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- _ - Module—1 B | | M| L | C |
Q.1 a. Define Operation Research. Explain the phases of Operation Rescarch. 101 L1 | CO1 |
b. | A firm manufactures two types of products A and B and sells them at aj_[ 10 ‘ L3 CO1
profit of Rs.2 on type A and Rs.3 on type B. Each product is PrOCesses on !
the machines G and H. Type A requires one minute of processing tune on |
Crand two minutes on H, Lype B requires one minute on G and one minutc
| on H. the machine G is available for not more than 6 hours 40 minutes |
Cwhile machic H s available for 10 hours during any working day. |
Formulate the given problem as lincar programming problem,
B OR | | B
Q.2 | a. | Solve the LPP by the simplex method. 10 L3 | Co1
Maximize. 3x, + 2x,
- Subject to, X, =4
ro—x, 22
XX, =0
b. | Solve the LPP Graphically, 11013 cor
Maximize, z = 3x, +3x,
Subject to, x + 2x, < 2000
X +x, = 1500
x, =600 and x,x, =0
I : i
. _ . Module - 2 - _
Q.3 a. | Obtain the mathematical formulation of transportation problem, 7 12| Ccon
b. | Obtain the initial basic feasible solution by, | 13| L3 | Co2
(1) Vogel's approximation method. '

(1) North-West comner rule method.,

Warchouse — | W [ Wo | Wy [ W, TW. | Availahle |
 Factories . _
11716 475 [0 40
208 |5 67 & 30
| 306 819615 20
4151717186 i
Required | 30 [ 30 ] 15 | 20 s '

Differentiate between Assignment problem and Transportation problent,
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controlling a part of these activities to 7 m number, The following data 13
| available for these aclIvities.

Activty | Precedence | Time {dﬁ}'s}q
B L Tt |
~ A L - a6 18

B A 6 10141

C A g [15]22
D B 9 9 |9

F o 1014 18]
- F A 5 15 |3
G D.EF &8 (1012

(1) Dyraw a PERT network for the activities

{11} Identify the critical path and its duration.
(i) Ifthe organization puts 47 days as dead line to complete, what 15
the probability 0! completion m 47 days.

OR '
| Q.4 Ta A Empmﬁr has one bn_uﬂu:nm_ul in cach ol the citics AL B, C. D and E and [ 10 | 131 CO2 .li
| one defieit truck i each of the cities 1.2, 3. 4.5 and 6. The distance |
between the cities in Kilometers is shown in the matrix helow. Find the
| assignment of trucks from cities in surplus to citics n delicit so that the
total distance covered by vehic e is mintmum. 5
C (2 [3 |4 [5 |6
| Ta12l10]15]22 18 8 |
| IB 0] 1825|1516 [ 12
C 11103 g |5 | Y
| (D6 114]10]13 13 12
(L8 (127 113110
h. | Four new machines WMy, Ma, My and M are to e installed in a machine | 10 1.3 | CO2
shop. There an five vacal places A, B, C. D and I available. Because of
Hmited space, Machine M: cannot be placed at C and Ms cannot be placed
at A, Cij. the assignment cost of machine i to place j in rupees is shown
| below. -
AlBlc [D|LE!
| My 461005 6
| Ms |7 14 1- [5 14
| M - (619 |62
| Mz |9 13 {7 203
I R i
Module — 3 _
(.5 | a, | Explain the hasic sleps volved in PERT/CPM. Explan the Fulkerson's 10!l L1 | CcO3
I rule for numberning the evenls. |
| b. | An organization has large number of activities but it is intercsted in| 10 [ L3 1 €CO3
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OR

"a. | Consider the network shown in Fig,

Q6 (4}, The three

time cstimates are "10! L3 s

o7

given along the arrows. Determine the critical path. What is the probability |
| that the projeet will be completed 1n 20 davs? |

