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(i) Both are depreciated by Sum of the year,s Digits Method

(ii) First is depreciated by Sum of the year,s Digits Method and second

by Straight Line Method. (5)

OR

A firm produces three products p,, p. and p., processed on three machines

M,, M, and M, before compietion. M, can process 25 units of p, or 50 units

of P, or 75 units of P3 per hour. M, can process 50 units of any one

product per hour. M, can process 50 or 25 or I 00 units per hour of products

P,, P, and P. respectively. The processing hours available on machines M,,

M, and M, are 12, 12 and 13 respectively. Using matrices, find: how many

units ofthree products can be produced per day_ (5)

(b) An economy consists of sectors-manufacturing and agricurture. r-o produce

one unit of manufacturing output, 0. t unit of manufacturing goods and 0.01

unit of agricultural goods are required as input. One unit of agricultural
output requires 40 units of manufacturing goods and nir units of agricultural
goods os inputs. A unit of manufacturing goods requires 4 man_hours of
labour and a unit of agriculture requires r00 man-hours of rabour. calculate
the total labour requirement if 50 milrion units of manufacturing and 2 units
of agricultural goods arc used for final consumption. Supposing the wage

rate is f l0 per man hour, calculate the equilibrium prices of manufacturing
and agricultural goods. (7)
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l (a) A firm has two machines costing t4,50,000 and ?3,00,000. Each machine

has 5 years' life with scrap value nil. Find the depreciation ofeach machine

for each year using matrix notations if
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OR

You are given the following transaction matrix for a iwo-sector economy :

(i) Write the technology matrix.

(ii) Rewrite the new transaction matrix when the final demand for the
output ofsector t increases to 23 units. (7)

(a) A food company must produce 200 kg of a mixture consisting of.ingredient
X and Y daily. X costs {3 per kg and Y ?8 per kg. No more than g0g of
X can be used and at le4st 60kg of Y must be used. How much of each
ingredient should be used if the company wants to minimize cost? Fornulate
the above as a linear programming problem and solve graphically. (6)

OR

Write the dual of the following linear programming problem :

Maximize Z : 3x, + 4x2 + 7x3

Subject to xl+x2+2xr<10

4x,-x,-xr215

X, * x, + x,'= tz

xl, x2, xl > 0

2

(6)

Sectors Sales Final Demand Gross Output

Purchase I II

I 4 3 13 20

II 5 4 3 t2

Primary Input 11 5

P.T.O.
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(b)

4

A company produces two types of leather bolls - Type A and Type B. The

contribution to profit per belt is (8 for Type A and ?6 for Type B. The time

requirements of one belt of Type A and Type B are in the ratio of 2:3. Time

available is sufficient to produce 500 belts ofType A. The leather is suffrcient

for only 400 belts. Belt A requires a fancy buckle and only 200 fancy

buckles arc available. Formulate the above problem and solve it by simplex

method. ( 12)

OR

For the following linear progmmming problem :

Write the dual of the following linear programming problem :

Maximize Z: l0xt + 6X2 + 4Xj

Subject to

10x +4X + 5x3 < 600

xr+x2+x3<100

2

2X +2X +6X < 300
3

x x2'x3>o

An incomplete table is given below :

x
I

x
2

x3 S I S
2

S
3

b

0 I 516 -Ll6 0 200t3

I 0 r/6 1t6 0 100/3

0 0 4
..,

1 100

(i) Complete the following table and test whether solution is optimal or

not. Ifnot, find out the optimal solution.

(ii) Is the solution feasible?

st3

-213

0
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(iii) Is it a ease of multiple solutions?

(iv) Is the solution degenerate?

(v) Write the optimal product mix and the profit contribution shown by the

above solution.

(vi) Which resources arc fully utilized and which are not and to what extent?

(vii) What are tho shadow prices of the three resources?

(vin) If the capacity is to be expanded, which of the three resources should

be given priority?

