50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Eighth Semester B.E. Degree Examination, July/August 2021
Operations Research

Time: 3 hrs. Max. Marks: 100

o

Note: Answer any FIVE full questions.

List and explain the phases of operations research. (08 Marks)
A diet of a sick person must contain atleast 4,000 units of vitamins, 50 units of minerals and
1400 calories. Two foods are available at a cost of Rs.4 and Rs.3 per unit respectively for A
and B types. If food A contains 200 units of vitamins, 1 unit of mineral and 40 calories and
if food B contains 100 units of vitamins, 2 units of mineral and 40 calories, formulate this
problem as LPP model and solve it by graphical method to find the least cost with minimum
requirement of the ingredients. (12 Marks)

Discuss the scope of operations research. (06 Marks)
Use graphical method to solve the following LPP.

Maximize Z = 2x; + 3x;

Subjected to constraints (i) x, +x, <30 (i) x, 23 (iii) 0<x, <12

(iv) 0<%, 220 (V) x,-x,20; x,x220 (14 Marks)

What is the significance of introdueing slack, surplus and artificial variables in LPP?
! (04 Marks)
Solve the following LPP by simplex method:

Maximize Z = 4x, +3x,
Subject to constraints (i) 2x, +x, <1000 (ii) x, +x, <800 (iii) x, <400 (iv) x, <700
(16 Marks)

Solve the given problem using Big M method.
Maximize Z=-2x,-X,
Subjectto 3x, +x,=3, 4x,+3x,26, x,+2x,<4, x,x20 {20 Marks)

What is degeneracy in transportation problem? Discuss how it can be overcome. (04 Marks)
L & T Company needs 3, 3, 4 and 5 million cubic feet of fill at 4 earthen dam sites I, II, III
and IV in Kamataka. It can transfer the fill from 3 mounds A, B and C where 2, 6 and 7
million cubic feet of fill is available respectively. Costs of transportation for one million
cubic feet of fill from 3 mounds to the 4 sites in lakhs of rupees are given in the table below
(Table.Q5(b)). Determine the optimal transportation plan which minimizes cost to company.
Sites

I {1V
A|15110[17 18

Mounds [B | 16 13| 12 ] 13
Cl12]17]20]11
Table.Q5(b) (16 Marks)

What do you understand by a balanced and unbalanced transportation problem? How an
unbalanced problem is tackled? (06 Marks)
1of2
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b. A product is produced by four factories A, B, C and D and their unit production costs in

them are Rs.2, 3, 1 and 5 respectively. Their production capacities are factory A — 50 units,

B — 70 units, C — 30, D — 50 units. These supply the products to four stores with their

demands of 25, 35, 105 and 20 units respectively. Unit transportation cost from each factory

to each store is given in Table.Q6(b). Determine the extent of deliveries from each factory to
each store, so that total cost of production cum transportation is minimum.

Stores

1 12]3] 4

A 41611
Factories | B 8[7(5 Table.Q6(b)
C 31912
D 6|(8]3 (14 Marks)
7 A small project is composed of activities with their time estimates listed in Table.Q7.
Draw project network .

Find expected duration and variance of each activity and its expected project length
c. What is the probability of completing project:

(i) Atleast 4 weeks earlier than expected.

(i) If project is due in 19 weeks, what is the probability of meeting the due date?

o

Activity [t, [ tn [ t; |

1-2 | 1]1]|7

1-3 [1[4]7

1-4 [2/2]8 N

2-5 (111 Table.Q7

3-5 |2(5]14

4-6 |25 8

5-6 |3]6]15 (20 Marks)
8 State and explain in brief Kendall’s notation for representing queing models. (06 Marks)

op

A self service store employs one cashier at its counter. An average of 9 customers arrive
every 5 minutes while the cashier can serve 10 customers in 5 minutes. Assuming Poisson
distribution of arrival raté and exponential distribution of service rate find:

(i) Average number of customers in system

(if) Average number of customers in queue

(iii) Average time a customer spends in system

(iv) Average time a customer waits before being served. (14 Marks)

9 a. Explain the following terms: (i) Pay off matrix (i) Saddle point  (iii) Fair game (06 Marks)
b. Use dominance rule to find the optimum strategies for both players.
B, B, B, B, B, B,

A4 20 2 1 1]
A4 31 3 2 2
A4 3 7 -5 1 2 (14 Marks)
A4 3 4 -1 2 2
A pd 33 -2 2 2]

