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Attempt Al questrons Logamhmlc tables and
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graph papers will be supphed on demand,

Use of simple calculator s allowed
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(a}

Using caiculus show that the elasticity of average cost

is equal to the elastlcrry of rotal COSt minys one. Usmg

‘this relauonsh:p find the elastacxty of average cost for

“the roral cost functlon TC(x) = 300362 3 and_ verify,,
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Using calculus, ‘show that the profit-of a monopolist is
. maximum \;vhen:
() MR equals MC, and -
(i) Slope 6f MR < Slope of MC. 6
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B A pro.du'c.tiovn function is gi'ver; by :
| Q= ALO:“KO:“_ '
where L is labour and K is capital,
. Find ti)_e behaviour of ma‘rginé[ product of ea'ch
factor. - - ‘
()  What is the natu're of re'_dnmé to scale .?

-

(i) Show ‘that the total product is not exhausted lf
each factor is paid a price equal to its margmai

prodqct. _

Q' = AL04K04
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Find the rate of margihal rate of technical subst_itutioﬁ )
.and glasticfty of substitution for the following production

function :

' x= Al k) =@ kB + (1_"_. c;c).rﬁ]-'fﬂ '
where=x is the total oﬁﬁmt obtained by using /" and K
units of !ébo(‘lr':and éapital respectively and aand Bare
boéitiv;a cohstants.  ~ .A : o . _. : ‘6'
awﬂﬁ yhreor @ dmE W ai’h VIS L |
A A= ﬁ T ﬁmﬁiﬁﬁm et wew & R,
.m :
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For a monopolist, the demand funct.io-n is .
x= 50 - p and MC(x) = I + x?
Determine the consumer surplus at the price which the-

monopolist will like to fix,

S i e g
x=J50-p 9?II--MC(x) = ;x%

3T HHE W 3w af%r@m F1 fufo Hﬂﬁm
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Or
('e#aan

The purchase prlce of a car is ¥ 3,00,000. The rate of cost

of repair is given by
= 10,000[1 - 0.5

where ¢ represents the years of use since purchase, Find - -

the cumulative Tepair cost at the end of § years. '6‘



(@)

1

(7) sn

TF TR T FT FE 2300000 | wOHT H

'€ ="10,000[1 — 5]
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‘The demand law is P = 0™ (ot § > 0). F ind‘the, elastici;y

' of demand. Evaiua‘ce the élasticityi when o = 10, p = Y

and x = 5..Find the percentage fall in price necessary to

. increase the demand by 5%. ®
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Or
(3rgan)-
A mdnbpolist charges different pl;ices, in the two markets

-

: v\.fhere‘ his demand and . cost functions are -

o

P-= 60 =x,
T
Py =76 - 26, TC = 5x, # 6x, + 2_)c]Jc2

- F md the 0pt|mal quantmes and pnces that the monopohst

should charge to maximize his prof' ts. Also calculate the

maximum profit. N : 6

'wmmmammﬁrwmm%w
. SHHT T @nwmwmfr%

1
p|=60_—x,
-76 2xTC—5x]+6x2+2xx2
mmmaﬂ a?h ﬁmﬁ H- T Fiforg ﬁ:%

_Wﬁmmﬁmmqmma
ferg < =g |
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A knmmg machine can: produce 1,000 trousers or 3,000

shirts (or a combmatlon of the two) each day The'

finishing department can handle either 1,500 trousers or

"2 000 shu’ts (ora combmanon of the two) each day The

marketing department'requires that at least 400 trousers

"be produced each day. The company’s objective is profit

¥

. maximization. If the profit from a trouser is ¥ 40 and that

from a shirt is T 15, how many of each should be pro-

-

duced each day ? Solve graphically.
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A cny hospital has the followmg mlmma] reqmrement Of_.

