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1. (a) The following matrix gives the proportionate mix of constituents used for

Fertilizers
Constituents

A B D

x 0.5 0.1 0.3 0.1

Y 0,2 0.1 o.2 0.5

Z o.2 0.2 o.2 0.4

(i) Ifsales are 1000 tins (ofone kilogram) per week, 20Vo being fertilizer

X, 50% being fertilizer Y and 30% being fertilizer Z, how much of

each constituent is used.

(ii) If the cost of each constituent is 60 paise, 70 paise, 80 paise and 100

paise per 100 grams respectively, how much does I kg tin of each

fertilizer costs?

(iii) What is the total cost per week? (6)

OR

Mr. X has invested (35000, that he had divided into three investments. Part

of the money is invested in a savings account with an annual return of 670,

partly in 7%o annual yield bonds and the remainder in business. In 2015,

when he lost 6% of the money that he invested in the business, his net

income from all the three investments is ?660. If he invested {3000 more in

the business than in the savings account, how much was invested in each.

Use matrix algebra. (6)

(b) An economy consists of sectors- manufacturing and agriculture. To produce

one unit of manufacturing output, 0.1 unit of manufacturing goods and 0.01

unit of agriculture goods are required as input. One unit of agriculture output

requires 40 units of manufacturing goods and nil units of agricultural goods

as inputs. A unit of manufacturing goods requires 4 man-hours of labour and

a unit of agriculture requires 100 man-hours of labour. Calculate the total

labour requirement if 50 lakh units of manufacturing goods and 2 lakh units

ofagriculture goods are used for final consumption. Supposing the wage rate

is {10 per man hour, calculate the equilibrium prices of manufacturing and

agricultural goods. (6)

)

three fertilizers :

c
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OR

A holding company H has two subsidiaries A and B. The subsidiaries own

a small portion ofthe share capital of H. The proportionate ownership of the

group is given below :

Owner of Shares
Proportion of sharr capital held in company

H A B
H 0 0.55 075
A 004 0 0.15
B 0.06 0. l5 0

Oubide Shareholder 0.90 0.30 0.l0

If the separately earned profits of H, A and B are t3,00,000, < 1,50,000

and (1,00,000 respectively, find the total profits (i.e. separately earned

profit plus share in the profits of other companies) of each company by using

matrix algebra. Also verify that the sum of profits allocated to outside

shareholders equals the sum of the separately earned profits of all the

companies. (6)

2. (a) The production function for a commodity is: Q: lOL - 0.1l,'? + l5K -
0.2K2 + 2KL where L is Labour, K is Capital and Q is production.

(i) Calculate the marginal products of the two inputs 10 units each of
labour and capital are used.

(ii) If 10 units of capital are used, what is the upper limit for use of labour

which a rational producer will never exceed? (6)

OR

P.T.O,
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The joint cost function of a firm producing two products is given by

c (x,y) = 6xz - 9x - 3xY -'lY + 5Y2 + 20

where x and y denote their units.

(i) Find the value of x and y that minimize C (x, y)

(ii) Compute the minimum cost. (6)

(b) A firm sells two products. The annual total revenue R behaves as a function

of the number of rtnits sold. Specifically, R : 4.00x - 4x2 +1960y - Sy'?,

where x and y are the number of units sold of each product. The cost of

producing the two products is C : 100 + 2x2 r 4y' + 2xy. Determine the

number of units which should be produced and sold in order to maximise

annual profit. What is exp'ected maximum profit? (6)

OR

The demand functions of two commodities, X, andXl are x, = p,-r'a pro6 and

X, : p,ot pr-r'2 respectively, where x, and xy are the quantities demanded of

the two products when their prices are pi and p, per respectively. Find the

four price elasticities of demand and state the relationship between two

products. (6)

(c) 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

T86. Also find the level of output where per unit cost is minimum and the

minimized cost. (6)

OR
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A monopolist's demand function is x : 210 - 3p, where p and x are the
price and quantity demanded. Ifthe average cost function is AC(x) :1a 6

+ 19, frnd conSumer's surplus at the price and quantity which monopolist

will like to fix. (6)

3. (a) (i) Find the elasticity ofsupply for the supply function: x:2p2 + 5, when

P: 3.

(ii) The demand x as a function of income y is given by 30x : 10 + 2y.

Obtain the expression for the income elasticity of demand and its value

when y:250. (6)

OR

The demand and total cost function of a monopolist are p : 1800 - 50x and

C : 800x + 100 respectively. If the government imposes a tax @ 2O%o of
sales, determine the total tax revenue that the government will be able to

collect. (6)

(b) A car manufacturer buy$ 9000 Rear Mirrors in a year from a distributor. The
. ordering cost is {200 per order; storage cost is tlO per Mirror per year.

