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Attempt 4l questions. Marks are indicated against each question.
Attempt all parts of a quéstion together. Simple calculator is allowed.

 Log, annuity tables and Graph paper may be pro.vided.

Part A .
(9 ‘3t

(a9 A ﬁrm produces three products P,, P, and P, requiring the mix-up of three

materials M,. M, and M,. The per unit requirement of each product for each

PTO.
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material (in units) is given below :

Using matrix notations, determine : N

() Total requirement of each material if the firm produces 100, 200 and 300
units of three products respectively. |

(iiy Per Aunit cost of production if cost per unit of 3 materials is Rs. 10,
Rs. 15 and Rs. 12 respectively.

(i) Total cost of proc‘iuction.A | , ,

(F)TH ®H P, P, 3R P, TWE oW SO . ¥ e fw s

M, M, 3R M, 99 @i B fem W wew o ¥ owEw wd @
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O vIF wd F ww oovaeW, afk B dH SRl #OEET: 100,

200 R 300 IFEI H TR F)

() U F oW A W, AR 3wl # W qfR @wowE

0%, 15 % R 12 % R
(i) IAEA F wHE A
Or
(377=m)
A firm produces two products P, and P,, processed on the two machines M,
and M, before completion. M, can process either 8 units of P, or 10 units
of P, per hour. M, can process 12 units of either product.‘p.er hour. Using
matrix notations, determine :
() Production of 'Pl and P, if time available on two machines is 33 hours

and 25 hours respectively.

P.T.O.
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(%) Per unit cost of production if cost of operating per hour on two machines
is Rs. 400 and Rs. 300 respectively.

(iif) Total cost of production. . | 6

@ ®H P, R P, ¥ SR TR F ¥ D Mlaﬁ'{Mzﬁqﬁ

W yfEm A ¥ T W ¥ R @R T} T M, WA P, w8 IR

dgE P, & 10 e WA €I WR H wE@ T M, AH TOF TR

ﬁuﬁrﬁ% 12-@me%lﬂ@aﬂﬁzﬁﬁlﬁmm

S S

@ P, ¥R p, : Waﬁ:a‘rmﬁ-«hmm o FE: 33 He
v 25 ¥

(i) Wﬁuﬁgﬁzm,ﬂﬁaﬂéﬁwwﬁmuﬁw--
FA: 400 T 3R 300 T ¥

(i) AR W HA AEI

(5 Two industries input-output relationship states that industry I requires 20 paisa

ST A e oSt of indusury 1T for produci: gt



of rupee 1. Industry Il requires 30 paisa worth of its own output and 40 pai

worth of Industry I for producing output of rupee 1.

() Write the technology coefficient matrix.

@) Giv.e thg interpretation of it’s rov\; sum and the column sum, if any.

(iiiy Determine the gross output required to satisfy the economy’s demand c¢
Rs. 180 crores and Rs. 270 crores respectively.

(v) Total value addi'tion. ,

(@) A S W oTE-fid G U oW % R oSEM [ @ 1 e @ S

& fau 20 W #mg =fgr R @M o1 oW 50 W@ sa’m‘nﬁ 1 ¥

F TR % g sEd SORd w30 Wowmg wifer SR sEm 1w

C 40 99

() drefreRt o Afgew e |

() TEH Ul Am SR FEW Am W srem 3k @ @ s

(i) TFA IARA w1 frulor wifsw fwst sefemeren @t Wi wmuwn
180 FHUS ¥ R 270 AT T H HW H He & fau AEvTs
G

(v) A Hed I
P.T.O.
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Or

(3tern)

' For two industries, input-output rélationship (in units) is as follows :

Finai Gross
A B
Demand Output
A } 20 40 _ 40 100
B . 30 50 40 120
Capital (Rs.) 2,000 3,000
Labour Days 200 300

Using matrix notations, determine
() Gross output to satisfy the new final demand of 110 units and 220 un
' .
of the two industries respectively.

(i) Total requirement of capital and the labour days.

- (if) Total value addition, if cost of capital is 10% and the labour cost Rs. 2

per labour day.

~(iv) Is the system viéble ?