(ix) If a customer is prepared to pay higher price for product X'
how much should the price be increased so that profit remains

unchanged? U2)

(a) The rate of change of total cost (C) of a commodity per unit change of
output x.is called the marginal cost of the commodity- If there exists a

relatior between C and x in the form:

3

c=r"[**7)*s
\x+5/

Using calculus, prove that the marginal cost falls continuously as the ouQut

increases. (6)

OR

A company charges (6000 for a television set on orders of 50 or less sets.

The charge is reduced oD every set by ?75 pei set for each set ordered in

e)icess of 50. Kind the largest size order the company should allow so as

to receive a maximum revenue. (6)

I

P.T.O.
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(b) A production function is given by

Q=f(L,K):27L2/3Ktt3

where L is labour and K is capital.

(i) Find the behavior of marginal product ofeach factor.

(ii) What is the naturs of returns to scale?

(iii) What is the total reward of labour and capital if each factor is paid a

price equal to its marginal product? (6)

OR

Find the marginal rate of tecbnical substitution and the elasticity of substitution

for the following production function

x : f(l,k) : [ok-e + (l _o)/e]-r'e

where x is the total output obtained by using I and k units of labour and

capital respectively. (6)

(c) The supply curve for a commodity is p=1@** and the quantity sold is 7

units. Find producer's surplus. Can you find consumer's surplus? (6)

OR

The price elasticity of demand for a commodity is

=3P(p-t)(p+z)'

Find the corresponding demand function if quantity demanded is 8 units

when the price is t2. (6)

rla
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4. (a)

7

A piece of machinery costs {12,000. The total cost of operation from

the time of purchase up to a time t is given by the function 201'z + 151. If
the machine is sold as scrap after t years, the resale value is given by

the function 6880 - 60tr. Find the optimum time for replacement of the

machine. (6)

OR

A multi product firm produces two commodities X, and X, whose ptices per

unit are l2 and l8 respectively. Assuming the firm's cost function as

C X:

Obtain the equilibrium levels of its products which maximize profit. (6)

(b) A company developed a very efficient type of machinery. This new machinery

can be delivered in Delhi at a price of t90,000. The rate of cost savings is

given by the function f(t;= 5grrt"', 0 < t < l5 where t represents year and

f(t) represents savings in rupees as a result of introducing new machine in

I th year. How many years of normal operation will it take to pay for the

cost of machine? (6)

OR

For the demand curve aQ + bP K : 0, where a. b and K are positive

constants. Determine the point elasticity of demand when marginal revenue

is zero. (6)

?+xtxa+22X

P.T.O.
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6. Attempt any three:

8

(5x3)

(a) Mr. X deposited t10,000 in a bank for 3 years, offering interest at the rate

of 60lo compounded half-yearly during the first year, at the rate of l2%o

compounded quarterly during the second year and at l0o/o compounded

continuously during third year. Find his balance after 3 years.

(b) An asset costing t4500 will depreciate to a scrap value oft500 in l0 years.

Find the rate of depreciation.

(c) A loan of(30,000. at the interest rate of 6Yo compounded annually, is to be

amortized by equal payments at the end of each year for 5 years. Find :

(i) The size ofeach annual payment;

(ii) The principal outstanding at beginning of4s year:

(iii) Interest in 4'h payment;

(iv) Principal contained in 4'h payment; and

(v) Total interest paid.

(d) Machine A costs ?10,000 and has a useful life of 8 years. Machine B costs

(8000 and has a useful life of 6 years. Suppose machine A generates an

annual labour savings of{2000 while machine B generates an annual labour

savings of {1800. Assuming the time value of money is l0% per annum, find

which machine is preferable?
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(e)

9

A debt of?5000 due 5 years from now and {5000 due 10 years from now

is to be repaid by a payment of t2000 due in 2 years, a payment of (4000

in 4 years and a final payment at the end of 6 years. If the interest rate is

7% compounded annually, how much is the final payment?

