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CE-604 (D) (GS)
B.Tech., VI Semester
Examination, May 2022
Grading System (GS)
Operation Research

Time : Three Hours
Maximum Marks : 70
Note: i) Attempt any five questions.

fer=di ufa wiesti 9 gt o)
ii) All questions carry equal marks.
wff vl & T o

1ii)In case of any doubt or dispute the English version
question should be treated as final.

farett +ft ueR & WS areran fRare H Ry F sl ar
& U9 A i O SR

1. a) Explain the characteristics of operation research and
state the limitations of O.R. models.

TR YA $ RAdwma & ar F gaEy sk OR.
Aige &t Hmst Bl 4 gagyl

b) Use simplex method to solve the following Linear
programming problem: '

Maximize Z=3x + Ty,
subject to constraints

e, + 55, <=20

X+, <=4

x>=0,x>=0
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FrfRrfReat Yfaen MRl G ) et e b fog Rt
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yftrEa Z=3x +Txy
=1 et & anfla

2%, + 5x, < =20

Xt <=4

x1>=ﬂ,11>=ﬂ

What is degeneracy in Transportation Problem? Discuss

its consequence and how it is overcome?

gRagT aen g degeneracy §41 %? Eﬂfﬁ af¥ong W g9t

o 3l 2 &9 < forar W e 27

A project being planned involved the following

activities:

Activity | Predecessor | Duration
A - 14

A 21

A 50

B 14

C.,D 30

I F E 10

i) Construct the network diagram and find out critical
path and project completion time.

miglolw

ii) Determine expected project completion time.

iii) Determine free slack and total slack
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Activity | Predecessor | Duration
A - 14
B A 21
C A 50
D - B 14
E ' C,D 30
F E 10
) ead ARG F1 A O Ayt 9o iR uRarerr & quf
&1 1 F9Y 1

if) gRaEeET Ul 8 o anifd wwa Fuffa w
i) o WD 3R Fet whw Fuifa o

3. SBC, a company that buys alarm clocks from a manufacturer

and distributes to retailers. SBC would like to reduce its
inventory cost by determining the optimal number of alarm
clocks to obtain per order. The annual demand is 1,000 units,
the ordering cost is $10 per order and the carrying cost is
$0.50 per unit per year. Each alarm clock has a purchase
cost of $5. How many clocks should SBC order each time?

.4 4, v et St o Patar & srer afdal o wdedt @
ailR g sl @ faRe @t 21 w63, 33 ama o
T T & I29 U AR R wa 5l H geaw d@mn
Rruifa @y $t oot WEd! 21 aiffe | 1,000 HET §, 3R
B I AT $10 URY SR B, 3k 777 A it e $0.50
i gfie vy af 31 s sremt udt A =i ama $5 2
vy, . @ & IR frae afdal aifdk s e ?

4. a) Briefly explain queuing systems and its characteristics.

UfaE Aol 3R st fadrarali & ar § way & sasy
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b) A postal clerk can service a customer in 3 minutes. The
service time is being exponentially distributed. The
inter arrival time of customers is also exponentially
distributed with an average of 12 minutes during early
morning slack period and an average of 5 minutes
during the afternoon peak period. Assess the average
queue length and the expected waiting time in the
queue during the two periods.

W T T W e it 3 Mee o dar & e g1 Har
W exponentially feve fasar < v@r &1 ! & 31
w9 ft exponentially fTRa &; W€ 6w @t &
Rrt atae 12 fiFe 3k QU & gy &t s & $
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5. a) A Police Station employs 30 police officers. Each officer
works for 5 days per week, The crime rate fluctuates with
the day of week, so the number of the police officers
required each day depends on which day of the week it is:
Meonday, 18; Tuesday, 24; Wednesday, 25; Thursday, 16;
Friday, 21; Saturday, 28; Sunday, 18. The Police Station
wants to schedule police officers to minimize the number
whose days off are not consecutive. Formulate an LP that
will accomplish this goal.
T e weu ¥ 30 gferw aiftiart wrRka 1 wde
aftrerlt wfey weg 5 Rt & forg r e B1 g @ R
o WY AT &% H SAR-T 8l 8, FAlem w2
e gfer siftreial Ht wem wuE & Ry w R
oxell 8 ¢ AR, 18; HTelR, 24; TR, 25; THAR, 16;
IR, 21 ; AFER, 28; FER, 181 gferd Rom o gfer
sHftrpifRat ot eet BT AR § e i e d
&1 U LP daR @ Sl 36 e B g1 )
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b) Explain the following terms:

b)

1) Pay off matrix i1) FairGame
1i) Ruleofdominance  iv) Saddle Point
Freferiee el a1 s

i) U-3iE dRew i) 9RR I
iif) Dominance &1 AW jv) dsa ufse
Solve the given problem using Big-M method:

Minimize L= 12x; + 20xy;
subject to constraints:

?x] + IZXE}= 120 -
I],Xz:’:G

Fre=iferad ew dafin e ) gor a3 e - M
fafty 1 Iwm )
TERTH &N Z=12x; + 20xy;
71 it & anfie
6x; + 8x, > =100
Tx; + 12x, > = 120
X, x>=0
Define:
i) Basic Feasible Solution
ii) Optimal Solution
i11) Un-bound solution
afRefi @)
1) Hel agd FAUE
i) SETH §HUH
iii) 3-aTSE FHUM
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7. A project consists of activities as given in the table:
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Activitics | Predecessor | Estimated Time in weeks
t, tp t
A - 1 7 1
B A 1 7 4
Ic : > | 8 2
D B,C 1 1 1
E C 2 14 5
F A,C 2 8 5
G D 3 15 6

1) Draw the Project network.

i) Identify the critical path and determine the expected
completion time for project.

iii) What is the probability that project would be completed
in 17 weeks.

=t et v oRaer 1F aud nfafaftar § =l @

Activities| Predecessor | Estimated Time in weeks
I t t, t

A R 1 7 . 1

B A 1 7 4

C - 2 8 2

D B,C 1 1 1
E C 2 14 5

F A,C 2 8 5

G D 3 15 6
i) WeiTe Yead g1 Rl
ii) swifcies 9 Pl ygar Y SR afkaiern & R snifag

1 fAuRRor &) '

iii) @ T @ o aRaer 17w o ot @ o
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8. Explain in brief the following terms related to ‘Service
discipline’ with examples.
i) FIFO
ii) LIFO
iii) Priority Service
1v) Random Service : -
STV & el " S’ @ st AR 9w @)
WY 3 TRy
i) FIFOQ
ii) LIFO
iii) STt e
iv) AR dar

e ok dkook ook
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