Fig. Q6 (a)
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| |
- b. | For the network shown below, Iind the Uriticalﬁ;:almi_ﬁd vitlidate, 110 | L3 | CO4 |
.'r.—“.: B ﬁ — 1—:: ﬁll. _f]._...'"'-‘ ."ﬁ‘ |
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Fig. Q6 (b
- | | N
_ Module — 4 _ _ B
Q.7 | a. | Use the dominance rule and solve the tollowing game whose payoff matrix | 10 ' 1,2 [ CO4
for Player A s, |
B | |
BB, B
A -4 6 3
A
A -3 -3 4
A0 2 =3 4
b. | Solve the game by graphical method, 10| L3 | Ccog
| B3
| By B: L B B«
| A A S5 [0 [T 8]
| A2 (8 [4]-1 6 |5
| .| |
| OR - )
Q.8 | a. [ Define the term queuc. State and explain the characteristics of queuing II}| I.1 | Co4
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| | b. | Patrons arrive al 9 reception counter at an average inter arrival time of 2 | 10 L3 | CO4 |
| [ minuotes. The receptionist on duly lates an average of one minute per | | !
| | person. (Arrivals are as per evponential andd services are as pet Paolsson | II | |
| | .| {h::tn.'t:mmnh_ | N | .I | |
_ (1] What is the prohabitity that 9 person will straight away meet the i '_ |

| - receptionist” | | | .
| || (i Fovwhat portion of the time the receplionist is busy”? B . i |
| | .I (i) What 18 the average length of queuc” | l. -I |
| | (iv)  What 18 the average aumiber of patrons in the system? | ' |
_ () What 1s the average waiting thmne of a person? | | | ,

| | (vi)  Whats the average time a palron spends 10 the system’ | | | |
= __________4;_¢_J

Maodule =3
ng Lime (m minutes) of 5 jobs cach of which st | 10 [ L3 | CO5 |

Q.9 | a.  Consider the processi
undergo through 2 machines My and Mz in the arder My Mz

| | | TR SR E S I |
| | Machine M [3 [1 El 4_.; J_l% B |
| | N | Lo hifL%_LETL;_L__li_. _ _ i | |
o Obtain ihe sequence for ine jobs that mumMINIZes the tolal elapsed time and |
| - 4lso find the idle time of hotl the machines. | |
- | |
I_ | b. | Th ore are five jobs. cach ol which oust go through the Two machines A and | 0 L3 | CO5 .
| B inthe order AR processing tine are civen below ' '. |
. @E;ngﬂE?J ol
| . 'i_h-hj:hi’leﬁ,ﬁ L|9'|3|H}_| | | |
o | Machine B [2 67814 | I
| L Determine a sequence for the five jobs that will minimize the total clapsed | | I
' THme. .

o me. RN T B B
. I S OR R S —
FQ.m—f a. | Six jobs AL B, C. D, F and F have arvived at one time Lo e prc:n:e.:s.s_::;:d on ! 10| L3 OS5 |
| I single machine. Determine | | '.
| | (1] Optimal sequence as pel SPT ruie, | | |

| (i) Completion time of the jobs. | | |
| (i} Mean flow time. | | | |
| L (v} Average i procuss Hventory. |
| . [Job mﬁfﬁﬂmﬂ |
| | | @}ccﬂsitlgiimﬁ 'l |6 |8 ENEN ﬂ | | |
N B - I N |
| D, l_U e graphical method. derermine the optimal sequence needed to process | 10 L4 | EZD:ﬂ
| | se grap - . : |
jobs 1 and 2 on five machines A, B. C.1) and F. Far each machme [ind the -
| _ _ ] |
| || job which chould be done first, Also calculate the wtal fme needed 10 |
: |
complete both the jobs. |
| | __1__|___J____ S — S |
|r___ﬂm_|l_|L 3 5 ) | |
T e € A P =15 1| | |
I_ I E— — — e — —_ — _I. B P J_ S _|
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