Paper / Subject Code: 86001 /Qﬁeration;ﬁ‘ééearch -

Time: 2 % Hours 3 ) & " Marks: 75
Note : 1. All questions are compulsory. (¢ Subject to @temal Chmce ) ’ e
2. Figures to the right indicate full marks. ~ e D AT
3. Use non--programmable calculator is allowed .:if“ ~ v 2
4. The normal distribution table is prmfg‘d on the last page for refereuce :

5. Support your answerswith dlagrams/lllustratlons wherevcr necessary:

6. Graph papers will be supplied on\‘equest — 7 =
QI (A) Multiple choice questions (Attel\npt Any\8) W £ (8)
I. A BFS of a LPP is.said t0 be --------------2= =1f at least.one of the basw variables is zero
a) Degenerated  b) Non- degenerated\c) Infeasxble d) FeaSIble
2. For solving an-assignment problem Wthh melhg?fns used?~ o J
a)  Hungarian b) American ..~ ¢) Gern\lan d) ll,__wlan v
3. A feasible solution is called a bagic fea51ble~solut10n 1f the number ‘of non-negative
allocations 1s equal to —=-—----- - . :,‘
a) m-n+l b) m+n-1 ¢) m-n- 1 \\d) mnt+l-

4. Which method-is an iterative procedure for solvmg LPP in a; ﬁmte number of steps -
a) Simplex algorithm -b) Slmplex ‘method c) Slack method d) M-method

5.- An objective function is maximized thn 1t*1s R funcnon

~ a)Profit b) passive c) cost” d) time.

6. In an assignment problem mvolvmg 5 wc\)lkers & 5\10bs, the total number 0 fasswnmems
possible i§ ----<-m--—-,

a) 15 b)10 ¢)5 d) 20 N A L9
7. is known as the time bycwhlch actmty compleuon time carLbe delayed thhout

affecting the start of aucceedmg dctivities, -

a) Total float  b) interfering float _¢) mdeperkclent ﬂoat d) Free float
8. The probability of a normal curve is.

a) 60%  b)70% c)50% -d)55%

9. What is the probability of project completing in S5 days thhe expected project completion

time is 47 days & table value is :(+0.4890)

a) 98.90% b)99% «c¢) 90% d)98%
10. What is the total idle time if jobs are processed on 2 machines and idle time on machine A

is 11 and on machine B is 15.

a) 25 b) 26 c)23 d)24

Q1 (B) True or false (Attempt Any 7) 7

i.Is concerned with using scientific approach i.e. logical reasoning to solve problems for the
management by ensuring optimum utilization of resources
ii.  Any change in the constraint mequulmeb will lm\' a proportional change in the ob|u.lm
function
iii.  Tn graphical method, infeasibility-happens we cannot find feasible region.
iv. Graphical method can be used-when the number of decision variable at two
v.  Anartificial variable is a ficlitious varigble in LPP problems.
vi.  Surplus variables represent an excess-amount of resources utilize
vii. ~ When the number of lines is not equal to size of matrix the solution is optimum.
viii.  There are two types of techniques available to find the initial basic feasible solution.
iX.  The network can have one or more start node and end node.
X, Pessimistic time is the shortest time period expected to complete the activity.

52690 Page1of6



Paper / Subject Code: 86001 /dperntioll Research

Q.2 A) A Company manufactures two products: A and B. To manufacture one unit of A, 1.5 machine
hours and 2.5 labour hours are 1equ|red To manufacture product B, 2.5 machine hours and 1.5
labour hours are required. In a month, 300 machine hours and 240 labour hours arc available.
Profit per unit, for A is Rs. 50 and for B is Rs 40.