(m) vo'n{ * vm ?4,so,ooo *t ts,oo,ooo * arrrr qfr * qfr* ir dv qu r5< *
(M yef.S rEIFr rfi iliFt 5 tNt Er CI(ffi iralFt 6I SFIFT i[it E Yelt5'tlq I5'ItNI

r*q. qiklcr Tg{r€ Hrfi 6t qR

(t) *i ur 1iaar s{ + iro, Re + &r znr frqr vrar *r

(l) rw <{ * ro. frfu d t{r Erir ft qrrr ttt ter R& ern rsam fr'qr umr

tr (s)

zll

\'t.v'.S*{sf,r* p,, p, *{ r,dErittcr+fl-rcfiH} M,, M, tr M,qr

r{rfufr urrfi ti M,, p, d zs rq,r{+ cr p, fr so wnr{+ qr p, * 7s E6Edt d
yR * rnflfut 6( qm-<r *r L,r, lR € Rfr g6'uan d so ffirgc] d {rsrfud

qi{ rFfiiitt tt Ira, Fru, pr, p, fltt p, giqrA fr yR Q so zII 2s q1 1gg EfiE+

dffirqtrc6-dr*r qdtt M,, M, *r u,wsv-ourro"rur€mw1 12, 12

*t rs ir tQ$ ur irqqt{r 6d gq, 1+S: cR frt fr{Tilr+ + Effift E6r{it-

qir Bercr fuqr m sqar tr (s)

t.

P.T.O.
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(rs) r'*, s{6rdtvr q +d-ffir ft Ee rnRil i+ ir EHvr ymr* 6 q-o r+r€

qiT if,rq-{ 6r+ d frs, Rffir Eqs} fr o.r s6r{ ft Efr sqil} dl 0.or EsFrt

v<Se *'6q + ilna6 tr gfr rarer d va' s6i{ * fts frffir qE* d ao

16r<& ft Efr Eq1* * rla rcrra) 6 srqrrs'dr *fr *r aqa) * fufu 6 w
E6r{ + frs l cm-* flq qft qrsl.Fmr Etft i sk gR d cqr ffir€ + fds

roo cFE-€ ,rr qft ilH$rffin *ft il qa m srsrqfi-ir d rrsr* dPqe qfr so

fffrq-{{frc ffir att a qfi'c ER qrrttr qr scftr ffic €ciil t frq frcr Erfll

*r qn fffrq fr Tr(t cr r ro vfr EqRa Ecr t, f,) Rffir utt gR aq* d
tgd-{ffidrrqrns+r

ilrc-+ a-*Ac ar*ffierr * frs ffift{d fu-+{ ffn frqt .rq t 
'

(i) ialFrdt(w frfrcr

(ii)qs+{-htqmq}ffr*ffiwtet rd wsqed ffitctu zs

tfuc rtn ra urfr *r (r)

zn

Sectors Sales Final Demand Gross Output

Purchase I II

I 4 ') 13 20

TI 5 4 J 12

Primary Input 1l 5
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2. (c-) Ro-€ruqH<itqm zoo ffifrrrqqrrer<tsrflstBsftr€dqmff x.*r

vrrfroir xirrtFrt3 cfrfufi *t yqrrerta sRfr'fiir s0 urc xt i{fufi.

w oc*rr;rfr frqt ltt irEntr I .*t cq t qq oo ft-qr y q.r oc&T ftqr HHr

qtBqr qe 6tftdmil qq 6rcrqr6-fr* <) y*6'veei 6'rfud-{rBq+rr fr;q vrrn

qrBs? sq+ft d ro ifuo *unrrvqsr * 5c I ffi-fr dfrs gtt i{rffi trfu
t ro dfrsr (o)

ffikdtkq. *{rfiT{€lr rrr Eqra frfuq:

