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iarket to purchase 3 kg of sugar,10 kg of W Jeat and 1 kg of salt. In a slizp
10 and 8 per kg whereas in the lc=1l

Q 1a) Mr. A went 108 n
ly. If cost of travelling to lo:l

near to Mr. A residence thesc commodities are priced at 20,
market these commoditics are priced at 15, 8 and 6 per kg respectiv
market is 25, find the net savings of Mr. A using matrix multiplicatio

OR

ces three products every day. Their total production|in a certain day is 45 tons. I’s
duction of the third product exceeds the production of the first product by 8 s
f first and third products is twice the production of second produ:=:.

of cach product, using matrices. 4

A company produ
found that the pro
while the total production 0
Determine the production level

3mm,1omﬂ¢m1mmma; WWW!W‘W'%EU
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i known that Industry I'uses 20 paisc worth of its own produyct

mny, 1 .
Q1b) In a two- scctor to prOducc 4 TUpCC worth of commodity of industry I; industry

and 40 paise worth of industy et and 25 paise Worth of ingygtry 1 i1 producing a rupee worth of

uses 25 paisc worth of I owg Sw final demands arc Rs. 2800 biljjo yorth of commodity of industry

commodity of industry /7: 4% o commodity of industry JI, 0.2 anq | labour hours are required to

I and Rs. 5600 billion worthof industry / and a unit of commodity of jpdustry JI respectively

produce a unit of commodi C o < method.
(i) Find the solution output using matriX "“’f’is Rs 150 hor labon
(ii) Find the total valuc added if the wage rate per labour hour

(iii) Find the cquilibriumpriccs

(iv) Write the input-output table for the economy s

: i th
Three companies X, Y and Z hold sharcs 1n cach other. The percentag® owncrship of the three

companics is given below:

Percentage of Sharc Capital held in Company

Owners of Shares

X Y VA
X 0 30 20
Y 30 0 10
Z 10 20 0
Outside Share holders 60 50 70
Total 100 100 100

If the separately camed profits of X, Y and Z are X 53,000, % 4,000 and % 1,40,000 respectively, find
the total net profit of each company (separately earned profit plus sharc in the profits of the other
companics) by using matrix algebra. Also, verify that sum of the profits allocated to the outside
sharcholders equals the sum of the separately earned profits of all the companies. 8
uam)mﬁ-mmﬁ,wm%%mlmwa?m$zoﬁﬂq}wsﬁtmn%
40 8 AT F TR AR I | & AT R T AeA A awqG H SAGA Hl ¢ T 1| 39 T
% 3eag & 25 4 AeT AR 3T | F 25 0N HFE H I0ANT X 3T 1 F T F9A Hoq H aw]G A
Seree aar & AR s A 3@ | #2800 RftwE T HAew & awg MR 3@ Il #5600
Rifeam &0 qFa A TR &1 3 | awg A U S AR I 11 awg A TR g F I
& fow AW 0.2 AR 0.1 5F € T JaXTSHaT g1t &

(i) 3TeqE <gohA (matrix inverse)fAT &7 3TT F& FATUTA 3mIeqe AFTAI
(ii) af& ASTGH F R 150 T YA 47 6 ¥ A T Aeg qUT A Ao
(iif) Heferet RIAAT FT I FIMT

(iv) 3rfegaedr & fAv gaqe-3m3eqe aifter aary)

T
A T X, VI 2 TR A Rt Tt 1 e et e st A R
S FA F IR G @ R
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B z
X o i
Y 30 S6 20
z 10 2 10

60 B o &

TR TWIUH N i
=— 100 0 70 i
> 100 100

B
afx 3R F TFI-IHAT AT w oy ] .
A z Te—— HHU: ¥ S3,000, F 4,0 afc ¥ 1,40,000 ¥ ¥ MEdE
ASETOTa(matrix algebra) =T FIF Tow o = B ¢ & 3TrSrer T T e
Oyt HATE egT) T TAT Famg T A= . 5.,
g = ) | BT &Y, g Y & = el Wﬁmm'wfﬂm
mé:qﬁvﬁésm-msﬁ?mgﬁm* * R : %
1
Q 2 a) Find the dual of the following lincar programming problem:
Minimize Z = 4x;+12X2-2X3 + BXxq4
Sub to the constraints
xX1+2X2-X3 +3xy4 >=8
4x2-X3 +2x4 >=10
x| +X3 +xXg4 <=8

X1, X2, X3>=0, X4 unrestricted in sign

OR
An clectric company produces two products P and P2. Products are produced and sold on a wee:Z:
basis. The weekly production cannot exceed 25 for product P, and: 35 for product P2 because:-of
limited available facilities. The company employs total of 60 workens. Product P, requires two n;zm
weeks of labour while product P, requires one man week of labour. Prpfit margin on P, is 60 and F is
20. Formulate it as a linear programming problem and solve for maximum profit graphica%j-’%ﬁ

2z 2 =) FEEATATES Y @% HAKAA THEAT (Linear programming problem)
ABftmss Z = 4xX,+12x%.-2%, + 8X.