Formulate as LPP = (8)
Q.2 B) Solve following LPP by Simmcx meumd - (7
Maximize Z= 50 x, + 203 o~ - )

- N

Subject to Coristraints - )
720k +10x3 2500 - -
50x|+50)(z< 300 o -

~ X1, X7 '> 0
o 5N “OR t N
Q.2 C) Solve l'ollowmg LPP by Graphical method " Oy U
Maxnmwle 2%+ 103 Y &0
~Subject to Constraints ..~ = 4

2x+5x°< 16
6x1<30

ﬂ' XK ,\Xz >0 -

Q.2 D) _A Sales mannger has to assign salesmen to four terntones He has four candxchtes of varying
cxpenence‘nnd capabilities. The man"tger assesses the possnble profit for each salesman in each

territory ‘as given below o A N
o Salesman ~T o ~Territory - .
N ~|T1 ~ T2 T3. T4
S1° 2 S PR 28 37
['S2 ~ (28 % 34 29 40
S3 \ 35 = 24 132 y 33
[ s4 24 - ~|32 ~ 25 - 28 - |
Find the ass:gnmen( of salesmen to lhe termoneskso that total proﬁl is Maximum. (8)
oo Q 3 A) From the I‘oﬂowmg dLl"llB of the pl‘.Ochl O N N
i.  Draw the ne\twork diagram and idenhl‘y crmcaqutl: 3)
i. "Find out Earliest Startand I‘lmsh Time, Ln}est Start 'md Flnlsh ‘Tlme of Each activity
= : (5)
. Activity \ Node - Duration |
(Days )
A% 1:2- 4
B -3 6
C 1-5 13
D 23 15 ¢
E 24 20 e
F 4-0 o 10
G- %6 e
no o se e
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n~ O

Q.3 B) A company is transporting its units from three factories Fi, Fa , Fs with: the productlon
capacities od 11,13 and 19 umtS\(m thousands). It has four warehouSes W, Wz, W3 and
Wa. With demands of 6, 10, 12and 15 units (in thousands ) 3

—

units cost of transportauon is given from each factory to eachwarehousc\

Wl W2 W3 ‘W4 -‘_\'
F1 42 .32 ~50 - 26 'l
I2 34 36 28 46
I3 64 54 - 36 82
Construct a Transportation table and Find Initial feasible solution by Least Cost Method (LCM)
: \ @
Q OR . - )
Q-3 C) From the data given below R - ’ &

i. Draw adiagram = )
ii.  Find Critical p'lth ~ . o ® (2)
iii.  Crash svstem'\tlcallv the activities and determine o ptimal project duration 4y

| Activity Normal ~| Crash Cost M\akimum D |
‘ Duration (Days) " | per day( Rs) possible Crash
‘ N = | Time >
1-2 6 80 “\\\_ 2 -
1-3 |8 . 90 4 -«
1-4 |5 > ~1"30 a 2 .- - .
2-4 - 3 - WY 0 o
2-5 - S 40 - 12 =
3-0 ~12 N _200 " 4 . \
4-6 8 3 50 - 3 o= .
w 5 6 6 |- - 0 <

Cost of u)mplclln" eight activities in normal time is- Rs 6500 indirect cost Rs. 160 p per day.

Q.3 D) Five jobs LILITLIV and V are to be processed on two machine:A and B in order AB

[ Processing Time. (Mm

" ) Jobs Machine A Machine B

J* /Y --90 : 70

. I 40 , 80

] R 40 - 50

B v 30 10

i Vv 25 | 35 -
1) Find the s scqumu (hat minimizes the total el.lpwd time 2y
2) Calculate the total clapsed time 3)
3) Idle time on for each Machine - J)

8 .4 A) There are Slx/{oba (namely 1,2,3.4 5 apd 6 ), cach of which must go through machinesA,
- Band Cin'the order ABC. Processing T mo (in hours) are piven below: )

Jobs [ 2 3 4 s | e
Mauchine A | 8 7 11 10 5
Muchine 13 3 4 2 1 5 2 |
| Muchime C / 10 ( 6 11 4 B
52690 Page 3 of 6
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(i) Find the sequence that minimizes th_é‘tol'a] elaps{ed time required to complete the job (2)