Maximize Z:3xrr 4x,+7x

Subject to *, * x, * 2x, < 10

4xr-xr-xr> 15

qI

xr + x2 + xr= 17

x,,x/x,)0

(q) q-o t'l-i + ron t nS * *e q<r& * - zrsc s *( z6c &r yfr i-te anr t
trrqrr zrgq s + frs s \q+ rtr zqc ft + fts o {c+ *r zrEc s *t zrsc & *
vo te * rrrq tfr irnuc-<rq z:s * ildqrd + i s.FFa wFr zr{q s * soo +de

T{+ + Rq trda lr qrer *q,fi aoo te * fts vdq tt i-cr s t ftg yq, Sff
q6-fr * i{r.ctrrrnitr *e t *{ +{d 200 Sft {6-r s{fltrr *r Bqtffi TqF{r frT

ftGqur SRs dk E+ tuFr+fi E& t ffi dfusr (rz)

qI

P.T.O.
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ffikr tko tsrr{ffi<q * frq:

ffifuil lftq. *urrrttsr an qa.a ftkv:

Maximize Z: 10X +6X +4X
2

Subj ect to

X, +Xr+Xr< 100

10Xr+4X2+5xr<600

2Xt+2X2+6Xr<300

xrx2x3>0

x I x
2

s
I

S l

0 I s/6 st3 0

I 0 l6 -2t1 116 0 l00i 3

0 0 4 1 I 100

( i) fraftkt unft d Er dfra dk qtlrq dFds ft' ro +ret I qr qff r qR

<&, a] tstcwraFrare dFust

(ii) wrmrwt<r<*?

(iii) wr m t{ rrlnu+ + nrfffr i?

(iv) wrmrur+ffi1?

(v) srd-ff rFfiqrt ERt ftqrqr rrat EqflT uf,Irc frxrr fl]t arq qtrrqr+Rdr

(vi) 6t{ + irffu-{ gt w t sv*rt frv ur+ t flk ftt{ + ;r& ak frt re nm?

c-o' sqtffifr*iffrr€i:

x3 s2 b.

-1t6 20013

0
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("iii) eR err 6r frt<n qrnl t, A fi+- + + fr€ vtra-{ d q'!rRc,-dT ft Brft

qrBs?

(x) <R *€:116rr sflr< x. * fr{ sfo, *Td T*,r+si fuR t, A frr-d{
ffigtrifrqr+nrBserfr'anr qqREffidG? (tz)

(m) ffi aq fr Ea arn i vfta-dr fr a (c ) serfi x d qfr E6r€ qRe{or sq fr
ffir arrro q.rar& il qR c *t * d &q ffikc w i d{ {err i :

3.

c=:*[**7)*s
Ix+5/

q-aq 6r vfrrr 6{+ gv frc dPw fr i} - dt rerqr r.aar t, ffie anm arrn
qc&vr&*r (e )

qt

s5 otrfi so qr :rrt qq fu * efi& c( \q' tfrkd-{ +r + Rs 15sss qr$ 6r&

il so t irDq. S€{ frq w ndq, +c + frs n-+6 +. cr {i6.r7s yfr fu c'q

Iifi'ql Elr 6t flIEFfiIFT {!IFI y1q t6;Ft t[ ldg rfirFIT * g+t A-B FfiR t6 flrg{ 16I

ii-{sR H} qBqr (o)

(ts) go' T6ne=r $rFr anr frqr rrqr *

Q:f(L,K)=27L2t3Ku3

rs+ L+qt rdftrail

(i) y.+*. orco * ffi Ysre rnr qtr6R am dfrgr

('ii) *{Rnntr+ fr srqr ffi wr St

P.T,O.
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(c) r€

F$E I rprr. $ tE ltlh ]h +{g ths z pbs tjh hus DIE r.r.)q hlh pBlbt

. (7+a)(r-a)
dg
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llz

(c) ig p,bu lh .EBn ls rpr"trhF ht6 uE r,lgEp uB hEBrl lp
b)rh)F r+ lhraE l, tEth$ se )s s 11gl=a sE $Fxo ag g EE +g (rr)