-

(7)) 5737
amﬁaﬁfaqam-—ﬁfﬁﬁda (gf& #) @ WER ¥
A B sifem i | WeRel IedTew
A - 20 40 40 100
B 30 50 40 120
st (@) 2,000 | 3,000
9 = 200 300

(©

Mo TR W W w Fefeed w0 feion SR

()  TH IO AfF R W K A 110@3?11220-@“—@?3%
% offm wim oW e & W

G) TSt SR sm W H J[A AowEHa |

(iii)gﬁg@ﬁm,ﬁﬁ:ﬁﬁam10%ai\zawamazoos.uﬁrm
A ® |

(iv) = azuﬁn'eﬁ. RICEGLER Y

State' the relationship between primal and dual of a linear programming problem.

- Also, give the economic interpretation of the dual

Yo Wi go=n & wgEe o g A B A" gEY W S Shifeg)
Ty & g W onfde wrem wifww

P.T.O.




Write the dual of the following LPP :

Or

(3terem)

Minimize Z = 4x + x,
Subject to :

3, t+ x, = 2

4x, + 3x, > 6

x, + 2x, <3

X, x, 2 0.

- frfafaa Lppﬁ gHa fafen

Qfmqv 55’“\3‘2 Z = 4)cl + X,

W W W
3, t x,
4x, + 3x2.
x, + 2x,
X, X,

v

AN
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(a) Solve the following linear programming problem graphically :

Minimize
Subject to :
3X, + 2X,
X
X,
X,
X, X

1*

(®) T e H Fefefan Yom dutin wen @ o wR

S WA C = 500X, + 200X,

2

T AW W
3X, + 2X,
Xl
Xy
X2
X X‘

1

>

v

90

10;

- 20;

2X;

0

90

10;

20;

2X;

C = 500X, + 200X,

| &

1R

P.T.C
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(areram)
Explain the treatment of \the following in linear programni-ing :
(z') .Unrestl.'icted vada;blés‘;
(i) Negative vériables; and
(iiiy Negative quantities. h 5
frafafen & Yom i # IR S omer HRm
() owfceted aftei;
(i) A e - S
(i) W e |

(b) The following is the initial table of a linear programming problem :

X, | X, [ s, |'S, | A | A | B

- Write the original linear programming problem and find its optimum solution by

simplex method. Also, wrfte the dual.
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(@) Frefafen Was donfin wwen &1 omfys afes §

J

X, | X | S |8 | A A
1|1 ]lo|o]|1}o
1 {ofl1]lolo]o
0 1 o |-1] o 1
c |5 |8 oo |m M

by

gaif@mﬁmﬁn.'mﬁmaﬁtﬁméwﬁfummm

1 FW wivTl g @ fafem
| Or

(3rgan)

For the following linear programming.problem :

Maximize P = 10X, + 6X, + 4X,
Subject to :
X, + X, + X; < 100
10X, + 4X, + 5X, < 600;

2X, + 2X, + 6X,

AN

- 300;

X, X, X

(Y
o

3

P.T.C
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an incomplete table is given below :

(i)
(i)
(iv)

)

(v

X; | X'2 X5 s, S, 83 b;

0o | 1 |5/6 1 5/3 | -1/6 |0 | 200/3

1 0 1/6 -2/3 | 1/6 0 100/3

0 0 4 =3 o | 1 100

Complete the table and test whéther 'solution is optimum or not. If not,
find ogt the optimum solution.

Is it a case of multiple solutions ?

Which resources are fully utilized and which are. not and to what exteﬁt ?

What are the shadow prices of three resources ?

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

given priority ?
If a customer is prepared to pay higher price for product X3, how much

should the price be increased so that profit remains unchanged ? 1(

R — 1
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Afueway ST p

T§ A W

Xl + XZ ,+ X3
10X, + 4X, + 5X
2X, + éxz +6X,
X Xp Xy

@Wm%aﬂs‘%

10X, + 6X, + 4X,

< 100
< 600;
< 300;

> 0

X, X2 X, 8 Sy ' Sg .bi
o | 1 |s/6| 5/3 | -1/6 | 0 | 200/3
1 1 o0 1/6 | -2/3 | 1/6 0 | 100/3
0 o | 4 -2 0 1 106
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Part B
(v ‘=)
(@) Using calculus prove that
E,| = AR(AR - MR).
Verify this for the brice function of P =200 10X.
(%) Fogem Wy w fos ﬁﬁrq &
| ‘|Ep| - AR/(AR. - MR)