10 a. State assumptions made while applying Johnson’s rule to n jobs on 2 machines. (06 Marks)
b. Use graphical method to minimize the time required to process the jobs. Details of
rocessing time (hrs) and sequence given below:
Jobl: A-4,C-2,D-6,E-3,B-2
Job2:|C-8,A-3,D-4,B-2E-3
Find sequence of jobs on each machine and total elapsed time for both jobs. (14 Marks)
* & 2 sz * ¥k
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Re: Sir, regarding modification of scheme and solution(17ME81)

"virupaxi bagodi" <virupaxibagodi@yahoo.com> July 28, 2021 11:58 AM

To: boe@vtu.ac.in
Dear Sir,

| understand that the students in some colleges demanded more graph sheets (than what has been provide in the
answer booklet) to solve a few questions with regard to 17ME81. The valuators may please consider the graphs drawn in
ruled sheets of the answer booklet supplied by the university and award the marks.

The scheme and solutions of 17ME81 is approved.
Thanking you with warm regards.

Sincerely,

Dr. Virupaxi Bagodi

Principal

Government Engineering College,
TALAKAL - 583238, India

E-mail: virupaxibagodi@yahoo.com
Cell: +91 94 49 973293

On Wednesday, 28 July, 2021, 11:51:33 am IST, virupaxi bagodi <virupaxibagodi@yahoo.com> wrote:

Dear Sir,

| understand that the students in some colleges demanded more graph sheets (than what has been provide in the
answer booklet) to solve a few questions with regard to 17ME81. The valuators may please consider the graphs drawn
in ruled sheets of the answer booklet supplied by the university and award the marks.

Thanking you with warm regards.

Sincerely,

Dr. Virupaxi Bagodi

Principal

Government Engineering College,
TALAKAL - 583238, India

E-mail: virupaxibagodi@yahoo.com
Cell: +91 94 49 973293

On Wednesday, 28 July, 2021, 11:17:08 am IST, <boe@ytu.ac.in> wrote:

“APPROVED”

%//ﬂ,e
Registrarivaluation) 2 €07) v

Hgyeswrdye Tenolegical Unversity
BELAGAVI - 590018




2

wwwww

Visvesvaraya Technological University
- Belagavi, Karnataka - 590 018 )

¢

I m

B

£ ) O,
) LLL‘.
Signatui‘-uq- Htruﬂﬁ}t-r
ITMER]|

Marks
Allocated

Scheme & Solutions

Subject Title : b?uﬂhw kw"

Question
Number

} | a

Subject Code :

Solution

%

i) Kaestedr |

L ,?ﬂ\-cﬂm @L\ML

L@
NG

(A) Gemeralin i 1
s Moling pecowendalio
e - — 3 1
i 5

bcbioy ol
ﬁacwaWO)&wa%ﬁ
&@J%%; mwwﬁmm

Sﬁw"‘oi’ Jaﬁp/{;umwm)acé] A S b
oy W lpud I ft":ffu'{-,{,..l.l.r'

( T ovrd Tygos) M5 iy ||;¢31}1f_u_|_ - J.‘ gl

l J-]Cl' | h L{

Ho 2 Ka

) F
V] frnei

e !
e

| 0T

|
-

e

e YT e 418
%l.-wv'v‘frk f‘f"’{/\ y Ay v Pzi‘o'“
TMimAL Z = bt B

COM)NWJ)/ — 2700 ')'\f{_ !

Uou,,v;.!.la‘ﬂ’o Q‘Wh”)

o, In, 77

{90 UVV.M)\ﬂoﬂ )

o ){‘ ’\'HOK')— 7y

y w70

|, 470 (calstied)




