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BACHELOR'’S DEGREE PROGRAMME (BDP)
Term-End Examination

. . December, 2016
Ol ¢ ¢ :
(APPLICATION ORIENTED COURSE)
AOR-01 : OPERATIONS RESEARCH

F]

Time : 2 hours Maximum Marks : 50
(Weightage : 70%)

Note : Question no. 1 is compulsory. Answer any four
questions out of questions no. 2 to 7. Calculators
are not allowed.

1. Which of the following statements are True and
which are False ? Give a short proof or a ~
counter-example in support of your answer.  5x2=10

(a) In an integer LPP, a bound obtained by the
branch and bound procedure is associated
with a feasible point of the integer problem.

(b) The total number of possible sequences for
processing 5 jobs on 3 machines is 53.

(0 In a two-dimensional LP solution, the
objective function can assume the same
values at two or more distinct extreme
points. |
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(d x; =1, x5 =3, x3 =1 is a basic feasible

solution for

the

X1+X2+X3=4, 2X1+X2+X3=5. )

system of equations

(e) For a queuing model M/M/2, the expected
number of customers are determined by A/u
where A and p denote the arrival and service

rates, respectively.

2. (a) A project consists of eight activities with the
following relevant information :

Activity AIBICIDIE|F| G| H
Immediate

Predecessor || |A|B|C|>EFG
Optimistic time 3196|880 51 8
Most likelytime (3|6 (4|6 |6/ 0] 4 | 5
Pessimistictime (3| 3 (2|4 |4/ 0] 3 | 2

Draw the PERT network. Compute the slack
for each activity and determine the critical

path.

(b) Obtain the dual of the following LPP :
Minimize z=2x; + 3x,

subject to

X1 +X9=6
2X1+X227
X1+4X228

X1, X9 > 0.

Your dual must contain one unrestricted

. variable.
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3. (a) Use the dual simplex method to solve the
following LPP :
Miriimize z = 2X; + Xy
subject to
3x; +x223
4%, +3%926
X1 +2%9<3
X1, X320 6
(b) A book-binder has one printing press, one
binding machine and seven books for
processing .on these machines. The time
required for printing and binding operations
for different books are shown below :
Book 1|/2|8[4]5(6]7
g‘:‘ytsi;‘gﬁme 20 | 90 | 80 | 20 |120] 15 | 65
3;‘;3‘3% time| 55 | 6o | 75 | 30 | 90 | 35 | 50
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Find the optimum sequence of processing of
books in order to minimize the total time
required to process all the books. Also, write
the other opfimum sequences, if they exist. 4

3 ’ P.T.O.



4. (a) A firm assembles and sells two different
types of outboard motors, A and B, using
four resources. The Production Process is

- described as follows :
S.No. Resources Capacity per month
1. Motor unit shop 400 type A units or
resource -250 type B units
2. | Type A gear and drive | 175 type A units
shop resource
3. | Type B gear and drive| 225 type B units
shop resource
4. Final assembly 200 type A units or
resource . 350 type B units

(b)
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Type A units bring in a profit of ¥ 90 each
and' type B, units, ¥ 60 each. What should

be the optimum product mix ?

The average rate of arrivals at a service
center is 30 per hour. At present, there is
one cashier who on an average attends to
45 customers per hour. The center proprietor
estimates that each extra minute of system
process time per customer means a loss of
¥ 0-50. An assistant can be provided to the
cashier and in that case the service unit can
deal with 75 customers per hour. The wage
rate of the assistant is ¥ 15 per hour. Is it
worth employing an assistant ? Give
reasons.




