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The ffiEsn ="lo"F" pbyue in o lo firrn*is- Hs5ffiO&
Rs 42ffi respertively. The fneut solory of all emiiloyee is Rs 5OOO.

Find fhe percerfiage of maleond female employee. 8o '/.
Which measure of the dispersion do you consider the best? Why?
Weiqhte af the studerTfs {in kos) orerectrded bv amochitne os undar
4g n7 50 55 6t 54 5g ffi 58 56

hte of the studenfs (in kqs) ore recrded by o mochine os und

Itl_157 l5o 155 161 154 l5e 164 158 156 I .of LIf the weighing rnachine shous weights more by 3 kg., find the f Jp
cornect vslues of range, stondord deviction wjtlqout,colculoting the . _t/ {u-
csrrecr weights. Q = 6A Atq \I2 r ?
What is skar/ness? bifferentiate between positive and negative J 
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skewness. 1
Thgfirstfournonnartsobouf ihevolue 2atthevori*le are!,16, A =L , (
=4tl sd t{1. Find fhc mesn and vapiEnee,.Al*a find Fa and Fe. _;'.. .- g.) / } "
Whtrt is Vital etqtistics? State ite uees. \ Z L->-
Eiiiloin obout Crude Death Rate. $lf ? !O tL _ \f

Exploin &out Specific Fertility Rate. :^- r -1L) 7
Explain qbout Total Feraility Rste. 
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Ths crude deaf h rcrfe usuolly lies bsfween

y ilnd 3O Fer
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d)none of the
gbove,

dlnone of the
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Th e crude birth rote usuolly lies betw een

ejrn ond 55

6** lm.
b)5 dnd 35 per
1000.

c)Z cnd 32 per
lm.

dlnone of the
cbove.
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scgre esrners. (iii) 1 of wrrkers who etned less thon Rs. 75. l2'l .

6v) t*ode. (v) the rninirnum wsges of the 25 highest wage -Tt"4':3

Two worktrs $n the ccme job shor the following resuhs over o long t5l
iod of titoo oT Tlrn€,

Wsrkw A Worken" B

H*an timE of
cornpleting job (in
m inrrf es) :-*=. -*@.

25

ffiTinrffif, 6 4
(i) Which workcr oppeored to be rnore consisfenf in the time reguir*d
to complete the j*?
{ii)l{/hich u,orker app€ors to be foster in complafing the job? Explain.
In usual nofofion provefhaf t6l

o2 _E*niG? + d?) , -sz =H .,wheredi = x,' x ,i=1,2,"''k
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o orven p.elow,

Ag -grsups
{yearts},

A

Populstion Deaths
B

Populotion beoths
Under 10 2O;O0O 600 12.OOO 37?

10-20 . 12,Om 240 30,ffi 660

20-40 50,000 12s 6?,000 L6r-
40-ffi 30,ooo 1050 15,m 525
Above ffi 10,ooo 500 3,Om ffio

.3bq,

rates for ths two countries fr.orn t6l

| [6]

e e

Ag* grouP Country A Country B Standard ized

Fopulction ( in

lckhs)

0-4 ?a 5 100
-5=t4'--,*l=^'-- j:-*- .-.: r- "-b=a.--,**:!=Tft -J...;.:-:€*:-<1.'*-: o,50 .3!€Hl*,.,.,"

15-24 1.40 1.O0

25-34 2 I 1ffi
35-44 3.30 2 120

45-54 7 5 100

55-64 15 T2 70

65-74 40 35 30
7E md abova 1e0 110 10

ilitv rsle ond aross renroducfion rste from iha dcfa olven below:

Aqe ffoup No. of tyorngn hb. sf lives

15-19 25 ffi
20-24 20 2400

afr-29 18 effi
30-34 15 1500

35-39 12 500

4fi-44 6 120

45'49 4 10

It is given thct out of 7330 the number of temale births wcs 4,ffi.
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**x- Eest 4 /rrcA *tx -#aA/,-