‘Subject Title : Subject Code :
Question " Marks
Number - Sglytion Allocated
-':“;?;T:f 204N, & o — O
0 { o Mt 20s SO — Q)
FY e ﬁ':{f N, = 8K ,-@
20 T
"S 4- "'.,__ L') -— 5_ MM% el
et < ) &D’YCFP A
s T @ L +6
] D vw el D
' —— 4 .,r';ﬂi @ =M
0 Zo YT o1 =
< 1 e
o iy 1 orbiwns pich \
A ";: L
. - A ,__- CB/HO)—. o Yo + 3@',0):. 2.0
M) —»8 — (gw) L+ 3@ = 1O
IERY T (2015 ho) ¢ 8S) = ':f;
x, = 20 — (sv, 2 how + 3@ =
'
=@ plear ¢ {?JA%O‘?AJM"'M
— haprenbte s Econonf PO | gLy
—> Ww — 'vagt-;*0“"""‘4""’/r oLe
| Plothag Joc crraph  — 06 Mty
ALY n TKLCJN @ — WAN = 30 — @
il
», l x,= 2 — &
Jo /% 12
y X, s — &
na @ x, 20 —@®
20 1 n,-n, s ~® %—\(Q’
e - 7 3
o ¥ % |".;..u ¥ 6+4
A | @ o
U AT R =1oM
Iy 2o _;?;lg_ E:I!T)-_—}M
el 7 \Lk
() T g = 20t 04H
S —» 15 —
B — (20,2) —5 k9
&) — 7o vabe 2 =22 at Pl
D~ e, — 92, * il
T - — 60 Dug ) -
o, =l g, M =1
|

, (Poe =/




Subject Title : Subject Code :
Question ) T
it — Allocated
/"WCJ r|.l;* g
Meauning 4 iﬁb}m»{ V/«uwé'ﬁa - (D 041,
1
ﬁ}';:-.‘ﬂ.' e
erer—4+———— 'q_l B el B B o
b ; -
(B Cotdim ™ - Toihad betde
- = o 0o O
- e Se R lowo /s =70
N e | o o © }w
0 S, §7° | ! b { 0 © §wo/) =
o — Sa AT @ o o o0 | o wrof =42 by
p Sy 1® 9 \ b oo I —
Z‘;o¥_ N 23‘, 0 0 o o © ©
*_.Zj L 3 o o e ©
? e %Mww. Sq Wa
Ry o — Ry old ~ ](Kuﬁd‘-""e IQ‘(—-+ R, old -2 R3lud)
Ry R Rt
f‘t’ Mﬁ’) ‘K_A ", "L f\ Q]— S_Z S‘L.' -
5 o 4 2 = I o 1‘3’/”2_,
“ Cl @o@l o -2 0 2uro/.:9,zr°f+
e & e o | O e yof/y = Lo
?_’ e JL”; "} e o 0 V0 Yoo/ = —
1' 6 o O | Teoy = To?
0 sy Yoo OV P 7 T -
= 0. B & 0 o= ¢ . [ Q
- )60"3 76_27 _,T,; - “"'d;‘“ﬂ[ L MM—‘P
C’P"zz’ 370; g — W‘:"’ -
¢ et ophM) ‘ |
. <y -
ll ] - 1_1 = o o D (&) %8/33
CB B ej x, x, E\L SP gg S(,' :
| e -2 0O
3 ey ZoV o C\) o | ,l‘j-l’ 0 Qduo/& z )—v“:_*
e §, 200 O . 0 4 9o h o/ v 470
n, hvo | e
¢ | . o o U smheEe
o &y §So° 1% e - 7 (‘0
Z. QNWW”“’ZZ’ 4 3 a» O 72 z L Matb [
. -3 9
= ‘:)"/9’3’0 CJ(ZJ' D 0 og_T

af

e




>

subject Title : O perdliot Kegeanch Subject Code: | TME &)
sti ; Mark
nation — Allocated
CS—ZS 70 v gg@gﬁbuﬂv) . b/ﬁ W
@ ‘IM'M C,S Lf , R D o @)
Co B Ay % A S Sy S C
2 X, 4o BH P =N 2 0 0
0 S, 9 0 O -1 0 _L-bm
b n Zoo | 0 \ =] 00 |O
0 g w 0 0 ) T2 o
240 2 k2 1 2 0 o by
. = 1%
G -2 o o = =2 °° ’\(Q
. v 0 ’hm“(
g’\M'L M c '__ZJ s ) SM&") P
ow = 20
2, = 600
;- C*Aﬂ
| Cfudion = Prmwo f2w bl AL AR
WA
MWWWW@ZJ"J fw
%W;DCW e &WM 67wn Mre®a )
May 2 = — lx]/%)’f{'ogi +O§;MA;’M"‘4
g — sladk
gwﬁu)(%o HA2Hy A S s |
L4 30, - S 4 A E G
an AL +A, T 3
N alsle
D\M Q‘ - &[M\/N‘/‘ OL\'M

2y = 1o
A, — AMD

2%

A wAW[j\V’A hipoe”
["’("‘Eth %}w AW g{’”\ﬂ’) i

Lt Vit A i

“o-/( —

.
I

(e

)

