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BACHELOR’S DEGREE PROGRAMME

<
S Term-End Examination
S December, 2010
(APPLICATION ORIENTED COURSE)
AOR-1 : OPERATIONS RESEARCH
Time : 2 hours Maximum Marks : 50

Note : Question No. 1 is compulsory. Do any four questions
from the remaining 6 questions. Use of calculators is
not allowed.

1.  Which of the following statements are true and 10
which are false ? Give reasons for your answer.

(@) The optimal solution for the following LPP
is Z*=30 : NP max Z=x;—Xy+3x3

Subject to x; +x, +x3<10
Xq, Xy X320.

(b) The optimal solution of an ILPP can be
obtained by rounding off the optimal
solution of its LP relaxation.

(c) If the availabilities and requirements of a
balanced transportation problem are
integers, the optimal solution to the problem
will have integer values.
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(d)

The following 4/3/F/F_ . problem can be
reduced to a two machine problem.

Processing time on
Job M, M, | M
1 8 6 10
2 5 2 13
3 4 11 11
4 6 7 10
For the mixed generator

Ih4+1= (51, +7) (mod 8), if ry=4, then 1y is
Zero.

A firm makes two products A and B and
has a total production capacity of 9 tonnes
per day, with A and B utilising the same
production facilities. The firm has a
permanent contract to supply at least 2

tonnes of A per day to another company.

(b)

Each tonne of A requires 20 machine hours
of production time and each tonne of B
requires 50 machine hours of production
time. The daily maximum possible number
of machine hours is 360. All the firm’s
output can be sold and the profit made is
Rs. 80 per tonne of A and Rs. 120 per tonne
of B. Formulate the problem of maximising
the grofit as an LPP and solve it graphically.
Find the sequence of jobs that minimizes the
total elapsed time required to complete the
following tasks on two machines.

Task

A B C D E F G

I
II

2 5 4 9 8 5 4
6 8 7 4 9 8 11
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Also find the optimal elapsed time.
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A company has three factories F;, F, and F,
which supply goods to four warehouses Wy,

Wy, W% and W,. The daily factory capacities

of F;, F, and F; are, respectively, six units,
one unit and ten units. The demand of the
warehouses W, Wy, W3 and W, are,
respectively, seven, five, three and two units.
Unit transportation cost are as follows :

W, W, W; W,
Fl2[3|1n]7
E|1]|0]e6]1
F, | 5| 8 15| 9

Find an initial basic feasible solution by the

Vogels Approximation method.

Three custom officers check the luggage of

the passengers of an airport. The passengers

are found to arrive at an average rate of 30

per 8 hours a day. The amount of time a

custom officer spends with the passenger is

found to have an exponential distribution

with mean service time 32 minutes.

(i)  Find the probability that all the custom
officers are idle.

(i) Find the expected number of
passengers in the queues.

(iiiy Find the expected waiting time of
passenger in the system.

A television repairman finds that the time
spent on his jobs has an exponential
distribution with a mean of 30 minutes. If
he repairs sets in the order in which they
come in, and if arrival of sets follows a
Poission distribution approximately with an
average rate of 10 per 8 hours day, what is
the repairman’s expected idle time each
day ? How many jobs are ahead of the
average set just brought in ?
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(b)  Find the critical path for the project whose
network diagram is given below.

5. (a) Use she simplex method to solve the
following L.P.P.
Max z=4x; +3x,
subject to
2%, +x,=<1000
X1+ x,=<800
x1=400
X,=700
X1, X920,

(b) A department has five employees with five
jobs to be performed. The time (in hours)
each men will take to perform each job is
given in the table below :

Employees
I I m v Vv
10 5 13 15 16
3 9 18 13 6
2 2
7 11 9 7 12
7 9 10 4 12
How should the jobs be assigned, one job per

employee, so as to minimise the total man-
hours ?

Jobs

Mg 0w >
S
N
N
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6. (a) Find the shortest path from 1 to 10 in the 5
following network :

(b) A contractor has to supply 10,000 bearings 5

per day to an automobile manufacturer. He
finds that when he starts production run,
he can produce 25,000 bearings per day.
The cost of holding a bearing in stock for
one year is Rs. 2 and the set up cost of a
production run is Rs. 180. Find the EOQ.
How frequently should the production run
he made ?

7. (a) Use dual simplex method to solve the 5
following LPP.
Min z = x;+2x,+3x,
Subject to
X — Xyt X324
Xy +xy+2x,<8
Xy = X322
X1, X9,%320.

(b) Based on the previous data, the probabilities 5
of a batsmen making various scores in one
day internationals are given below :

Runs 10 20 30 50 60 70 100
Probability| 0.01 0.20 0.15 0.30 0.12 0.2 0.02
Simulate the runs scored by the batsman in

the next five one day internationals using
the following 25, 39, 65, 76, 12.
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(a) frefaf@a LPP &1 s8q@ & Z*=30 ® |
HfteraHiator HAT | Z=x, —x,+3x,
Seicy X, +xy+x3<10

X1, X, X320

(b) ILPP % $a4 g 39% LP 92 & I=aH &
1 IOl L W foRan S wee €

() Iz Hgfem uRaet wwen $t SuasEn oiR
SETIHATE Uitk Bt &, T 39 THET &% T
T F AE ot quifes S

AOR-1 o 7 P.T.O.