Q,1,

I

M, _8, .pATg_L _selENE_E CO_L_LEG_E, ANAND
S. Y.B .Sc. Third Sernester

uso-3EsTAo1 [opERATtON RESEARCH]

Time: - 2:00 to 5:00 Dater z3/OglLI Marks;- 60
Sclcct thc cpproprigte choie Fom the follorlling :-
Atlempt ony Twehrc:-
Lir

A feosible solufion to an LPP

An iso- rofit line rs,

While solving o

is called

For o mo;'<imizof'ion problem,the objective fimcfion caetficiert for sn
ortificial vorioble is

o) + fih b) -M c) Tera dlNbneofthese

L2

\1 2
:

3

\r'

6

7

I

For moxirnizr*ion LPP, the
vnlues

sirnplex rrlcthod is teryninnted urrhen Gll

") zj-cjsO b) zj-drO 4 zj-cj=O d) zjso
rf cny volue in xr - column of finol sirnplex tqbla is negotiv e, then the
solution is
olunbound ed b) infeasible ") optirnol dlf\hneo{,+hese

To convert : i uolit constrsints into e udli consfroints, we musf

nea? r omrnlno ls o
o)A lineor
obj ective
function

blNon-negotive
voriobles.

cllineor
consfroints

dloll of the
obove.

olrnusf safisfr
oll of the

Problems
constrsints :

'' ! :"13111" -1 r '

sirnuffoneousfy.

b) need not
sctisf oll of
the
constroints,
only sorne of
thern.

c)rnusf , b" i
corn€r point af
the fensible

a'

?egrcn.

d)rnust
optirnize the
vqlue of the
objective
firnctions.

a)sn

nurnber

infinite

solutions all
which yield
swle Fnofit,

of
of

the
solutions oll

which yield
sgl'?.e cosf.'

b)*
nurnber

infinite
of
of

the

clan infinite
nurnber of
optimol
solutions

d)o boundary
of the feosibls
region.

LPP fophically, the creo bounded by the constraints

o)feasible
region

blinfeasible
region

clunbound ed
solution

dlnone of the
obove.

b)subtroct on c) subtroct d)odd o surp,lusoladd o sur lus
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{,

I The initial safution of o TP con

nd

be obtoi ned.by oppfuing ony knopn

ion is th{r}

One dissdvorrtsge of using

urobl ern is th{rf
I'{Vt/ Corner rnslhod to find IBFS to the TP,,.,,

1t The solution to o TP r+rifh m-rows ond n-colurnns is feosibla if number

f nositive ollocfifions ffe0 ogt tve

a) m+n b) rnx n c) rn+ lr-1 d) rR+ n+l
le Wtr"n ttt"iotol .upply ie equal to the total demond in c TP, the

blem is ssid to be

Th tlte TP indicates thst

14 The durnm sourcs tr dastination in a TP is added to

15 Which of the t llo is used for OBFS

on unused cell to test

13

The oppwtunitY cosf

optirnality, it should be

volue is used

Fage l'?4

variabta artificial
vorioble

surplus
varioble ond on

ortificiol
variable

vorioble
subtroct
srtificiol
voriable.

and

on

nsthod, How eve?, ths onh; csndition is th{r}

a)the solution
be optirnal

b)the rirn
condition ar€
sotisfiad

c) the solution

is not be
deqenertrte

dlall of the
above,

oDlern ls

") it is

cornplicat ed to
us€

b)it does not

take into
sccount cost of
tronsportotion

4 it leods to o
degenerate
initisl solution

d)oll of the
gbovg,

o s sol

o) bolonced blunbolon ced fldegenerste dlall of the
cbove.

e nTne

o) dumrny

cllocation need

to be odded.

blthe problem
has no feasible
solution

4 the rnuhipl"
optirnol
solution exist

dXo) ond &)
but not (c).