(ii) Calculate the total elapsed time - (3)
(i) Idle time on Machine A, Machilic B and chhinc C. 3)
: ~ -
Q.4 B) you are given the Pay- off\(iP'roﬁt in Rs) matrlx :n respect of Two-Person-Zcro Sum
Game as follows ‘ A ~ \
~T Plajer B = :
Bl B2 B3 | B4
Player Al > | 500 . 260 . 200 210
A > A2ZT [-50T [ -100 -40 240
=~ A3 200 |-400 160 220
= ; A4 1250 300 100 50
(i) I‘md the M'numm Strategy i ; (3)
(ii)Find the Minimax Strategy. 3
(m) Whal is' the value of the Game? ‘ (1
n" e OR
VV‘Q 4 C) A_company is transportmg its units from three faclones Fi, Fa, Fs to four warehouses
T Wi, Wo, Wi and Wy, ‘The supply and demand of umts With transportatlon cost-per unit (imRs.)
- are given below wnh feasible; *solution the numbers which 1rc‘m curcle Jndlcates number of
units transPorled ‘from Factory to warehiouse). - R\ -
. < N - :
Plants = Warehouses - .| Supply |
- -~ a "~ e o ~
A N = . D v N in Units
] T SZ W, W, |
Fz * 7. 13 6 ¥ 31
Fs 419 8 10 13
) | @
| Demand in Units 25- 35 16 24 100 '
N - AN |
(i) Tesl lhe solullon Ior oplunnhly 3)
(i) If'solution is-not oplim'ﬂ find optimal solution. 5
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Q,4 D) A small project consist of seven actwmes Optlmlstlc most llkely and pessimistic time
estimated in days are given below

Activity  Preceding . . ~[Most likely | Pessimistic
Activity “Optimisti” [Time ~7 A
¢ Time~ o N
A - 2¢ R, -8 O
B - 22 ~5 - 14 D
C A 4 -6 14
D A S 7 15
E ~ BC 2 3 10
F D 3 3 3
G j E 1 2 3

i) Construct the network dmor'lm ol' PER'I\nelwork nnd find expected completion time.

of the project.

-~

i) Determine the probability of comple(mg the pro;ect in 21 days.

()
(4)

Q.5 A) Define operation Research and What are- the Chﬂractcrlstlcs oFOperntlon research

techniques?

B) Explain Objcmye ol Project Crashmé ofNehvork annlysns_

"L <3

=~ OR —~
Q.5 C)Write a Short notes on Any 'lhree

i)Degeneracy in lrdnsporlauon -
ii) Dummy activity in network analysis
iil) Three time estimates in PERT

iv) Project crashing

v) Assumption in LPP

Fekdhdkdrdkddkh bk hkde ek wkodok
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NORMAL DISTRIBUTION TABLE
Area Under the Standard Normal Distribution