Each Mirror costs <300. Suppose that the Mirrors are used at a constant
rate throughout the year. Using calculus, find the economic order quantity
(EoQ). (6)

OR

A monopolist has the following demand and average cost functions:

p:50-; and AC:0.5Xr10+#, where p is price and x is quantity.

Determine the level of output at which profit will be maximum. (6)

P.T.O.
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4 Attempt any three of the following :

(a)Mrs.Xwantstomakeaninvestmentoft500,000forsixyears'Shehastwo
altematives. Fist alternative provides her a retum of 8% compounded annually

and second alternative provides her a return of 7.5o/o compounded semi-

annually. Which altemative should she select?

(b) A debt of t5,00,000 due 5 years from now and ?5,00,000 due 10 years

from now is to be repaid by a Payment of t2,00,000 in 2 years and a

payment of (4,00,000 in 4 years and a final payment at the end of 6 years'

If the rdte of interest is 70% compounded annually, how much is the final

payment.

(c) A man requires t20,00,000 to purchases a house after 5 years. He has an

opportunity to invest the funds in an account w[ich can earrt 6Yo p'a'
. 

compounded quarteily. Find how much must be deposited in each quarter so

as to have the required amount at the end of 5 years. [Given: FVIFAroz,zor

:23.1236671)

(d) Mr. X sells his old car for <1,00,000 to buy a new one costing 2,58'000'

He pays (x cash and balance payment oft7000 at the end ofeach month

. for 18 tuonths. Ifthe rate of interest is 9% per annum compounded monthly,

find x gi'ven that (1.0075)r8 = 0.8741566.

(e) Find the amount to be deposited into an endowmeni fund that is to be

compounded annually at the rate of 9o/o p.a. to provide for an annual

scholarship of?27,000 for an indefinite period of time. (5x3=15)

(a) A firm produces and sells two products A and B. The profit per unit ofA

is (40 and per.unit of B t30. The products are processed on the same

machine but sold in two different markets. It takes three times of machine

time to produce a unit ofA. The machine can produce a maximum of 10,000.

The markot research indicates that the firm can sell a maximum of 8,000

units of A and 15,000 units of B. Formulate the above as a linear programming

problem to maximize profit and solve the same by graphical method. (6)

5
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OR

Write dual of the following LPP :

Maximize Z - 5x, a 9xi + llx, * 7x.

Subject to constraints:

X,*5xr+l4xc<25

2xr-xr+2xt254

,5x, t 3x, + 2x1 + 3x.: 60

X, X:, X.2 0 and.x,: unrestricted (6)

(b) Solve the following linear programming problem by using simplex method

Maxinrize Z: llxr+ l)a.

Subject to the constraints:

X,*xr=5

x >2

irt'4

x xr2o (12)

"!

OR

Consider the following LPP and its simplex table to determine the optimal
product-mix of three products A, B, C, which require processing in three
departments :

P.T.O.
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Maximize Z = 20x,+ l5x, + 25x,

Subject to the constraints:

6x, * J1, + 4x < 120

X, *X, lx, < 18

l7xr+34Yr+loxr(170

x,,xlx,)0

(Totat Profit)

(Fabrication hours)

(Finishing hours)

(Packaging hours)

cj 20 t5 25 0 0 0

Cj Quant'ty
Product

mix X2 l3 Sr Sz SrX1

0

0

25

52

I
17

Sr

Sz

Xg

4/5
-7110
rTno

43ls
-1215
t715

-2ls
-ll10
l/10

I
0

0

0

0

1

0

I
0

42s Zi 85/2 85 25 0 0 5/2

clzi 4st2 -70 0 0 0 -sl2

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

above solution.

(ii) Is this solution feasible? Why? Give brief reason(s).

(iii) Does the problem have any alternative optimal solution? If so, show

one such solution.

(iv) Indicate the shadow prices olthree departments.

(v) 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?

(vi) Indicate whether the solution given in the table is degenerate. Ifyes,

which variable is degenerated? (12)
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9

(m) ftqRfra fR< *{vffi + frs uc+rr 6 w+ srfr Tc6} + qrdcfto- frryur

denlaril

stTo qrreiF'
A B C D

x 0.5 0.1 0.3 0.1
Y 0.2 0_l 0.2 0.5
Z 0.2 0.2 0.2 0.4

(i) qRyRr<m moo P;r (wfrd*n*)dfiffi*ftt,frtrq zozs{rm
x, s o % 3{1o' y str so x sdr6' z *, fr y-&o qrq, 6,r fr ffi qrrr d sc+{r
frq urqt *m??

