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1. (A) 2prRiddl 245 su-Al dedl droild aarRid-L 2161 a2l AR UERLS dReGY W Hisa

8. [aHIcHs SIRUIRR ddlg1] (Bl 3l uRaeA s3etldl wRe-bil 2l

elle? ReBY | (g doif  Slasdt A~ | Yradl
GUA-DR 26 28 27 27 400
Q3leal ® 25 26 29 550
HEIALE 24 27 25 28 450
i 200 300 500 400 1400

Gz, 5125 D18 BisHELSs WRaeA vl (THD) sld 6.

Yt v 2l Yoeyd U Bsa Hadl. Gurid Higl (MODI) -l fq2ll e

(Optimal) Gsel 2kl

(B)  dbericdebelReAl AHRAL Aol o 2 BIds 234 vl

1. (A) AR UsL AL :

(i)  2Rig(@d (Unbalanced) dleAdde Rl qHR2UL 22 9 ¢

YL

(i)  cAlerAUdsRAl UHRAML YO (feasible) U Bl 2lea 8 ¢

(i) GeultiuA 24 WbR2ULA.
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(B) ABC 31 Hissz (A ardl sot WRRIL YAz 24008, 0R1SL 24 1 Sl2H 584 [Hes
Geurt 53 8§ i del =Rl Hu UL ARIML HISA 9 2AHEIAE, YR 24
MICIETCE

3R 638 olonR Wiz Ul (@2 AL A8l (R) 0 8, ¥ URdeA VR, 2AASs 1L A4
Sler A2 U 2R .

A2 sv2s uld [@2R 451 () el 8 :

e QMR HELAE AR A | YRaSL
101lE 4 5 7 2000
RIS 6 4 8 2500
sl 4 11 9 1500
AL 1500 2000 2500

dbdle (Vogel)-l ld2ll Hoed ura Gsel Hndl. Gurid el (MODID)-L =lct2il
e d¥ (optimal) G5e 2l

2. (A) [yl 2iza g 7 d-aubids 2434 avll.

(B) s SUAL WA WA SRS 2 A SRl 12 UL HllAL 8. A s el s s o
AYAHL AL Al $UALA HOAL AR ASL (T SR ALRAAL SIS HL AN © ¢

sl
Ml |1 omom v v
A 42 35 28 40 30
B 3445 32 41 36
C 29 33 40 36 38
D 36 38 34 44 42
E 40 37 39 35 43

Su-AlD 53 5120 5L HRlAA AU MR 72l dAHA HeTH 2AUEA 5L HOL
SOCTH

2. (A) s Hall-dl viRle BHd T 5,00,000 8. -l [Hetd vl 2 Yael Bud AL
siesHL AN 8. HallA-l B2all 9 ue) sroteell sl AR 282 ¢

ay 1 2 3 4 5 6
Reud vl 3) 6,000 | 6,500 | 7,000 | 8,000 | 9,000 | 15,000
Yrt: A0 B ) | 4,00,000 | 3,80,000 |3,60,0001 3,45,000 |3,40,000 |2,50,000
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(B) XYZ [Giessld Uigfd [ Wil 2R Uoys2 HAYRL A AR GlleAsIHAL WY 524 8. €35
Aoy 245 AHA UL s o MWyse AW 25 6. AlRAAL SlvesHl Aoy Wovse
AL 209 Al 28Uy VL (Al THY) AN 8. UL Aoz sAl Uloyse A4l
ool av2ll s ViRl ¥ A ¢

3. (A)

(B)

3. (A)

(B)
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WOy 524
R A B C D
Ml 10 14 12 8
M2 9 7 10 12
M3 13 12 9 10
M4 1110 8 9

42 (PERT) A& il 24 52152140 (critical) 1L Ass] 631 :

sl A|B|C|D|E|F| G |H
‘«Lg{ClclT $Rl (Predecessor) | - | A | A | B | C | E |DF| G
AU ([ 20 18 | 15|17 | 18| 15| 16 | 14

WIoY 52 AlrAl-lrAL $RHL ASUAHL 241D € 4 SIRAL 539l HIZAL U UHU 2N
€. U& (PERT) U8 ot 24 52152140l Wl (critical path) -Assl 831 BURid €35 1L
HI2 5E 5lovel AU YL AL :

42 24, AL UL 24, HL AlRAAL YEL Ao :