(c) rc
r->rxro 19L prr( txb rlu,hF tlts UIISE { 111g I & g1i + p13 :r.hq6 x lsr!

e,,-[*J(D - I) + *1o] = (>t't); = x

aquE uE EP

+ts r.hrhlur {$ }f ulrur tts Lhrhrux trU,bp ng e Llrll| L)rpr. pBg!..g

TL

(c) lli rpu^ rhg r.rpr,E lg ph[!b

)br)b g 5r}')o plbui g,po tcl q)rib isux gh€tlhhstEurlLls.ptrqp hr6 (u)

ig &e gEx gu p.r'ux g Errh (l)

pu
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qI

\rs' qg vflre s{ t .q* x, *r x, qT seqrr+ sirft * frH-fr nR E6r{ *rrn
ir-fir. 12 *t ra *r q{*arrrrqrrdqr+Ec

C=2Xi+)(tx'.,+2X:

gr* B-flr+ * tgrrm yrq ei d arq s+ sE*-*q q,T* il (o)

te) \'o, q!fi i vo ega fr qrm rqn d cim ffid *t q-a q{ qffi ffi
I co,ooo Ect d frrd cr B&{r d ur rc-ft ir arrn qqe d rt s-tr{ r(t.) =

5000t,,2, 0 < t < rs em fi rr{ t ". t t s{ ql yfrHft-a mrcr * *t r1r; I t aS t
.r{ cff{ W 6A t qfomssq Eqn d aq6 qir nfrffi€ qnn *r qe?-{ 6 anf,
mr ymme''difrn*qrdrmrer $fe$rdi+? (.)

qT

qm qo * fts ae + bp - K : 0, Er6r a, b stt t trarmm ftnro' *r ffr rrcs r1a
**vtqmfr*{trgffirotr (c)

6. +{+{ysdfrs: (s,.e)

(m) frw vm * s tla * ftq qa' ta'{ mpoo wt vqr fts, qri crd $ *tr* ex
* rt t sd-artr-o, cc t, (rft s{ + qtm rzx d Et i ffic.w t St ro,z

fr rt t qrs d hror dr ffi s{ * *a* mr-rnr s s{ crE gcqr tq ;rr
6fucr

(u) nsoo sqldarrnsreffiffi rc sfri tsoo *dvqsrlrt1iq-{rfi*rnr
tffirt d < arc.frFugr

so,COo 6q+ ifiI ?uI 6% qft qlffiqi rr-gf erc l{ qt, y-&6 e{ * stit fr s sfr
ftc tqFr yrdn ERr cRrftfud frqr vrqr *r ffis:

P.T.O.

\



I

4046 16

(t) rdo.qrfift, grrf,rt6T wnrq

(ii) d* a{ fr qtum t {o,rqr Tru;t

(iii) *t Trrtm i qrq;

(i') d* ymn{ fifr-rTmr*; *t

(v) grrtrtfu'+rrqrEdarsn

(q) qfi-< s + *{d 10,000 dq+ i qti Err6I s {,o u* 
"ufrrt 

fi-+q *r cfi-{ ff d
FrFliT 8000 w+ rk 6 qnr in gqq}Jh +fi *r qra fffrC fr cih{ A t2000 d
slms ryq q{fr irtrq 6''(ft i usfr- qik{ e oeoo d slmft' T{ qffi ssq 6'(fr

tr tt qr ffiq 1u r0% nfr q{ qq+ Eg, fttrfr cfl-{ ard( i?

(v) mt ssss rq+6t6d uk sqt mr$tqr€?c sooo wlwq-S z <rcd zooo

wt * grr-amt Smrlr vnr *, I crfi i aooo tq} cr !u-am att ffic $rilT Et

c vo qr st vt tt+ ir qR qm qr zx qlffi6' rrfiEB t, A ffit 5rr<m ft-c*
*?

( 10,000)

I