(iD qR y-&r q6q d EFnr !6rffi: eo tt, zo tt, ao lt s-r roo l* yft mo

urq l, * lrdo. s&-6 t r ffiurr Er * arrre ffi *fr?

(iii) yh {Eflr6'qil dr{re ftra-* *t er ii (a )

BI9ItIT

&qrr x * <ss0o0 qiT fr+rt fuqr A, ffi 3-d+ fir ffht l dzr tr u;r 6r vir.
qrr \6'ffif, Ere d cx slFt6. ftaf * ilE, ss qFr srRr6' w t zz qfifs' qrm
qr+ qr'-s + *t etr 6r iq qrm qq{rq + ftfu frqr rrqr i r e ors i, rmfr t* qeffq
i fffu fts ilr r;r i6r 6% ril $r'qFr Esr qr, frt fr irr6 lfd inq #ct* frhfr-
* tcco g{r qR s'ff c.rrd €A fr gnnr t q+qrq + tsooo irD6. frfu frq t,
6 e-$a frt{r i Rla+ uq' qir frfu fr-qr rrqr *rnr tQq ffird q,r ifi+rr
dfrsr (o)

fe) ffi ir{qnqr + frffir ft EE a+ &e rnR-o il frfftrr a-err+fr \m, E6r{
q.r 3ere{c',d+ fts, frffir qqS fr ol s6r€ ft ge sq* d o.or :qr{
r<ge * 6q d srqv{6' il g& rerret d Ro' Eq.d + tq frffiq aq$ d lo
{flEd *i ER sqa} d qa rortd d rcge * 6c t qra${6' ir Affi"r eqfi

P.T.O

"!
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d w 
=mr€ 

* fts n qr+s-rP {r qi ilrqwlffir *e t *i gR d vo ror{
I fts roo qr{-€ q{ qft slrswrri{r tft il qR aR{"r s<* fr so ars

E6Ed *{ UE qq* fr z erq qqr{d ffiq €Td + fts 3cftI * urft i, A

Aa m fr rror-<r dfrqr qrt ffRs fr rult rt uR qr+s Ecr <ro *, Effir *t
Efr c<S *<.gd-{ffi'q1qn6 dfr*r (o)

SI2ItIT

frr0 d6 AHrr oq* Vq d A T6rq6 6qM i - q *t &r <t;rlro qcfril- *
crt \g fr +{t 5fr o,t g6 *a frRr arr * w t *r qr cl aqnfoo' efi-e
ffi frqt rrqr t:

oi-{Sefoq}q.s
s[s fr {ttr rr{ +w.ifr ol .:rgqn

H A B

H 0 0.55 0.75

A 0.04 0 0.15

B 0.06 0.15 0

qr6$*q{qrtr 0.90 0.30 0.r0

qfr H, A *i B 61++ ttm-flil{ affflaFTEc{t: t3,o0,ooo, <t,so,ooo *t
(r,oo,0oo i, n fEF ffird an sqfrrr u,r+ n-+6 sirff + Ea il.{ (crft

ffir{-rFnr sftfuam uk irqcqffi*anrdftm) qrffrrrdfrst m{*
qr rfr rerBr dRs fr q6t i|qtarcd d ilft-( ar* qr ftr rr$ qilftit- +
ilrm-imrT irFdratrt*qtrr*cnq(*r (e )

(m) ffi cq i frq rflrfi rE-tr{t : Q = lol- - 0. I L'? + I 5K -0.2K'? + 2KL vd
rryqt,KtSe*rqvaralr

1iy n r<ga + ffid r-flrd d rror+ thfrrq, fttq+ t vac, t m att {fr fr
m Eqr{qf scdrrr 6r urdr *r

2
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(ii) se {ft d ro 
=orgd 

sq+rr fr qrfr i, * aq * grdrr d sqt ftqr eqr

*lt R v.rtlrffiR rsrq-* qrft rft qn rfi otrn? (o )

SIell-dI

ffi q,'{ ar<r * s-qrd * ctqrm + ftq rsg-ft arrro qr{ E( erfi'R frqr rrq *:

C (x,y) = 6x2 - 9x- 3*y - 7y + 5y2 + 20

ud * *t y Ti-* Ee,rrA d e{t+ *r

(D x *t y 6r 16 qFT Hm *frc * C (x, y) d qqfl{ 6".dr *

1ii) qffi{ arrre * wnr dfrqr (o )