5. (a) Find the initial basic feasible solution of the
" following transportation problem using VAM
method :

Destination

D; D, Dj D, Supply

O, 50 60 100 50 | 20000
Origin Oz 80 40 70 50 38000
O3] 90 70 30 50 16000
Demand 10000 18000 22000 24000
(in units) )
" Also, check the optimality of the solution
obtained. » 5

b)) A pafticular item has demand of 3000 units
per year. The cost of procurement is ¥ 100

and the holding cost per unit is ¥ 2-40 per
- year. The replacement is instantaneous and’
no shortages are allowed. Determine : 5
(i) ‘The economic lot size
(i) The number of orders per year
(iii) The time between orders
6. (a) Solve the following integer programming
problem using branch and bound method :
Minimize z = 3x; +2'5Xg
subject to
X +2%9220
3%y + 2x9 250
X1, Xg 2 0 and integers. 5
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(b)

7. (a)

(b)
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Three Customs officers separately check the
luggage of the passengers at an airport. The
passengers arrive at an average rate of five
per hour. The time a Customs officer spends
with a passenger is exponentially
distributed, with mean service time
24 minutes. Find the probability that all the
Customs officers are idle. Also, find the
probability = that there are exactly
2 customers in the queue.

A company manufactures 30 1tems per
day. The sale of these items depends upon
the demand which has the followmg
distribution :

Sale (units) | 27 [ 28 | 29 | 30 | 31 | 82

Probability | 0-10 |0-15/0-20( 0-35 |0-15| 0-05

Using the following random numbers,
estimate the shortage/surplus of items per
day for the next 10 days :

5, 23, 44, 69, 37, 28, 51, 88, 13, 35

Solve the following assignment problem :
Machines

M, My, Mz My M;

Ji| 16 13 17 19 20

Jo| 14 12 13 16 17 _

Jobs Jsgf 14 11 12 17 18
Jye| 5 5 8 8 11

Js | 5 3 8 8 10

5
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TZ: ¥ &I 1 maﬁaﬁ?/mmz#7 ga
13527 W o1 & I PT | Fepeiet BT T FA
- & ogHfT TETE |

1. Frafafag & @ SRQ 99 77 ok FHA .

e § 7 AN IW F 9w H U Hit squf
TR AR | .  5x2=10

(%) w qUifs LPP &, waﬂwﬂwwﬁrﬁr
T ST gy i wwen & gera g %
|1Y J3T BT R |

(@) 3 weiAt W 5 el & WHEW & g wenfad
ALHA B P weT 558 |

(M) s Rfefa P, RE R F A @
ftrp faftm @ fagelt ® awm o= 2 "a
g1
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C (9) wHeRwr R
X1+X2+X3=4
2X1+X2+X3=5

1 TH U T A %y = 1, %9 =3, x3= 1

?

(¥) w ufts figdt M/M/2 & e, ameehl it iy
éwupmﬁafﬂaﬁwﬁ%aﬁxaﬂxp
ST AT R Aan X F el w@

2. (#) & ufEe d fafafea weftm guan amwch

I3 nfafafemt € ¢
Tfafafy - A|B|C|D|E|F| G| H
fiweangdadfi |-|-|-| A [B|C |D,E|F,G
SRIETE qHY 3/9/6/8|8[0] 5
Affamfaaamy (3|6 (4|6 (6|0 4| 5
Fawmard wnx 3|3|2(4|4|0] 3
PERT A2 3MfRga Hifse | @+ nfafafy &
Eé]jﬁlmqmaiﬁﬁqaﬂtmwm
|

(@) F=fafga LPp #i goft s hifve -
z = 2x; + 3x, T AaHiE FfTg

Safh

X1+X9=6
2X1+.X227
X;+4x228

X1, X9 >0

A ¢t d e smufadft =X B SEv

B
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3. (as)ﬁ#ri%iﬁaa LPP I thuww A ¥ &
R : .
z=2x1+x2$lﬂjﬁtﬁmiﬁﬁm
e

