Total No. of Questions : 8] SEAT No. :

P-653 [Total No. of Pages : 5
[6004§>614
B.E. (Mechanical Engineering)
ORERATION RESEARCH
(2019 Pattern) (Semester - VII) (402045D) (Elective - 1V)

Time: 2%2Hours| /) [Max. Masks :
I nstructionsto thie candidates : O

1) Ansiver Q1 ord®2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

2) Answgrsimene answer books. ( )
3) Figuresp-the right indicate full marks. N
4) Assumé’Suitable data, if necessary. ,&%

Q1) a) Use Simplex method to solve the followi
Maximize Z = 2X + X,
Subject to Constraints %
4X, + 3X, < 12;

4X, + X, <8, : QQ
O
R

[10]

4X1 -X, < 8;
X, X, > 0;
b) Write the generali ntax, Of LPP and discuss the following terms
related to LPP. @ [7]

i) Obje 'tion
i1) Cosurface
iii) FS ble"and anfeasible points

imum selution

Q o8

02) QUS Graphical method to solve the following &PP. [10]
Minimize Z = 10 X, +4X, ;

% Subject to Constraints
33X+ 2X, > 60
7X + 2X, > 84
3X, + 6X,>72
X,X,>20
b) Explain with the help of example generalized syntax and various terms
involved in the LPP. [7]
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03) a) Discuss the following related to th@ansportatlon model : [8]

1)  Feasible solution Q’
N
ii) Optimum Solution é@'
iii) Non-degenerate Basm%%asible Solution
iv) Degenerat rﬁflc Fgmble Solution

b) Find out the lﬁ%l fgj&srble solution by Vogel’s Approximation Method

(VAM). 10]
Cg& (O\Q/ Stores Availability
O I 1 I v O
L © %
V&Gra
13
19
15
04) a) 14ip agnew flight schedule that involves

%{table to some pilots, owing to domestlc(b

vV

O, q'>/ Flight Number P

) ©
0 nej@ 1l | v Y{}r
)8 2 X 4
. O\ v'?b
B 10 9 2 | B V4
a>
Q Pilot C 5 4 9 4%\, ¥ x
V
%) D3 |6 | o &) 7
V N,
E 5 6 (\C‘?\4 5
What should be the allocation of the && (@rder to meet maximum
preference? r@o [12]
b) Differentiate between assignment and&é}(nsportation problem. [6]
v
W
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05) a) A bank has decided to modernize i};%bffice .The major elements of the
project are as follows. ’ [12]
Activity | Description é,\v Predecessor | Duration (Days)

(oé‘ Activity
A Desi%@;ew &ﬁ‘ézlises —- 14
B ‘fen@fs from A 4
a
C < e contractor B 2 &
%@’ ge details with C @
Q |cse ected contractor nﬂcgb C)
E Coq*/ Decide which equipment A % ¢ 2
‘\7 is to be used é~
%. 1
q/b‘F Arrange storage of N Q 3
q . ./
O equipment . K 4
G E 2
H E 4
I H, L 3 0
W
J K 12 é@
K : D,F, G 4 ©
>
) for stgrage or disposal Y 0/3\
Clean‘i'ng after the J : \?‘ 2
- $o)
> contractor finished Q(\/
%f Return old equipment WV 2

for storage

i)  Draw an arrow diagram for thisga,;djeg\tjgb
i1)  Find out the critical path éo
iii) For each non-critical activity find %‘}{he total, free and independent
float or Slacks. q?‘
@0
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b)

Explain in brief Following (Any

P

[6]

i)  Gradual failure ,
ii) Sudden failure ;5/0
ii1)) Progressive failure &
iv) Retrogressive failure}\cfo
v) Random f@)% [ ’
7 W or
06) a) A truck o finds’from his past records that the maintenance cost
per year, tru\c@whose purchase price is Rs. 8,000 are as fol}@
Year (,‘,Q ‘—go\l 2 3 4 5 6 7 8
Maifirefiancéc) 1000 | 1300 | 1700 [2000| 2900 | 3800, 4 (@@
CosRsXD n(gjé)
Resal .'(I:e 4000(2000|1200| 600 | 500 |. 400 | 400
(Rs){ 7 , :
D@efvmine at which time it is profitable to replCé the truck. [10]
b) O?i’fferentiate between CPM and PE‘IST ﬁi o discuss various floats
Vdnvolved in the in CPM analysis-gi: [8]

Q7) a)
from each zone depends upon the
numbers of salesman i that zone. The expected return for

different numbers of gates

allocation policy. @Wse
Number 6

ollowing table. Determine the optimury{f)b

[12]

n'\(“?’Marketing Zones é@'\
sales @g’i’fme I Zone 2 Zone 3
V30 35 N, 4R
W 45 45 D7 54
2 60 52 07 V60
3 70 64 ~Y |V 70
% 4 79 7‘@ Y
5 90 ,80 O o5
6 98 s 102
7 105 987" 110
8 100 100 110
9 90 00 110
b) Write short note on Monto Carlo S&{?}leation. [5]
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08) a)

b)

O

OR "’(Db
A salesman located in a city A de&‘ded to travel to city B. He knew the
distances of alternative routes from city A to city B. He then drew a
highway network map as shown in following figure. The city of origin
A, is city 1. The destinafé@ﬂ city B is city 10. Other cities through
which the sales wi%\lhmve to pass through are numbered 2 to 9.
The arrow rﬁ%% tes between cities and distances in kilometres
ch

are located éc'hrte. The salesman problem is to find the shortest

route that rs e selected cities from A to B. The time for each
activity A en\‘ibr the table. (Solve by using Dynamic programaing).

Activity
1-2
1-3
1-4
2-5

ne

o

A

6
3-7
Explain in brief various steps involved i simulation. [5]
V
W
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