(q) c-t. v.{ i sarc M 6, qrFft- EiT rrq n i-fi zr{ EmEA d <qr * vo qtrr

*wiil friqwt R:400x - 4x, tl960y- 8y,,vd x *< yr*+ vtwe

d +fi T€ rq,r$il fr rrer il i B-cnd + rtqrer * arrm *r qrfit*- EFT d
ilEq-il{ qt+ t ftc sf,refr ft +S ff+ srfr F6rEA * rr@r frUtfu dfrql
sift-fr iflfu*,-trranrwr*rn? (c)

BI9T'TI

nsE*, x, *t xr*qmqr{rqn: x,:p, ,.oprou *t Xr:p,orp, ,ri,wd

t a Tflrd fr crlr fr rr$ qr-dr( *, fr, g-{-d frqt mq$: p, ft p, it iiir fr

"R {€ Aq art dfrs flt + lrflrqt * {-q t.str qdnst (6)

(.r) frr-S rtqre qr qftl+a qi€ q-{rr MC(i) : zx + s *r qE s Eq,rgqr* d ta
FrFrir {06 A, ffi( qa at v+fi sf€ s-+{r;r iffi *Frgr qrs fi, stqrrr q,r

s6 rilt tfr an *mq v6r yR ror€ mrra i{rcq *ft * ifu 116 qffi.T EFrir rrqr

*r (e)

P.T.O

-!
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ITEItII

ffi VcrEmrtql+rrur4 x:210 - 3p, t, wd p ft x dc( atniir dT{

qrar tr qR rr*s d'€ r6c{-rr AC(x) : x + 6 + ]9, l, fr ss drc qt({rdT.n

vcq]ffir qr smq Hril dfrs ffi wrffi rq qrqr qtfit

3. (o) (i) il$rrf,Fr+fts il$**qamdGrg: x : 2p' + s,uE p : 3 ir

(ii) 30x : I 0 + 2y ERI srq y * stflT * rc + cr{r x * rr{ tr rR yzso *,
qm d inq fu gtr sr$ Aa d fts qffi sIR dfrrqr (c)

3I9T'IT

Eirfrv+rftffitdwr *tqamrrtrn?ormqu: p: 1800 - 50x *t c = 800x

+ 100 ir qB rmn h-ff qt 20% fr qt + 6"t irrlre t, n) qa at rrwe ffie
dfrs fst ((ft'R vfi-{ ct}d rrsq ftftr (o)

(a) w mr ffiar vo. Enc t v*' q{ d cooo ftlR fttt €A-{dr t, M ;ff€ftr arrt
tzoo cR d& t fltr fcnur arrm cR s{ a,o * g. gs r*o' fr< * *qe <soo

*r qFrdfrs fr fta mr sc+{r t q{ w qqm st ct frql wtr tr *trqat cr
3q?irrr 6{+, roqrq-dr u(c( qrrr (Eue, Erd qlfugr (6,

Breran

ffi q+rEmrt * u:'.r ffikr Mc sti s+d 6T€ t6-+{trg p :so-} *t

AC = 0.5X + l0 + 
om 

. td D *{d e utt x crfl it vgrr* m qe rrt ffix
dPdsfr(qrdrrr f,fuqidq+qrr (e )
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4 frqRtud i- t 6t{ frq Eqrt dfrq:

(a) firfr x s6 qfr * ftg <soopoo w Rtn or* qrrft ir sq+ crt i fto-eq *r

vrar fuq-e'3+ qrffic,, w t az qr ftrd nEFr tr.Gtr * ft Wn ft-+-iq r-+

sf -qrtr'c. qq t z.sx qr ftr* rer{ 6'(dr tr y* otr il Fo-e Ir+ qrRqr

(e) <s,oopoo wvo,zvrM wt s efrigom* *t rs,oo,ooo rfiTvdr?rr

ftr+1 ss t ro eril i gmnr i, ftr* z qlf, S 2,00 poo (qt *r a {rd + 4,00,000

wt tl yramard st o {rd * $a d ffic UffiFrerS gorcr unr *r qE qrq

6 7"7" ffi[q rfrtE i, + ffi{ nrr<n ft-+* *rnr

(.r) vq.'flr<Sd s qfr*cmq* trtrqH*fts t2o,oo,ooo * ifireyq6-dr*r v{+
crt \6 rsr+ i fit{r qt+ 6r v*. Jrc(( i frq+ m ox yR s{ Eft E{ i trdffid

