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This paper consists of six questions.

Answer any three (03) questibns.

(Ql) Four new machine Ml, Mz, M; and My are to be 1nstalled in a newly built factory Four

| e locations L1, Lo, L3 and L4 are reserved for the installation of machines. The cost of
“installation of machmes would depends on the machine and the selected location as
explained in the table below Use a531gnment theory to find how the machines should be

assigned to the locatlons so that the total cost of 1nstallat1on is a minimum.

C.OST OF INSTALLATION “RS. 000”

A ; Location
Machine , &
i Li L L3 | La
M 9 12 400 14
M2 1w 9 | 10 . 8
™Mz | 16 | 50 | 15 120
M | 10 | 12 | 1 | 7 |

b '¢ (Q2)k The Road Development Department operates four work51tes W1, W2, W3, and w4 whose
: weekly requlrement of bltumen is 200, 500, 100 and 700 containers respectlvely ThlS

; bitumen is supplied by three supphers S1, 82 and s3 whose weekly capacities are 600, 400 and

5 00 contalners respectlvely The cost of transporting one contalner from a given supphers to

a given worksites is explamed in the table below.

COST OF TRANSPORTING ONE CONTAINER “RS. 000”

. WORK SITE .
SUPPLIER '
; W W2 W3 Wi
81 12 7 15 8 -
S 5 11 9 14
S3 10 16 12 17

N



(Q3)

Q4

The Road Development Department w13hes to find the transportatlon plan that would.

minimize transportauon cost.

(i)  Find an initial feasible solution.

(i)  Solve the transportation problem.

A project consists of seven activities A, B, C, D, E, F and G whose precedence, duration in
days, cost slopeand maximum possible days that could be crashed is explained in the table
below. (Cost slope is given as “Rs. 000" per day)

MAXIMUM

ACTIVITY | PRECEDANCE DU};Q;:ON Cgs;,lil‘f;ﬁ; POSSIBLE DAYS
. CRASHED
A - 8 4 2
B - 5 1 4
C A 6 3 3
D A 4 1 3
E B,C 5 7 2
F D,E 4 6 3
G F 2 8 1

@ - Construct the network dlagrarnme for the above.

(i), . Calculate floats for each act1v1ty and name the critical path
(i1i) Calculate EST, EFT, LFT and LST of act1v1ty “D” '
(iv)  Suppose the management wants to reduce prOJect duration by 5 days. What are the 4

act1v1t1es that you would crash and what is the total cost involved.

Ata laboratory blood samples are recelved ina F701sson fashion at the rate of 8 per hour ‘

~There is only one technologist who on the average takes 6 mmutes to test one blood sample.

The laboratory works 10 hours a day

1) -How many hours does the techn'ologist idle per day?
(ii)  What is the probability that there arefthreeblood samples at the laboratory?

| (iii) On the average how many blood samples are there in the laboratory?

(iv) How long will a blood sample have to be kept at the laboratory?
(v)  On the average how many blood samples are there waiting to be tested in the

v
v

laboratory?

‘(vi‘) How long must a blood sample be kept unt1l it is taken for testing?

(vii) Blood samples, as they are received are put in a freezer that has a capacity to hold 8
blood samples. If the freezer is full the sample is kept out side. What is a probability

that a blood sample just received is kept outside the freezer?
N



Formulae

A = Rate of»arrival of units
p = Rateofservice completion
e = 2A/u .
H = Number of working houfs per day _
Pw) = ‘Pr'obabilibty of “n” units in the queuing system
Ls . = Average number of units in queuing system
Lq o Average number of units in queué
FWs " = Average time spent by ﬁnits in queuing system
Wq = Average time spent by units in queue
P(n) = 6Pn-1)——— (1)
P(n) = 67P(0)—— (2)
P = 0 (10— ()
: y(’Probabilityy that queuing system empty) = 1-0)—(4)
(Probability that the server is idle) = (1-0—(5)
(Number of hours server idle per day) = H(1-6)— 5
L = 0/1-6)——— )
g = 0Y(1-0)——(®)
L = AW ———(9)
L= AW, ——————(10)
R



