0 1931't30 l1/13 -l /13 4lt3I
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(v) rrr frhv ft a sffi + Bflrd cr wrt-oslq rcr6

ffqrgqr *:

ssrm** sq"{frrrA-{ qts

chr

3-{

SFITFIx Y

20 90 90 200

Y 30 l5 t05 l5()

e-c id) 50 30

(i) iAffi tqw 6r ftqt{sr dfrc *{ yorfr fr
anuftr * ftq rrmr<-dB'rr ffi or Ettm

S&sl

(ii) cE *( qm n{tr: ral st<- zz E6r{ A Ere

i, i] fi sil Wr -A + frq n-&6 +d 6r

<qi!r r-flrfi ft-tr{ +{ ilEs?

(iii) uRvrreAa ryc roo *6r*, *wrqqrqm
qqwi *?

11

(vii) If the company produces 13 units of x.,, how

many units ofx, and x" shall have to be reduced,

if any?

(viii) If a customer is prepared to pay higher prices

for product x, how much should the price be

increased so that the company's profit remains

unchanged.

(ix) Indicate whether the solution given in the

table is degenerate. If yes, which variable is

degenerated? ( I S)

OR

(a) A 24-hour supermarket has the following minimal

requirement for .sales personnel :

832

)

))
Period I 2 3 4 5 6

Time of day

(Z hr clock)

04-08 08-12 12-16 t6-20 20-00 00-04

Minimum no

required

l8 t6 25 8 4

(iv) r*o +d + +.sr rrqr {s an dfrqr

P.T.O
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Period I follows immediately after period 6. Sales

personnel works for 8 consecutive hours, starting

at the beginning of one of the six periods. To

determine a daily employee worksheet which

satisfies the requirement with the least number of )
personnel, formulate the problem as a linear

programming problem. (6)

(b) The final product of a firm has a requirement that

it must weigh exactly 5 kg. The two raw materials

used in the manuf'acture of this product are A

with a cost of (5 per kg and B with a cost of ?8

per kg. At least 2 kgs of B and not more than 4

kg of A must be used. How much of each type of

raw material should be used for each unit of the

final product if the cost is to be minimized'l Use

simplcx rnethod. ( I 2) )

(u') i lr*r+ x sli Y H srfi s6 s'{ fr E-qril- dqt

t W F-ff S = a + bX + cY *q.str t ff rr{ *r
cEA fl-{ qfid or to fri frqr .rqr *,

l3

Tfi-fi r,{R-ft X Y

I 18 I ,

2 10 ) I

3 26 5 3

futrq Gfu 6r sc+rr o.(+, s{ qei { fi-fr ffid
?6,[-ds irs x qir 19 E?frEct qk v dr zo tqr{qt irir

.r{r (o)

qI

(m) firm y i tso,ooo d frT fftnl- + tu{Ikd c,t*

fffu ftqrr a.r tnr qtn Ewr ay" qrNq, ft-t qr& s{d

€r+ +, qrEr6 Gc t e% srffio vRsa t+ sre dB

+ $( ts qqffq + fftr fr'qrr 2ore i, trs vd+
qeffq I ff+sr frs w Qt qr 2% d Pqt, A fi-i}

Airr) t T{S {a qH ,soo tr qR Y*} q-fi €R

d gr+ i qa.tnq { no,ooo flEo, fffu fts, A

r-+6 n- ft-d-{r ffi{r fr.qr rror iRm ffim w
gq+{ *Rqr (o)
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