(i) s(€ud (Dummy) 5121

(i) 2alRd A

(iii) slove UM

sl | 12| 23| 24| 34| 35| 45| 5-6
Bau | 15 | 14 | 11 | 16 | 12 | 18 | 10
Al

ARAAL SR M2 U2 AL oIl 24 52152140 (critical path) HL AsSL 521 BuRid &35
sRAL A2 54 slovd UK (Total float time), Hyd 1% A AHA (Free Float time) |
2l lovel (Independent float) 3L QUL :

sl

1-2

2-3 | 24

3-5

4-6

5-6

6-7

AU (SElSHL)

4

3 5

4
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4. (A
(B)

RizyQa (Simulation) 2@ 2 7 drll 5161 247 A1R&LAEL oYUl 4

s SueAl sTeloyl ezl Al 2216t HS| ‘Energy Drink’ 92 6. 8[R8 WL 2A[EAUQ

8. 22lardl HeloyR 2AUHL 10 (B 2 Hid Rizy@ai 531 HidiAL g1y Hodl 22ls

As5| S ML 6. 6

ULESULAL [EARALAL AAGAAL ALAR HPLA (ARl AR Hov ol 9 :

BRsApL] 10 | 20 [ 30 [ 40
leuadl | 0.20 | 0.40 | 0.30 | 0.10

Hirz slal Rixydai-l Guadl 531 10 Bl B[As idl HOdl 24 4 urall URR1

B L AsSL S3L. U2 AGIRIAL BURlaL S3L : 43, 84, 5, 27, 45, 36, 78, 13, 92, 40

1Yl
4. (A) s U2 21 (Post Office)Ml s o U4 51623 (Service Counter) €. ULSSL
W2 AUBAHL A2 I 241 9. 6
ol ALSS Al 42l AU (Inter-arrival time) 24 AU W2 @RIl UHA
(Service time) =L 2ANE  :
Inter arrival time (min.) 2 3 4 5 6
AGUAAL 0203]02]02]01
S‘ervice time (min.) 3 4 5 6 7
AGUAAL 02103]02]02]0.1
10 AULesL HI2 RyaalA 530 Ales) HizAL ALesels UR1L Uldal UHY (Waiting time)
24 (A 51G-2341 §E 5lov el AR Akl
Y2y AAOR
Inter arrival time : 12, 33, 75, 52, &, 26, 71, 15, 63, &8
Service time : 11, 59, 78, 26, 92, 44, 66, 83, 38, 17
(B) Ruydad 2ed g ¢ Rixyaai--l usau-l dotssizil (Phases) Ll 4
5. AlRAL USALAL Lo ML : (SLERL IR 10
(1) 2Rig(éd (Unbalanced) dlerdudeR+l MU 22d g ¢ drd Ug[@d (balanced)
A AASIRAL AHRAL Bl et Fell USIA 9
(2)  AleAAUASRAL UHRAML 4 BulxtAA 2 6 WORUA S ol SIWe5HL $2El VLAl
(cell) S & A B2 el el 2AdRLEL ol ASL ¢
(3)  [yfoall AUHRAA Al SRl UHRAL (AN AU 2L HIE2 5SS ¢
(4) [l AHRAAL B3e HI2 OIRUA U ldAl GuldL sl HI2 58 URALE ¢
(5) ALl RRR He (Fixed Value of Money) <lull 5rotgelll Anza 2i2a 8| ¢
(6) 2 ALHL5(Ud 511 (Dummy activity) A2E 8] ¢
(7) 2 i ALULBBLHL & 51ovA UHA (Total Float Time), Hscl glve U (Free
Float time) e el SV E AHA (Independent float ‘[ime)'il> 1elz 531
(8) Hire slal Rijau 4L ¢
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1.  (A) A Gujarat based company ships its products from three Gujarat Plants to four

(B)

1. (A)

NG-102

regional warehouses. Shipping from Vadodara to Delhi is prohibited considering

past experiences :

From To | Delhi Mumbai Kolkata Chennai | Supply
Bhavnagar 26 28 27 27 400
Vadodara ® 25 26 29 550
Ahmedabad 24 27 25 28 450
Demand 200 300 500 400 1400

Above table shows shipping cost per unit (in ). Find initial basic feasible

solution using least cost method and also find optimal solution using MODI

method. 6

What is Transportation Problem ? Give its mathematical form. 4
OR

Explain the following terms : 4

(i)  Unbalanced Transportation Problem
(i) Basic feasible solution in Transportation problem

(ii1) Origin and Destination

5 P.T.O.



(B) ABC Dairy Products Ltd. produces flavoured milk at its three processing units in
Anand, Baroda and Rajkot. The company distributes it to three major regional
markets : Ahmedabad, Surat and Gandhidham.