dlall of the
obove,

c) enn;re thsf
total cost does

not exceed {r

lirnit

blpreverrt
solution frsrn
becorning

deaenercrfe

s) sstisfy rirn
condition

lch of the Tollowln

a) hhrth west
corner rnethod

b) Vage|s
spFrsximstion
rncf hod

c) l*odified
disfribuf ion

nethod.

dlall of the
above, '

1t for



q2,
T

2

3

4

F

6

T

I

9

10

l1

12

Attempt ony Six tor the given quesfions:-
Whct is Lineor Fogr"omming probhm?Why it is called -liner?
Write the steps for solving LPP by grophicolrnethod.
fn confext of LPP, define basic solution ond optimal solution.

D.efine the slack vorioble ond surplus vurioble giving illustrctien.
l,Vhnf i* Duolity in LPPT Stcte itr irnpor-t{!?cr*

Write procadure of writing duol of o LPP. .

Whot is Trorsportafion prnblerr2
Whsf is the'ri1g*condition in the transporfation proble4l When the
initiolbasid feosiblE solution exists, '':+:'

L7

V/

msf hod.

Whnf is artificisl variable? : :

Atternpt ary three quesfion out of four guesrions,

Q.3.(o) A firn rnonufactures Headache pills in aaro sizes A ond B. Size A
contoins 2 gruns of aspirin , 5 goins of bicorbonate and I groins of
codein. Size B contoins l grcin of ospinin, I groins of bicorboncfe ond

b gnoins of csdeine for poviding immediste ettecI.It is required to
determine the leost nurnber of pills a pctient should toke to gef
immed,iata relief. Formulcte tha problern.

ft) The rnonnge"_ of sn oil refrne-'f rnust deci de
two possible blending prscesses of urhich

on the optirn urn rnix 0f
the input ilnd output

oduction run or€ os follows:

The rnoxirnum amounts ovoiloble of cruds A ond B ora 25O units ond
2OO units respectively. Morket dernond shows thdt st leost l5O units
of gcsoline X snd 130 units of gosoline Y rnusf be produced. The
pnofits pen production run from focess I ond Process 2 crpe Rs. 4 ond

Rs. 5 respectively. Forrnulcte the problen' t* moximizingthe profit.

squsl b) rnost
negotive
nurnber

c) rnosf
positive
number

dlall of the
gbovg.

?rocess
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I

i:rli
i

q,4 Soluu tlu given LPP by Sirnplex rnethod

1}'iftaxz= 50xr+ lOOxa

s.t. 10 xa + 5 )Q g 2W

4 xl + 10xa J 2m
x1 + 15xe 3 45O

x1 )€10
2) ltftaxT= 18xe+ ?4 xa

5.t. 4 xt' + Txa r80
2 xl + 5xa r 120

xr' ' )(t l;O
J

q-5. '"''' Dgtermine sn IBFS by r) l.lw-cor!?r rnethod. 2) Lqost cosf rnethod'

Destinoiion

Source D1 D2 D3 D4 SuppV

51 1 2 I 4 30

5e 3 3 7 1 50

s3 4 ? 5 I 20

Dernond zo 40 30 10

q.6. 1} Solva tha given LPP by grophical rnethod'

l{tinz = 3xl+ 2n
*t. 5 xr. + rcrl0

xt + )A Zb
)e + 4rc, z t2

1(1'xlrO

2) Dgferrnine qn IBFS by $ Roru minirna 2) column rninirno

Destinotion

Sorrce D1 D2 D3 D4 SuppV

S1 L9 30 m 10 7

s2 70 30 ffi 60 I
f3illJ 40 B 70 20 18

bernand 5 I 7 L4

*':|':i?i*i*'*+**'*,r****tt***+:k*i?***!t:lr]r**!ri!F*'Fi'r:Fff!Ft++l|+++++++q+++**++l+++,+++++**,

'

v?
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