AETUT3HT 3 3701 (Sub to the constraints)
X, +2X:-X, +3%X. >=8

4x.-%x, +2x. >=10

X, +X, +X. <=8

23« (dual) f&re:

X1, Xy X:>=0, X =eEa ¥/ IWada™a (unrestricted in sign)

ar
meﬁra’rmp,aﬁrpzmthmwmm
e soaey . grEumnid F wRUT 39 Py F AT aearfEs seaes 25



o oA N BBV Gty g
3?!7.' P, a7 m?{m Zi
ikzd ¥qH ey

arfy wrdTd £ 3G Py 8 Ty 2 e
a0 o w10 et W AT oy e O H1 B, 7 sty 60 y
afs earg Py m” :r;ﬂnmncnr proﬂrnmmlng problem) % ¥y # #ur # o
wy o AW Qi .

RILII DR AU a|l

qa 01 0

terial, machinc }10}1:3 and
(rategy to Maximise the
ing technique offered to
plex method. He gave

acts A, B, € using three resources (M3

d out th ‘on 8
A8 firm wants 0 fin ¢ productio
labour hours). The manager of the fiat it
profits. A student of B.Com (Hons.) who VIW‘S frfl‘::"l{';:;v“;:l”:}lmcarbprogrgmgm
help him. The student formulated the problem i 1¢ problem by

the following solution:

O 2 b) A firm producces (hree prod

ot “ % S S, S Quantity
Contribution 30 40 10 0 0 0
L
1 1 1 0 0 45
2 2 2
30 1 1 0 15
2 2 =
5 0 1 10 1 35
2 2 2

w2 w) U &F i gamaAt (@, Ao e 3 A7 ') FT 3uanT e 99 3AIE A, B, C T 398
?ﬁlaumwmmwmm$mmwmmmm%ﬁm CiCars
;_m ;Tizr§| imjjmmzﬂ doeiIa(Linear programming technique) ¥ 9RfAa ar, 3?&‘#333

| ey fohar ok Ricosw Ry q@rr w@wr =1 gamae fan sw
fArfafla g fam:

Xi X: ,
" S8 S am (Quantity)
geer 300 40 10 0 0 0
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Also answer the following qucstions:

(ii) Can therc be an alt

1) Are all the three resources com
W Pletely usegn If not. how much of which resource is unused?

ermatiVe Product mix wh; pution?
. ich gives the same tothl contribution?
(iii) What are thc shadow priccs of the resour y
cecs?

: ) chine
(iv) What happens if 15 ma hours are lost due to some mechanibal problem?
OR

A dict is to contain at least 20 ounces of protcin and 15 ounces of ca
A, B and C available in the market. costing Rs. 2, Re. 1 and Rs. 3 p
A contains 2 ounces of protein and 4 ounces of carbohydrate. Eac
protcin and 2 ounces of carbohydrate; cach unit of
carbohydrate. Formulate

ohydrate. There are three fc'_:;tds
unit respectively- Eachr un{;:::‘:,of
unit of B contains 3 ounce. of
ces of protein and 2 ounce: .of
the cost of dict. Find its dual.

method and read from Dual solution

C contains 4 ©
the L.P.P. so as to minimize

Solve the dual by Simplex

thel'solution to the primal proolam-
12

(ii)y ==4r ;s  F@ied® TS fysoT(alternative product mix) | FEar € -
W(contribution)ﬁ?ﬂ x4

(iii) FETHAT %7 o-ar HBrad(shadow prices) 4T X4
(iv)uﬁ‘ﬁ:ﬁraﬁa—‘»m%mls mh?rdtﬂferg’raﬁ

a3 a) The demand law is:

p= acP* (a,B > 0) .