nurses :
Period Ciock Time MinimaIlNumbeIZ'(‘)l-' :
J (24-iiour ISay) 1 Nurses R_equ_ire'd |
I 6 am—10 am - | '1.2
2 - 10 am—;j-2 pm . 17_
3 _ \ 2 bm—-—6 pm - 24‘ '
4 .6 pm;._m pm , . ) 1;4
5, 10 pm—2 am |- 1‘8 _
6 | 2emsam | i0

"Nurses -report to the hospital at the beginning of each
period and - work for 8 consecutwe hours The hospltal
wants to- determme the minimum number of nurses to be
.employed so that there will be sufficient number of n\urse;s
avaxlable for each penod Formulate this as a linear

programmmg problem by setting up appropnate constraints

‘and objectwe f'uncnon ‘ . 5
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(b Gwen the followmg lmear programmmg problem
Mrmmlze Z 96x + 40)(2 + 60x
Subjept to | . -
6x, + 2%, + S, 2 2
) -8x',. + x2 + '3lxj‘_>_‘5 -
i + 2’(2'.*-2’;228_ :
| ..;\'],lxm-x3 20
. (6] V\‘frlte the dual to this proble;n
@) Soive the dual problem
(m) Obtain the optimal so]utlon‘to the pr!mai problem,

'_ﬁwmmmmang%

Mlmmize z= 96x| + 40x + 603:3
Subject o
L 6x, + 26, + 56,2 2.
-8x '+"x +3x‘>'5 :

: 4x,+2x +2x >8

1; x.z-.‘ >O .
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(srer)
Given tl_'lelfollb_\#in-g information .
Product 'Re:-sourcel- : W Profit pé.i'
| Raw ulraterial‘l '__Fg_bric'atian ; ?ackaging' ﬁnit(f)
_(kg)' . hﬁurg !‘."“.".S
- P 6 - 4. - | .2. 0 |
R ‘. 4 4 ‘;—30:..
R-es;u‘-rc:e"-l'- -
a\-aila_hility- S0 sol..' 160

" (i)

R

programming problem.” . -

() ~ Formulate and solve the above as a linear

-fif) ' What_ is the optimal product-mix ? What is the

total maximum profit ?

What ‘are the shadow prices of- the-resotirces ? -

(v). Which of the products is riot being produced and

" why ?

g9 .
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In a certain city', there are 5 colleges and 20 "schools.

'Each, school has '3 peons, 1 clerk and 1 head clerk

whereas a college has 5 peons 3 clerks, I head clerk
i

and an addltlonal sta—ff as a caretaker. The monthly.

sala'ry of each of them is as' follolws :

§ X \ °
Peon — 7 11,000 .

Clerk — 217,000
Head Clerk — % 30,000

‘Caretaker — ¥ 25,000, -

.Using matrix algebra,' find the total monthly sclary, bill of

each school and collegc

Wﬁﬂﬂwﬁsmﬁﬁaﬂtzow%lm
e | 3 T, 11%11*1?8%115@1%1%%
m%ﬁsw 3 feifes ot 15‘@1
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- An amount of ? 7 000 is placed in three dlfferent saving
a:‘:couﬁts; ‘with annual mterest-rates of '5% 8% and 8. 5%
" The tota] annhual 1ncome from these accounts is ? 550.

Equal amount has been placed in the 5% and 8% savmg

accounts You are requnred to obtain * amount. placed i -

. each account with. the help of matrix algebra R
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. Obtain-the fina} demand vector D corresponding to the

gross output vec"t'or. X =2 I.OOO,‘ _26,000, 27_,500) and the -

technology ma_lt.réx giyén_bﬁld;v. Also, test the viability of ~

the system :

lmwm%m X =, 000, 26000 27500)3111
'.ﬁmmm@wmﬁmmm

"‘é‘rmmaaﬁqu |maa°rwnﬁﬁﬁnmaﬁ

ﬁ?ﬁﬁq
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The input-_odtput relation between two industries is as

follows :

.