L e




>

Subject Title: () K. | Subject Code : )™/ MT & |

Question i Marks
Number Solution Allocated




.Subj‘ect Title : 0 IS Subject Code : Ak 6—8/

lmeﬁ'v L < Jows A J3pe) 122 Y
12>l 4 w3 T R

AL

P

Mo “\ MW S N M‘””B

o A?;loacl::d
_P_D g)oPlGAMﬁ/CVY) Vk W — 02M }f -
OVU»LDMMM _ . wa M
{;NWV"J
Sfalio ™ T A fle ‘m .
_(z _\Zz_i}u l!'/ " _m] 0’9:3 fl)"‘a_’aglrtj
g 17 [ G >
A1 | ?‘/O S a
| ‘ 13 I 2 b
B bk tg}) ‘%49 (L/y | |
r I Ir s
[._’l Fael i
(S ,l.l?-ih ___L_fo L‘i)m/”( A (i)
Demand 3/0 3/\/(; Lv}o S’/\/o S | =16 L !

sty

]




>

-

Subjéct Title :

Subject Code :
Question : o
Number Solution Wrysoe o
TL”LW <
\T_} u m \V \U| 1
. f
A 10 ' é"\l’“ll
! I . | ;M ::'If‘
R (R 1 | | 2
53 S I
o \ i1 ‘43‘;'2— ‘\’\
| Vel ?
v — ;r)— o
V LV];IJ.I \ B
ve vy ) o Ao eted s
e Y Y
L(,+v - }o Y U,&* v,=0, Ctg;)l
-
= —1
U, 4V, 13 Vys h— 1>
U, AVq & J2- U}r l’lf\/“:\Lf )
2 [ —
u>—+'\/|45 13 V'B'; \1/\)2_"1
l/(:r\r'\/i = 12 \/9_ _ \2/‘-‘\4,: "ll
Mg_»\/vxe—"l AT R
{40 tpt>
Thfe R _— #
§ iy ‘EIVI| (N i | = \),_M_-,_L_L.a,




>
r

Subject Code :

b Sﬁbjéct Title :

o : Mark
%u;sltber Solution Allocatid
e ladmw! prafleco —L"_ﬁ | e,
)
% ‘c")fa(/wm Jo badante A X otd(”"ﬂ
’\) — 1M
o8 Foonmalinn B Irons gypedim !
P{ D er:a-:i ;;-:1""-1 a 'MC’K—
' [
. p 3 “’(’f/“”l‘v
H 242 a2 LA rlrl(,’l__ <o
R o42 542 (7_”7‘1_ 3 4o | 02 M
¢ | R+ 2| ‘7”%1 4]] 22 | Obi
D by | b4y | EAS 125 SO
Q)W ,,/ 2y '0! 10 |
)J‘J C,a/tﬂ'/"‘o’s A 2TO DM"‘M‘J = 1§
ALl IS wE Wv‘f %3”;’1] 4o
L)W lzrvh Lwh:dca J.x.&_wtv"a .
! 71 9 3 | Y \ ‘f'l '\ it ]
— .’ A i
A ﬁs)‘l i ;,(9 § ("!)I 13| o ,_' ¢ ";"r"‘.r'f"'“} '
—=F )| . | T
R T Vo 10 x () 10 ‘.' o
'. I - 1 -\
o Iu 8o |13 © Rofo
' TR ool s 0/_ 9
q | n [y e as/\§/
j> ! 49—0] . ’_\\ ):D
N uwend 25 23S tog 20 1S | 2o ™
. i 7] f I "1:1'1_‘] I'u'l. fil iy [ E-:’- F .r"ll :.l 6 M//.Vvéﬁ
Ll—"k( "’(-f: “——\’

(‘Wﬁy— Q)




»

. Subject Title: © K, Subject Code: |77 MCT &)
i . Marks
(Ig‘lltxiitliz:‘l Selution Allocated
7 )hf{’tﬂvu-
L T N nehiome — Uemm)
A |
:1.-_ e 3 = | A - _h] "y OE‘
& -
@(ﬁo) UIA}}LW(PW‘H/V
t X ok*"""“( é'/(i Y"““"\"}va (Jé"’k“/
| L c - b — 24+ 1+7 = o waeats
2wk — e TR
oL b = 235 - % et el
=
kol palh = 185 g 1T Lo-eth
D e ?t Sk { r7. ?%t?LK
) A AR Ly ko O
Vomarnas = S puat=’ 0 LK
T bt
et e Lyt = g A