TW P = 200 -~ 10X % HHd ®ed & fau gof@ Sl
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(3teram)
Avf.'lrm acquires its annual requirements in 5 orders of 140,000 units each a
present. If per order cost is Rs. 400, irrespective of the order size, holding cos!
is 10% of the average rﬁpee inventory and the cost‘per unit Rs. 100, find
economic order quantity using calculus. Also find annual .sa‘ving by switching to
EOQ system. : ' 5
T WH T wHA H WO10,000 g H 5 e W o A SEwd
R ol w3 AR R W oeER WE o A ¥R emw w1
400 & T URU AFE 9 TUT s W H 10% AR 100 & U g

A B AN homad H WA wH oNfYE ARY W A STl WY

& EOQ WOTR!l W HITER At weq ot ww o wiSm)

The joint demand functions of the two products are X, = P! P08 and

X, = P09 P02 where X, and X, are the units demanded of two products
when their prices are Rs. P, and Rs. P, per unit respectively. Determine the

four price elastiticities at the prices P, and P, and state the relationship  between

two products.

P.T.O.




¢oa0 S

(@) SRk YR AN wem ¥ E-X, = PO pOO IR X, = P05

(©)

P famd x, 8l X, ¥ IR # Wit | g T SefE I Fhm
- P& 3R P, T ¥ P,ﬁpzmmwmﬁﬁﬁuﬁ
AR R D S F A dew B s R
(3

The production function of a product is Q = fIL, K) =“ ALK where_ A, .
and B~l are positive constants. Find the marginal product of both inputs, the
production elas.ticities and the behavipur of returns td f)oth the inputs if o an
B are pgsitive fractions.

TF TR F IR W T $-Q = AL, K) = ALKP R A, o @
B wierw feeriawm ¥ ﬁm@mmmwma
W T # veet W e WA WRm AR o o p e

R

_ A monopolist demand function is P = B - aX with the total cost functi

TC(X) = aX? + bX + c. If the government imposes a tax of Rs. ¢ per ur
show that profit maximizing quantity after tax is less than before tax but prc

maximizing price after tax is greater than before tax.
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(312131‘)
(0 | The productlon functlop of a product is. Q f(L K) = JL—K Show |

. that L tlmes the marglnal product of labour + K tlmes the margmal product

: ('ii):l

;.v(z). |

. (i)

“of capltaI Total output Gl

If X = ﬂﬂ P e P) is.a homogenous supply ﬁmctlon of degree n, show

T

_' that sum of the prlce elastlcltles of’ suppheS‘ .‘~' n ': T 5 |
',@mmmww% Qf(LK) Jﬁn
,;_.WEWE%WWWLW+@E%WWW
K s w7 ) ' .‘

) afax—_-f(p P,..p) et n T maré e % ?h ﬂm i
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(a) The margmal cost functlon of 3 product 1s glven by MC(X)

’ an the consumptw"“of A\10thd ye apt ’; » 5‘
e A\ ‘v., RPN : -
A mw, _m j P
RO o 7 Z SR ;
ﬂ@r» aa TR, %r TR 10 ErSf ﬁt_ ag;a g
a?n W%' asf ﬁ @rqa sna ﬁﬁm
P ‘ : -

et N
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(b) Evaluate. A hmn’l_,mP(1+;;—]: Usmg thlS, ﬁnd A if P = Rs 10 000

PN

o~
1

7= 010 and t = 10 years.
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(@)W aﬁﬁ'{ A hm P(1+z—n—} } m EP?M 3»‘@ A ﬁ ?:TRT
ﬁf‘?ﬂ ?Iﬁzr P = 10000 #‘ r'“"OIO ai’n r mash
()
The supply funcnon of a’ produor .1s IOOP\ (X 20)2 Fmd the producer s .
[7 ‘4 surplus 1f market pnee is Rs 25 per umt by both the methods " 5
1;;-7{'-.“ i o B B SN TR ,»e , it ‘ o
qa»' m'm Wvﬂé W IOOP (>\< + 20)2 %l m %‘aﬁlﬁq ﬁ
.mmﬂﬁ;ﬁﬁﬁﬁ%wwﬁzsemgﬁz%r
(c) : Aﬁer an ed}/ertlselnent campalgn, the' rete of sales of ‘a product 1s glren hy

¥"
B Ty
S

‘;',A. o S(t) 1000 e(‘° 50, where t is the txme in months, Fmd the sales of (1) ﬁrst

" r‘.‘. R

e ’tl rr v ?._ffr‘_. w‘-} . _g(-'.