2. (A
(B)
2. (A

NG-102

Dairy earns different profit per litre (¥) depending on transportation cost, local
demand and dealer incentives.

Following table gives profit per litre (%) :

Plant Market | \jpmedabad  Surat  Gandhidham Supply
Anand 4 5 7 2000
Baroda 6 4 8 2500
Rajkot 4 11 9 1500
Demand 1500 2000 2500

Find initial basic feasible solution by Vogel’s method. Also find optimal solution

using MODI method.
What is Assignment Problem ? Give its mathematical form.
A company has five jobs and five machines are available. Expected profit (in
thousand %) by assigning jobs to each machines are given below :
Jobs

Machine | I II III IV V

A 42 35 28 40 30

B 34 45 32 41 36

C 29 33 40 36 38

D 36 38 34 44 42

E 40 37 39 35 43
The company wants to assign one machine to each job such that total profit is
maximized. Solve the above problem.

OR

The cost price of a machine is ¥ 5,00,000. Its maintenance cost and the scrap
value at the end of each year is given below. Decide when it is advisable to
replace the machine :
Year 1 2 3 4 5 6
Maintenance cost 3)| 6,000 6,500 | 7,000 | 8,000 | 9,000 | 15,000
Scrap value ) 4,00,000 |3,80,0003,60,000|3,45,000|3,40,000 |2,50,000

6

6

6

4



(B) A XYZ Buildcon Pvt. Ltd. has four project managers and four construction

3. A

(B)

3. A

(B)
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Projects
Manager | A B C D
M1 10 14 12 8
M2 9 7 10 12
M3 13 12 9 10
M4 11 10 8 9

which manager so as to minimize the cost ?

Construct a PERT chart & determine critical path :

Activity A | B C | D E F G H
Predecessor — A | A B C E | DF| G
Time (Days) | 20 | 18 | 15 | 17 | 18 | 15 16 14

Activity | 1-2 | 2-3 | 2-4 | 3-4 | 3-5 | 45 | 5-6
Days 15 14 11 16 12 18 10
OR

(iii) Float time

Dummy activity

float time, free float time and Independent float :

Explain the following terms with reference to PERT & CPM :
(1)
(i) Expected time

Activity

1-2

2-3

2-4

3-5

4-6

5-6

6-7

Time (in hrs.)

4

3

5

4

6

projects. The following table shows the estimated cost (in lakh ) if a particular

manager is assigned to a particular project. Which project should be assigned to

A project is divided into various activities and its expected time to complete is
given below. Prepare the PERT chart and find critical path. Also find total float

time for each activity :

For following activities, prepare PERT chart and find critical path. Also find total

P.T.O.



4. (A)
(B)

4. (A

What is Simulation ? Give advantages & disadvantages of simulation. 4
A company has a small stall in a college canteen to serve a new ‘Energy drink’.

Daily demand is uncertain. The stall incharge wants a simulation for 10 days
to understand likely demand & plan the stock accordingly. 6
From past days’ experiences, the distribution of demand is as follows :
Daily Demand 10 20 30 40
Probability 0.20 | 0.40 | 0.30 | 0.10
Use a Monte Carlo simulation to generate daily demands of 10 days & estimate

the average daily demand. Use the following random numbers for simultation :
43, 84, 5, 27, 45, 36, 78, 13, 92, 40.

OR
A post office has only one service counter. Customers arrives randomly at the
post office. The inter arrival time between two customers & service time at the

counter is given below : 6
Inter arrival time (min.) 2 3 4 5 6
Probability 02103020201
Service time (min.) 3 4 5 6 7
Probability 02]103]02]02]|0.1

Simulate for 10 customers and calculate avg. waiting time per customer & total
idle time of the service counter.

Random Nos.
Inter arrival time : 12, 33, 75, 52, &, 26, 71, 15, 63, &8
Service time : 11, 59, 78, 26, 92, 44, 66, 83, 38, 17
(B) What is simulation ? Give the phases (steps) of the process of simulation. 4
5. Answer the following : (Any Five) 10
(1) What is unbalanced transportation problem ? How it can be converted into

)

3)
4
)
(6)
(7

®)
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balanced transportation problem ?

In a transportation problem with 4 origins and 6 destinations, the table consists of
how many cells & how many independent constraints can be formed ?

Why assignment problem is said to be a special case of transportation problem ?
What is the condition to apply Hungarian method to solve assignment problem ?
What is replacement problem with fixed value of money ?

Define Dummy activity in PERT diagram.

Interpret total float time, free float time and Independent float time with reference
to PERT & CPM.

What is Monte Carlo method of simulation ?