(&) od peed dwidlin 2=

(D(/\,LM” iﬂzf«ﬁ
QVMA"L}—

) hdeart talkier = PT-1E N
a‘&‘z;— -'?3"‘)7’ '-'L/J;’\‘g‘j OG)
I
O(Ts 213 plz clzy)) UM
' = 0.5 ~0-“0§
0 - @Ae = Tl
((ﬂ pshen  poe o = 19 Lok,
<Pﬁj 4)

I—




C Qubjed Fifle - 0K

Qub Colo -k 7MER )

Q‘u{ho\
A, So Wl F:m/f%ad
2 0
|9 —17 6.6
=
bbby b Pz g067) = 0S4 PO
= b-$ A4 0Ll L
. o.uge —T U4 .
o “'E'\'(’(
I I TR
B el T - |
; ™ ——— Dhm
( — 46w
E')éf(&r’”]alf"ﬂ ~ 02 M
¢ (] Colkim '~ Apvad Tate X = Fgs 8 antors frk
| wanﬁ A = }o/gg ot MHV‘O/@
@ — 01t
| o
‘ L e A |.g,q_1,19
U X g d =02
2 La - NooLas L8 —am
Loli=2) 2 (2-)8) >

LA A 2~
> M
. « ~=F
Ny = A ) N
W e A 3 “4-~hX
= M~§wd%




i Sub), = 0 peraliog Reseanch gutajurcoclz;f 17ME ¢

&w,sfim Marks
Numb er SO,W}TOV\ Mipealed

Q(q) EMP(W}MAKM CPM/& (A,WH,'A — 021N
Al pant — 92M  2%x3  1-06M

?MOOW\L — 01 ™
(L) Smf’ P’a,«?‘y;ﬁ(s ynw‘}v;wml & Ao & ot
Aonrimatad wal%tf,wfvﬁ/*] okelab | 4 S fast
Q>|M;|,r-n B'e py‘\w"'\g N3 ¢ Clarmng T 4% i Ao v olef
Y ekl W9 4 B e T i R
» i)i]%ﬁ%w.wm?}p

=

S U 1Y 200 SO |
L T e
i h‘|.i" ':_I'_ Mmooy %wwg‘a
1 a Sl == v =, :
h MI, -\{AJ&,WW)‘VCC")%
\ oo YR Ehacids
f vl 2 0.0 0 ! Lagalcsd
po 319 |-= oo g o Ao l’?
' (114 W |- Huerese e 2 § 5 pest
H7s(4 3 A
) D ol /wwL‘,—_ % ﬂ_[‘ <5 T & F
ogun |11 2
3]. 7 ,fg
N~ B Tt b B
L‘BMML nelled ., T, C:“f = /l

V//w-qf ane Vo B1)q
% 0 phwned &r)ud/«‘h 31*#}'.»?,6/7,//7)3/0;]

e RE- 100, M1y, Y9 03)
OB Yot b appagfim s Lyl = 6

P.a.0




to (v) ©ludion

B oA
3 w? | | &
20 o L FLV,V\S"\
€ 12 Job E —
&f W or N - l B
Jj g /
%- 12 b+ D _.-g:lﬂp
SN T A T
A ] 1% A y’;,, | aff%‘a
'\ £ : = , ’ 'ZN”PH "‘mgM/W(‘”
é L
~ u b = = Mt
&r A
L A ! g
Y 5 8 4 s m 1z wl I'LJ 'y 28 %
| ] | Tab
A o | - —> Jab |
L—ﬂ——f%—ﬁd——"“ #He J{J@,
fapud slapied Pt do touglle Tob | Lee hrintd) ]
= ?va?\ erjgg\d_ : JK |
Proowsef = M43 tsapal =T 7
Hi
T
' + 8= b0 -
G i b1, F Hm#ﬁfg,é“f% 5
T6lah  drv~te LW =
-

/[Dl—év‘ W J—u MW'P/L“L ch :IL ,. r*}
. Protering e 1) ATOA s Thte et - po M

“APPROVED ” @WW? = L+4 3 + 4 + = 2o 6 \
Regism(m:uaﬂon) 5l dme = S41=5k L =wb b h-u 35
fisvesvaghya Yednoleglcat Unversity - s lothe = /&
PRAGATI-S0018 | L ek b
M,@ j' T‘
T ot m eactmalc — O3