=&',-gk 
isls sFfil 6r r6-dr tr qs arr dGrq fr r&qr ffi d ffi nfrt uqr

d flft qrBc ilfr. s sdl + ffi { srd{ro. nRr fta rrtr 1fi rrg : FVIFA16,,.,'r

:23.12366711

(v) * ve flTfr $r+ tnr rl,o0,o00 + H t Hrfr' {6 ?2,ss,ooo d cs'=r€ 6R

rst-ae-+r q6 <x;trr€ trflr{q.r+i *ty-*oqA++ rrt ra ra-i ils. rzooo

ol iv Smrr u,tt tr qfr qrc E< c% yft s{ d Ei + crfu*, gtr fuar unr *,

d frqr rrqr itn-( x EliT dfrs * (1.0075y-r' = 0.8741566 t I

(v) w oM fi& t vqr fr w* sre rrRr mo dfrc, ftrt sRkd ffiB + frs
{27,000 d qfi[6 er*gfr rcm c,t* * fts c z cR q{ d c{ t srtrfi EE fucr

vra tr (sxs=rs)

-!

P.T.O,
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5.

l4

(c,) wu'$ a *t s is<rsc-{-& flt(M tr e dvR qe,r€ arrt tao * sk s

fr cR 16r{ HIq {30 tr rmfr d sr6 fi cftT qt rffid frqr unr t ifr-t <}

ro{ - irfrrr crf,rt. I t-qr umr * r a fr vo tqr€ q,r vare< ffr+ + qfi-{ + qqq

q,r *{ n-{r (.I.t Errr tr qftt ffir+'ilq lo,ooo tF'I sellin trl 156-& il crflR

vt1mrrt qflI qFrflI i fr v,{ e +1 sEro-eq e,ooo tortd at s d ts,ooo

Fq'rsd +s rs,-fr il arq c] soffiil r5,,r+ + frs 3q*fi A ss, 1fr6. frfifur

rqer * * q fun dfus str E+ rlftt-dt fttu arir ro tffRqr (c)

STeraI

(u,) ffikr LPP 16r *e (Dual) frkv: (o)

Maximize Z= 5x, + 9x2'+ 1lx, + 710

Subject to constraints:

x,*5xr+74x0<25

2x,-x,+2xt254

5x,+31,+2xj+3xo=60

x, X3, x4 > 0 and xr: unrestricted

(e) ffi* frfr m sqfrrr ort ffikt tk6 ffirr sc€fi d ra dfter
(tz )

Maximize Z= IDxr+ l2x,

Subject to the constraints:

x,*xr:5

xr> 2

xr! 4

x,,xr)0
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STSTET

+{Tf,rit A, B, C * Eqaq ssrE-frrrur d ftrR'd 6+ + ftS ffifur
LPP *r Eq* tcf, arkq,t vt fr-{n dfuc, ft+ ftr fu{ri- + n€rsrgr d
grEftrt5-al ErdI 't :

Maximize Z = 20xr+ l5xz + 25x:

Subject to the constraints:

(W anr)

6x,+51r+4xr<120 (ffir EA)

(cRwl'r +)
(Htur €)17oA + 34xz + lOx j =< 170

x,,x,x,20

xr+x2+xr<18

ci 20 15 25 0 0 0

CJ IIETI UflIIii
fr*ur I1 X2 Xg Sr S: Ss

0

0

25

52

1

17

Sr

Su

X,3

4t5
-7110
t7lt0

43ls
-12/5
LTls

0

1

0

I
0

0

0

0

I

-215

-ll10
t/10

42s Zi 8st2 85 25 0 0 5/2

ci-zi 4s/2 -70 0 0 0 -5/2

(i) s{+fi imTsrr'r ERT q{fu rtg u-dHk( vera ftrrq *t mq +{rai +
ftfusr

(iD wr ?16 qqnnrrrre *? Bil-? nkq qr<ur fffrqr

P.T.O.
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(iii) wr $T{qr fr +€ +nRq-*- irrit <rlulr t? qe d, * \'o' tsr <<rutr

frqrssr

(ig +{ frqrfr fr *e} YE€ qil EFre frFdvt

(v) qR vo' wro, sdttii x, t fte c.€ *{d E6I+ + fds AqR l, * qrfr c,I

arq srqfrsfttd t€+ t fas au i ffi 1tr * um una?

(vf ur rar{{ fr dtftror t frqr lrqr <qrsrr uq,t t qr affr qR df , a} dr qI qr

sgt *? (tz)

(300)