2 months (u) 2nd month and (m) total sales as a result of campalgn ”

g .. ".l
I.'v e ¥

s :

(n)ﬁmwafwm%aﬁ@maﬁﬁﬁﬁﬁwﬁmﬁﬁ%

S(t) 1000 e('°5’) asT rn'a‘ﬁr fi Eres %| faaﬁ sna ﬁf-cm (z) msﬁ a‘r

v

&
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No'te ‘_v:—_-—No table- is required.‘ All- results | cari ‘be obtéined? uéing simple | calculafor.‘
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W%l

‘.._"3, 4

50 (a) _MrV.'X_ deposits Rs. 20,000 in a bank for 4 years..v If bank’of:fer's’ interest at’

12% p.a. corﬁpounded monthly during first year, 14% p.a. compounded quarterly. -
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: durmg second year and I6% pa compounded seml-annually dunng thlrd year and

fourth years ﬁnd h1s balance aﬁer 4 years Also ﬁnd average rate per annum‘- -

M' eamed »‘f‘i
(m)ﬁq@ x 20000"6 @ §$ ﬁ 4 arsi‘ a% ﬁﬂm mar %l aﬁ' éas uaﬁ

aﬁ ﬁ 12% a asf‘ﬁ:m ‘&Iﬁr, {H% ‘q'sf 14% uﬁf asf ﬁmz’f ﬁw m

Ve ke l: ar;.»v:

34.‘. I

,%ﬁr4qﬁmmﬁnm@m?mmﬁuﬁa&haﬁam§'

. N
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" "“s:,: NI

(W)

v < ;ﬁ;}" e "1~;.r- ,
- Mr., X took a loan of Rs 50 OOO payable w1th mterest at 10% p-a.. compounded .

v semr-annuallylf Hé_' pays_ Rs. _107000. ‘atv the end'lef " ﬁrstv yearﬂ‘and; ,second’ year,

VL

‘find the bal_anee payable at.'_fhe cend’ of third year if the rate of interest remains

.. o5

same. - ’ 5

P.T.O.
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of mterest bemg S%Apa Ycompounded seml—annually Fmd BN

L (z)'The amount "(A)'f"gac'hf' irfstéili_ﬁeﬁt; ©
S (1) 5 Lodti’ oﬁiéféndfng_’. after. fourthi payment; PR R
"(iii)‘_t Iﬁtére’s':t', 'cégr'xﬁonen_t'f'of the ‘ﬁ'ﬁh_ 'pay'inent; .and:v '
(1v) Loan repald aﬂer four payments S -ﬁ" ‘
~ : e . . o - \ i .
(@)ﬁmrx% 80000‘6 w1 azvr 1031%%%@ ﬁéa s%sr’r“a acf

;_‘-vammﬂﬁammmlmm
(u) é&ﬁ Wﬁ $ B ST W
(m)maa'fﬁﬁwﬁmﬁw '

(ivjkﬁnﬁﬁﬁﬁmﬁ%mm-mwmw
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ﬁwxﬁu@g%ﬁn@aﬁwﬁamsgoox ﬁsm%ﬁrﬁm
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(e) »'Whét lsnomma X and th's-::" .cﬁ‘ectii(e rate of interest ? State bqtl}; thq relati()ﬁships o

‘,bé_t'ween these. téitgsyr. If a Bank~charges interest on credit. card at 3% per mc;nth;

. J . "' . . N
what is the effectlve rate’ charged by the bank ?

(v)w ﬁﬂgu@mawm%7sﬂaﬁ%aﬁammm
ﬁfmt araaas 10 S e w A wE W o E A ﬁmj..-gmﬁr_ -

R e oW o % 2
| P.T.O.
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