3x;+x923

4%, + 3926

X1+2X2S3

«XI,X2_>.O ‘ 6

(@) & Recam ¥ 1w & Giffn Y0, & g

T areft aeie i T WAl w W & foe
o fhae § | Sieetem geshi 6t e
(mgo) 3R e wgm wadt wlearel % forg
Mfd o M e mn g :

g 1234|567

o ama (Rt &) | 20 90| 80 | 20 |120]15] 65

E?ﬁw* 25 (60| 75 | 30 | 90 | 35 | 50

wft fharet & wH § T FA IRE T B

A FA % fw e % WwEH W g
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4. (%) @ B SR GEE W o w1 @ Rle
TR 6l TE F aE Hi Aet A 3R B T R
3R st @ | Fufwn wea w1 aoiv F=fafea

2
o gara &arar 713 1E
1. | TR A A THR &Y 400 eHTEA
A 1 B YR & 250 FHIZAT
2. [AY®HR &1 firr 3ik .
X A TSR I 175 SH3AT
B GHH T |
3. |B YR 1 fir ot .
X B YR Y 225 SH1eAT
¥d GHH T
4, | SR awen AR &) 200 3HEAT A
por:i1oc S B YR #i 350 SehEal

ATHR F IA% THE § T 90 H A9 3R B
THL I TAF SHE 4 T 60H AN BT B |
A 3e91g T g =R 2

(@) U Va1 Fg W IFHA h AEd T 30 TEH
gfd wer 3 | Fdue A 98l vk genet @ S R
NG 45 UTESH 9 =T T 4 Va1 T § |
g #1 Wik TeRford Al & 6 wfy uEw
Yoelt ThH WY % U® AfdRee fiFe @
Haqd T 0-50 f T B | @I W @
g Yo fon 1 gehar § ok 3q il A
a1 gh1E Wfd HeT 75 UTEehl Y At H THM |
g h a7 W T 15 Ufd G R | | TH
g i e adt @ 2 FRo AR |
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5. (%) VAM Ry = wm &b Pekifew e
e 1 YRR A gEa g §1a IR :

D, D, Dy D, Fgfd

0;| 50 60 100 50 20000

ad Og| 80 40 70 50 38000

Oz 90 70 30 50 16000

AT 10000 18000 22000 24000
(3Tt ) ,
T BT T ge B ogeawar fi SiE o
$if | 5
(@) uw TR aeg  ain gfa af 3000 swEAT
wH ) $ MR i dF| T 100 ? IR ufd
TS 6 9RO A gid ad T 2040 ® | Y
T At 2 of wg-whEl i ogmly T R
@ TR fuifa fifve . 5
() sufdew e amn
Gi 9fa ad S 6t gen
(iii) AT & &= H G
6. (%) @ iR yiEu-wem faf ¥ frafafes Qs
ST ST g N ;-
2 = 8%, + 25 xo 1 ARl HIIY
- SEfh |
' X; + 2%9 > 20
3x, + 2% > 50

X1, X320 3R ‘{?Th? 4 5
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(@) & TR | 7 ween afwd it $

(@)
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| i S-S a8 | JEh iy 9
qie Fit 3fwa ¢ ¥ g9d & | & I F amE
i ST FA A Tk Heen AR gro e e
U 1 §ed ITaEhig @ e wieg aar-w
24 fire 2 | oft weew sl & fafssa
@ i wlRmar 3@ e | 9fs § G
2 UTEH &, T Tiirewar of sia IR | 5

T HH fafet 30 Iae sardt ® | 3 I@rEl
i fosht ni w it el @ Rrgeh w1t &1 9
frafafiga 2 -

fosht (3oE) | 27 | 28| 29| 30 | 31| 32
yrfrehdr 0-10 |0-15|0-20( 0-35 |0-15| 0-05
ffafea awfees st =1 W ww,
st 10 At ¥ fow sl B wRife

HHy/AfRHAT 1 IR T
5,23, 44, 69, 37, 28, 51, 88, 13, 35 5
frefefea fraam wven it 5@ fifve 5
wefd

M; My, Mz My My

Ji| 16 13 17 .19 20

Jo| 14 12 13 16 17

S Jz| 14 11 12 17 18
Jyl 5 5 8 8 11

Js| 5 3 8 8 10
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