zvaluate the clastici .
i of dcmgnd. E t}’ thn o= 10, B= 1 and X = 5 Find the pcrcentagc
Find the clasticity increasc the demand by 5%, 2

fall in price necessary

OR

8000 drums of chemicals ¢q ki ool
ical company S¢S Ch year, The company has a current policy of
gu::}f:s]:rig 250 drums at a time. Each drum costs Rs 89, Ty, ordering cost is Rs 40 per order & the

annual carrying Cost is 20% of the average inventory vajye Find how much the company will save if

it buys according to the economic lot size | j

vx 3 %) AT FE(demand law) §:

p=ac+ (a,p>0)

AT 1 Ae-gneTd(elasticity) A RN HeU-ATeTT(elasticlty) 7 A FT 5 a=10,p=1/2 IR
=5 AT A 5% N T T & R awws Awa § MRee v 77 9d7 70 :

T
U THUA A A A G T 8000 FH THAA & A e ¥| e Fr Al A 0F a0 A
250 37 Wlew 1§l Todd 3A H AT 80 T ¥| it ey £y qmrg 40 T Wiy AT & AR aiftw

T TR AT TG Heq F 20% ¥ IR FA R A & AR WledT & @ FON B g
I 99 IqT JIC 6

Q 3 b) The joint demand functions of the two products are
X, =2P-06 P08 and X, =3P,0.7 p,- 05
where X, and X are the units demanded of two products at prices Py and. P, respectively. Determine

the four price elasticitics at the prices Py and P2 and state the relationship between the two products.

OR

If the production function is:

X[+

i)Prove Euler’s theorem.
if) Find MRTS. 6

wr3w) @ 3 & HFA AT G ( joint demand functions) §:
X, =2P-o P:“ and X) =3p|°’ pz'“

ST X 3R X & 3ot & AU e PR P, Aywat @ AT & @ AR gt E| palk e, Rt W
T HET-HAETAR (elasticities)PiRa &% 3t 2 3=t & &7 F& a7

q
I 3T B (production function) &:

X=[02/K+08/L]:
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el wa (Euler’s TheO,em)
1) e (MRTS) e

i)

i) v

—

Q3 ¢) A firm has a marginill revenue fyney;
ion gi =
given by MR= vy

and ¢ arc constants. Show that the demang ¢
unction is given by pP=

OR

Find the consumer surplus and producer sy
surplus under i
pure competl

8 i :
_ ctionp ==
8 _ 2 and supply fun P =3 (x +3) where p is pricc and X

p x+1

a/x+b - ¢, g@nrr R AT WAG THE
b 3R ¢ R Q1Y 1 Rant B A

gn3n) UE A & TH MR=

i
jion for de

1548

¢, where ¥ is the output ané{il, b

o oxtb).
"IOg(b)C

WG

mand function

6

P
o

s quantity

}W (marginal revenue func}jpn)

\
(it (demand function

5 s x FTIEEE A § 3R 3,
x+b/b)-ce@mmm?

ar

a_@:ﬁmﬂ%aﬁmmp:
mmwmwaramﬁ.m pq?a%aﬁrxnﬁrzl

Q4d4aA monopolist has the possibility of discrimin'ating betwe

market for his product. His demand functions i

g/x+1-2 3R g e p=1/2 (x+3

n the domestic and for

) p= a/slogl

)aamzqmmw;m
6

ap domestic market and foré‘;i_gn

:ign markets are :

x, =21 -0.1prand x2 = 50 - 0.4p2 respectively (P! and p2 are the plices and X1 and x2 are the v its
demanded). His total cost is 2000 + 10(x1 + x7). Find the prices and "quantities that would maxirf;i;ze

fit. Verify that the monopolist would-c

monopolist's pro
city of demand

lower price elasti
OR

ane-at a cost of Rs. 5,20,00,

A major airline purchases a small pl
rating cost aré a function 0

average capital cost and average opP¢
time. The salvage value of a plane (in rupees
10,000 x. Average operating cost, PCF hour is given by the function:
oC (x) = 800 0.40 x

any hours a plan¢ should be flown before re

nc how m
f average capital and avera

mo

Dctcrmi
minimize the su

harge higher

Og.%
f xi; the numbe

) is expressed by the

placement if the objective
ge operating cost per hqur

price in the market that hasilae

3

i

. The company estimates izat
r of hours of

(x) = 4,20,00,0C"

function S

i to

6

2Rl Ao & g S aﬂﬁﬁr

Bl




. |mp’,ﬁug’3‘n-{ \ . .‘
oLip ot % o-04P %(Pm$mﬁm;;:7 Xwﬂmzﬁrﬂ?%‘sﬂ' ) 3FR T T
e T ary gt MR AT F @ |