]“‘(]ﬁstry' - : 1"_. ﬂ ]:_‘inaldemaﬂd Gfo;ss-outpu_t )
O N P ERR R
) I 8 | - = 0.
stoi;rqus' % ..12_0 IE
.Us'in'g matrix ncﬁations,’.-gete?mine, :

.- 0] -Gross' output required to-.satisfy- t;hg hp_w 'f.'ma!.
demar?d, of 18i'ur_1it-s__ and‘ 44 units for iﬁd‘ustry [
and Il 1.'e_sg.)e-ct.i_v§l&.-

: (i Total ’_labom-‘ days rcq.uir‘edl.

Tdtgl value addition if wage is ¥ 40 per

: -I_abour:day.- . o a 6-
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Solve the foflowing-assignment_problem for minimum total cost.

Which- of the workers shall not be assigned a job ?

Worker- Joi_) :
¥.1 . ) ‘ . .
12 3 4 -
A 2 % P
.B % . M 7%
C.. ., 2. 0 g
D 0w p |y

1 T 1 A F 2 ok T o

A2 3 4

.A‘L_ 7 | 2 » . .»

. B. 2% 24.""" 27 25
¢ ope gy 7
- D .40 M 32 3
£ | ”:_4'2' . 5
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Consider the following transportation -probleﬁi .

Market
Plant .| ™, M, M, M, Supply.
P, 15 318 6 | 1,000
p, -l w0 won T {60
."l ° .o . ‘ﬁ .
P, 9 . 0 4 10 . 400
] - ) ".a ] .- l -c ild- :
Demand | -360 . 300 700 640 2,000
o b TAe T

- (a) Obtain initial solution to the problef using Least Cost’
~ Method. -

(b) Find optimal solution ‘to the pr;)blem and calculate the

minimum total cost. X 1

. PTO.
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e
A cofnpaﬁy may obtain a macﬁine either b)'r leasing it
for 5. yea‘rs- (useful ]if;) at an anhu?l rent of ?. 2,500 or -
l.)‘y purchasing th‘e machir.te_ for ¥ 8,500. If tfhe company
cén Qqnow mon;:y at 10% per annum, which altemfative..

is preferable ? 5

. PTO.
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A loan is repafd with interest ‘at a rate of 6% per annum

-

. b'y' I'5 annual payments, the first payment being made at

the end of the first year. The: annual payment is ¥ 600.

. . . 3 N i
. Find_the ‘amount of the loan,

T R F A S, o009 A A

AN B WY (5 awa'ﬁamtrﬁzﬁ oy ﬁng

%l%ﬁmmwaﬁmwﬁ'_

.ﬂi lmﬁaﬂeoo%"‘f‘@?f% lwﬁnﬁrm-

aﬂﬁrqn-
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" How. much money is needed to endure a series of
. . 5 .
lectures costing ¥ 6,000 at the beginning of each 'year'
,ihdeﬁhitely, if money is worth
(i) - 5% com‘pound-.ed annually
(i) 20% compounded quarterly. ' 5.
| 26,000 G ARA FTEA B TH JaE H G
T D fu fra vm ) oTavaea arft afe =eEr
@ T B oy # sfifvad S 9% won ©@ A

4w

W - 5% TFgfg afE
Wy 50% TTHATE fo
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A person establishes a sihking fund for rétirement'by'

contributing ¥ 7,500 ;;er year at the end of each year for
20 years. For the next 20 years,'eqq.al yearly, payments
are withdrawn, at.the end of which time the account will.

have a zero balance. 1f-money is worth 9% cbmpounded

annually, what yearly payments _wi'll the person receive

for the last 20 years ?
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A machine depreciatés at the rate of 7% of its value at’

the beginn}ng. of a year, If the machine was purchased .

for¥ 8,50(_1 what is.the minimurr; number (_)f complete years
at the end of which the worth of the machine-.w-il_l be less’
or eciué! to_half of its orig'iﬁall fost price ? C 5
R M N N
% H T ﬁ'qam 1 @ ¥ AR W <8500

# @il AR # e vy

%.%q@?ﬁm MY P TR W2
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