(d)

(b)
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frefafes 4/3/F/F,, F990 R @ WA
TS % SHMI R S geRar 2

o YshH §HY
SIE

M, M, | M;
6 10
2 13
11 11
7 10
fafsa S 1, ;=(r,+7) (mod 8), ¥ foT
I 1y =47, T r, LTI BT

I WiIN -
QN =] O OO

T& FH 9 AR A 3R B ot & iR gt Sered
sgar 9 29 gfa fam ) 39
A 3R BT & I H U & TR Y S
oAl 1 T R s €1 wd % g gud
FOH R IAR AR Ad fa sm I w2
YFd T 1 Tl SH R A F TR A F
e 20 9efiA w2 e w9 ok B & wlw
7 % fau 50 TA S IceT WA S1ifaE R
e arferran durfaa weie ww 360 2 31
Tl F Aft SO A TN M IFA S I A Y
3fd 7 80 %. 3R B Y W 7 120 & o9 Wrw
fren s weham B otfyes @ eifyss @y wrw
F H WA H LPP F 9 H g wifey
3R 5 guen ) e fafa @ ga i
3 el R Frafafea el = s F g
HTE1 1 I8 STTHIY I Hifoe f5wd fom sl
H G FHA H TN I A B T i
Tl 997 +ff I HeT
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Eao] A

I 2 5 4 9 8 5 4
I 6 8 7 4 9 8 | 11

3. (a) UH FH & O FRRAF, F,dME T 4
=R CETE W, W, W SRW 1 T ht S
F R Fy, Fp SCE, 1 3 ot eyt
Y BT T, TH THE SN W TR €
TR Wy, W, Wy IR W, i sheet: 7, 5,
3 3 2 gadal #1 A TR A T TR
?

Wl W2 W3 W4
KRy 2 |3 |11]7
FL|1|0] 6|1
F, | 5| 8 [15] 9.
ane wivee fafy ¥ Rty oyt gema
T I o
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(i) Ul § @A @ Yl e 99
HifT

(iii) TomeR H A A TG Yotem i I
HifTL :

AOR-1 | 9 P.T.O.



4. (a)

(b)

T fafaem =t 7m0 9 e 7eed
TR A STl GH A1 30 et SRR g sifed
TR o d e omEsh o d
It TG HE § ol W F uge i
gfared: aigr ® faad wfafer (8 9 =1 &)
Mg 10 A R A Y2 o T 9 7T FA
ren e & 9 gfafeA fa yenfima e
O M ? OO & fAT 3 ot e 9 uea
e frd Yo woma & e o 92

9 g 1 ead @ fom T R 39
RS 1 shifdes 99 Jid HIfST

5. (a)

(b)
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Trfafaa LPP &1 wawn fafy 9 &1 Sifsm)

Z=4x, +3x, H kit Hifg
i :

2x; +x, < 1000

x;+x, < 800

x; < 400

Xy < 700

Xy, %y 2 0.
& faum o v FHE § ok uim = (Se)
fer oM § 1 T® il &, ToF w3 w3 T
T awa (43 ) o 98 i< arol § femn
TR
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6. (a) FrfafEaeadsH19 IOHE.FIW‘WM

HUEN

I O m v V
Al10 5 13 15 16
s B |3 9 18 13 6
clw 7 2 2 2
D|7 11 9 7 12
E|7 9 10 4 12
3 w0 F yfa SR @ w1 F FgER e
weR fraae e ST @fE $a 7 93 R
e fan 1w |

(b) TF SHER I wfdfed 10,000 forafn &t amafid
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sTomeTRd Fefa B w6 ¥ gg T ® TR
IURA-IHH IRY FH | 98 fafed 25, 000
foafar 9 v 31 foaftn & @ 9@ T
Wi ¥ T # YRA-a1d 2 T 8 3R SareA
Y H TATTI- 180 €. § 1 anfdw oW
AME (EOQ) I FIWT | IdeA Wewdt fererit
IR o s =nfee ?

11

P.T.O.



7. (a) frefafeaLpp=idd wrwfafrdsasife 5

Z = x;+2xy+ 3x; 1 FAAHIHW FHIfST
Safd :
Xy =Xyt x324
Xy +xy+2x3<8
X]—x3=2
X1, Xpx320.

(b) fr=<t siiwd ¥ MUR R o foefly sif;m 5
=1 A SeaiarSi & W o & Wit T @
T

Al 10 | 20 | 30 | 50 [ 60 | 70 | 100

wEHAT  [0.01]0.20]0.15]0.30]0.12] 0.2 | 0.02
I UTY T i 39 § oo g e
M FTet W 1 H A & fou Preafafas
A HEAIS &1 JarT & | Afesw qem

25, 39, 65, 76, 12.
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