+ 1cf)(n)g . =
2000 + 106 mmjﬂmmmwmﬂmmmmm

zoqooooomﬁmﬁwmmﬁmmmeg%m

Wa—gmmﬁf" '
@WmMWWXWwwgﬂmmxmﬁﬁWMWfanmm
Wm,mﬂ?@mé‘fﬂ??:

OC(X)=800+ 0.40X
mﬁwm@mmmmmd”mﬁmm:mmwm
memmmﬁdtﬂm{ﬁﬁmam| 6

Q 4 b) The marginal cost function of a product is given by

MC(x)=2(2x +9)
and the fixed cost is Rs. 4. Find the corresponding total and averag
unit cost when 8 units are produccd.

e cost functions. Also, find per

OR

e-05t where t is

After an advertisement campaign, the rate of sales of a product is given by Si=1000

the time in months. Find:

). Total Cumulative sales after 3 months
ii) Sales during the 4th¢ month
6

iii) Total sales as a result of the campaign
w4u)mﬂmwmmmm$a§mmm§-

MC(x)=2(2x +9) **

ik FIRY AT 4 wq¥ %1 @ di(corresponding total) 3R A AT twe(average cost functions)
e £frT) T & 8 THEEAT F 3RS A W WA $HE AN A HST

ar

o R A & A, Rl 3 B R B aT S,=1000 ew GERT & S ¥ T LA A T
¥l 1 &L

i) 3 A & are Fo qA fashr

i) 7Y 7 & SR fahr

iii) 3T F INOTHEET T R 6

Q 5. Do any three of the following

a. Whati
s the present value of a continuous income stream of Rs. 6.000 per yeat for two years

if it is discounted conti .
ntinuously at the rate of 6% per year?
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b, M. Shyam wants § ,00,

shall be deposited at the bey h(. end of
0

ng of
c. Mr. Arun wishes to Proviq,

cvery six months in a g
daughter’s 15+ birthday and‘ngs
The rate of interest is 5% t

valuc. A loan can be made fo gsts Rs. 2,00,000 and after five years
11S amount payable in five cqual annual instalments at w%
3.

A machine costing RS- 75,000 | ce of the loan, Should managfment buy the machine? i/
is depreciated at the rate of 10% p.a. for t

per annum on the unpaid balan

o

then at 129 ne
%o p.a. for NCXt 3 years, both on diminishing balagce basis. Fin
also  find

the end of 8th
5,5,5

year. Using  this,

W 5. PRRd § ¥ #8 d9 § FE-
a:)a‘raéasmeooommaékwm
uﬁs‘ﬁs%qﬁfaﬁ@rﬂﬁmwam%‘e
) A WA 7
mﬁmmmmm

) A7 30T @ OF AEW F I A

I F 21 maﬁrmﬁmmmlmﬂ
Ry & 9 Fl|
) qa;agmnama?{’iﬂmﬁ

7 years. If the ratg :
Cach quarter so as to gct the above amount

:‘Scfoaughtcr’s cducation by
last dUnt The first deposif " 'Jd

o eposit was made whey his daughter Was years
Pounded half yearly. Find the palance in the account. ’:

a&a‘:a{aﬁrsooooomma@%\uﬁ:m
i e TR e &
@mﬁzxooomm
mmmﬁmmﬁ!ﬁwsﬂ@ra@r$15‘&m$6
S%wﬁraﬁﬂ’ﬂaﬁﬁmg'mﬁ“‘“

zm—)qﬁ;aérwooomaﬁr

of intcrest is 8%, what ami Lnt

dcposntmg 24,000 at the cny, of
was made 6 months after Aiis

has no resale or ¢ )p

he first 5 years id
d its book valur at
of depreman_ 0,

aerage rate

3 Gid(income|stream) T TGAA A W«L”?

7?
xmmﬂmxmﬂm
mﬁmma@frﬁmrmﬁ

(T A ;) A

3FAE B m?ra@raﬁnmzooooomzmqramH%mqfégaﬁWmmqmaﬁb

gfr W 6%

aq?%f%{tfu%
¥ 3a A FHH

qﬁaérzﬁrat#

ey d

g% dog(Book value)dTe;

ammﬁﬁma‘fﬁaﬂe,

1o%qﬁfaér£ra<¥r3nw‘m
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