X631Y9EC280X631Y9EC280X631 YYEC280X63 1 YIEC280

'Z 1000 [001 [002 [003 [004 [0.05_]006 007 |008 009
1 0.0/ 0.0000 |0.0040 | 0.0080 {-0.0120 | 0.0160 | 0.0199 | 0.0239.| 0.0279 | 0.0319 | 0.0359
1 0.1]0.0398 | 0.0438 | 0.0478-| 0.0517 |-0.0557 | 0.0596 | 0.0636  0.0675- 0.0714 0.0753
0.2 0.0793 | 0.0832 | 0.0871 | 0.0910° 0.0948 |0.0987 | 0.1026 | 0.1064 | 0.1103-| 0.1141
0.3 0.1179 10.1217 [ 0.12550.1293 | 0.1331 0.1368 | 0.1406 | 0.1443 | 0.1480 | 0.1517
0.4 0.1554 | 0.1591 | 0.1628 | 0.1664 | 0.1700 0.1736 [ 01772 | 0.1808 | 0.1844 ' 0.1879
1 0.570.1915 1 0.1950 | 0.1985 [0.2019 | 0.2054 0.2088 | 0.2123 | 0.2157 | 0.2190  0.224
0.6 1 0.2257 |0.2291 [ 0.2324 | 0.2357 | 0.2389 0.2422 | 0.2454 1 0.2486 | 0.251S  0.2549
0.710.2580 |0.26120.2642 | 0.2673-[ 0.2705 | 0.2734 | 0.2764 | 0.2797 | 0.2823 0.2852
0.8 02881 |0:2910 | 0.2939 | 0.2967 | 0.2995 | 0.3023  0.3051 | 0.3078 | 0.3106 03153
0.9 103159 10.31860.32120.3238 [ 03264 | 0.3289 | 0.3315 | 0.3340 | 0.3365 0.3389
1.0 1 0.3415-7] 0.3438 [:0.3461 | 03485 | 0.3508 | 0.3531"| 0.3554 | 0.3577 | 03599 03621
1.1 103643 | 0.3665 | 0.3686 |-0.3708 | 0.3729 | 0.3749 | 0.3770 | 0.3790 |-0.3810 03830 |
1.2 0.3849 | 0.3869 | 0.3888'] 0.3907 | 0.3925 | 0.3944 | 0.3962.| 0.3930- 0.3997 04015
1.31.0.4032 | 04049 | 0.4066 | 0.4082 | 0.4099 | 04115, 04131 | 04147 | 04162 04177
1.4 104192 104207 [ 0.4222 [ 0.4236 | 0.4251 | 0.4265 0.4279 | 0.4292 | 0.4306 | 0.4319
115104332 1 0.4345 | 0.4357 [ 0.4370 | 0.4382 [ 0.4394 | 0.4406 | 0.4418 | 0.4429 | 0.4441
1.6 0.4452 | 0.4463 | 0.4474 [ 0.4484 | 0.4495 | 0.4505 | 0.4515 | 0.4525 | 04535 04545
- [1.7]0.4554 | 04464 | 0.4573-10.4582 [ 0.4591 | 0.4599 | 0.4608 | 0.4616| 0.4625 | 0.4633
1.8 | 04641 | 0.4649 | 0.4656 | 0.4664-|-0.4671 | 04673 | 0.4686 | 0.4693 | 0.4699- 0.4706
1.9 10,4713 | 074719 | 0.4726 | 0.47327[ 0.4738 [0.4744 | 0:4750 | 0.4756 | 0.4761 | 0.4767
2,0-/0.4772 {0.4778 | 0.4783 | 0.4788 | 0.4793 [ 0.4798 | 0.4803 | 0.4808 | 0.4312 | 0.4817
2.1 ]0.4821 | 0.4826 {-0.4830 | 0.4938 | 0.4838 | 0.4842 | 0.4846 | 0.4850 | 0-4854 | 0.4857
-1 2204861 |0.4846 | 0.4868.| 0.4871 | 0.4875 [ 0.4878 | 0.4881 | 0.4884 |-0.4387 | 0.4390
12307893 [0.4896 | 0.4898 [ 0.4901_[0.4904 | 0.4906 | 0.4909 | 04911 | 0.4913 | 04916
24104918 | 04820 | 0.4922 [ 0.4925 | 0.4927 | 0.4931 | 04931 | 0.4932 | 0.4934 | 0.4936
2.5-0.4938 |0.4940 | 0:4941 | 0.4943 [ 0.4945 ] 0.4946 | 0.4948 [ 0.4949 | 0.4951 | 0.4957 |
2:6 | 0.4953 | 0.4955 |.0.4956 | 0.4958 | 0.4959 | 0.4960 | 0.4961 | 0.4962 | 0.4963 | 0.4964 |
£2.7 1 04965 | 0.4966 | 0.4967 | 04968 | 0.4969 | 0.4970 | 0.4971[-0.4972 | 0.4973 | 0 4974
12.80.4974 | 0.4975 | 0.4976:/0.4977 |-0.4977 | 0.4978 | 0.4979 | 0.4979 | 0.4980 | 0.408]
- [2.970:4981 [ 0.4982 | 0.4982 | 0.4983 | 04984 | 0.4984 | 0.4985 | 04935 0.4988 | 0.4986
=N 3.0 | 0.49865 |-0.4987 | 0.4987 | 0.4988 | 0.4988-[°0.4989 | 0.4989 | 0.4989 | 0.4990 | 0.4996
4.0 1 0.49968 '
N R I I I M M T"™r.
L - | |
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