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1. (a)  SRUcHs AWHAAL A¥AL (M) L (Al usiRL avouel, d 638 UsiRAL [ Wiz
25HL Moyl 7
2l
s el UsaR [BHA 2A5MELs T 40 6. d WSR BHd MR 50% A4l @ dudlMl 24d
. ASAURAU E3UA A dURE 5 d Ul 6l UsaR BHd UR A duRE

BsHIAL VAL Y2al 25l AR U2l AU A 9. st HlSdL wRell o d
Rl 2885 HdLA 2L (AR AR HoroL €

HPIAL AL 40 | 50 | 60 | 70

BslRULAL vl | 15 | 20 | 10 | 5

HETUH EMV HI2 GURlsl dRafdl 62 AR el sell AHIAL 4v24L L.
(b) A2l AR HA015 UL HEWH EMV A 2434 3% 24 sl 531 GURid EPPT 44
EVPI 1l Hodl. 4

e

g2dl | UeUArl

A | A, | Ay | A
S, 020 | 50 | ~10 | 60 | 70
S, 050 | 10 | 30 | 50 | 40
S, ? 80 | 40 | 30 | 50
22l

R4l UEALAL HITAL MHLL o7 Led AL
(1) stlcns BaAAL [€QAe g [dRAAL A aveudl.

(2)  SRALCHS UL dotssRAL (514 wgld) aveudl.
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(€)  AlRAAL UoALAL ZEHL ovellof AL :
(1) 2L UL Ht Yool SIALcHs AL 242 oviudl.

2) (Aol Rigladl et 2uzualgl 24 244 Frizugl 240 AL
HAHHD [ 2[R 2434 Rigldall S1UBL 24 Hi2 2R AR Hoddl,
4t oveudl.

(3) YA ARAoY 2@ g 7 25HL AHAAL

2. (a) AR 2ANA YR AR AL UHRRAUAL SredH G5 Hadl,
(Al Z = 2x, + 4, + x; L ARAAL URALA ALl A W Ot
Xp+2x, < 4,20 +xy <3, x5 HAxy < 3,0, X5, X320
Al
{12 2ANE dlsAdSRAL UHRAUL HIZ YA H R WAL d 2d SredH Bsa Hadl.

IO 22U
EIAEDIE YRl
D; D, D3 Dy
0, 25 17 25 14 30
o, 15 10 18 24 50
o, 16 20 8 13 60
HL 30 | 30 | 50 | 50

(b) AR 2t [l AHRA HER YdH W] 204 d Rd B Hodl.

D, D, D, D, D
o|12 6 - 2 -
o, - 7 12 - 22
o,/ 8 - 8 71 6
o,| - 8 2 - 12
o, |22 8 - 12 -
22
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U AR AL ARl AU UHRUAL UL U2l SredH Bse Hadl.
Sqetedl (A9 Z = 9x + 10y A ARl QRcAlA ALl R4AdH ot
xX+2y>254x+3y>24,3x+2y=>60,x,y>0

(c)  AlRhAl Uil HIRAL Horod ayellol AL : (1 oL 21QL) 3
(1) Rt vglanl sE ua-l 3R s AMHL S 9

(2) Uil AHRRAAL e Biarl wglddl u; i v Al Bdl Hoaal
UL 2R wRLLAL.

~

(3) [l AR A HedHlsRELAL Sl Al drl qdHlsLAlL AHRAML S =
BRI AL S 9

4)  Reazt wgldul 34 et ol d Assl sl 204 © 9

-~

3. (a) USRI A AR sl 12 eldldl AHAAL ARIAL MUyl 1AL HzAL SresH
i §E Yl AHU 55| $3L. 7

Ofel Uzl UR ARIUAL AHA HOCL

siA 1 2 3 4 5 6 7

M, [10 9 6 3 11 15 12

M, (123 6 8 1 10 10

B2l
A2 AU AL UHRRUAL Bt HOdl, A, He WOl

Wewsl-B

B, B, B, B,

Al 7T 5 1 3
A, 111 2 0
Welsl-A
A8 1 2 2
A, 9 4 15
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(b) vl e AR AL UHR2UAL B3 Ml 33 Het 2kl

Wealdl-B

B1 BZ

A, 1 3

A, 2 1

Welsl-A

A, 4 -2

A, 7 —4
Bl

S0l HlA (AsL) UR 6 SIAL AN 53 ABCHL 53l . 638 s12L W2 [Qlds Al W
alal WAL AR MR L wRell Svzdd Baet Mzl usRiell 531 6 sl ML Sredd
sH ANl

sel |1 2 3 4 5 6

As-A [ 50 75 90 70 60 65

Ad=-B | 30 35 20 10 50 25

Yoi-C | 40 85 70 60 30 35

(¢)  ~LRUAL MEALAL HERUL UHISL Lot ML 2 (A0 o AQL)
(1) HaAL Rl g6l vewblg 25+ AHadl.
2)  [g-culsd e AL M [AL 25HL AHondl.
(3)  sHclAL AHRAL Z5HL UMl
(4)  sHdlAl AHRAUAL S1EURL AL RIRRURAL UL

4. (a) 15 Aoyl (@A A2 Al 4Rl w2 A5l AR 531 521521yl Al 4 Aoyl
SE UHA Assl 521 BURIA 635 Ut M2 ¥l Slovel UMY, el Sl AHA A 56
gloye UHAL HOdL

sl 1-2 | 23 24|35 |36 |46 |47 |58 | 68| 7-8

A
(AsURAIML)

24l
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(b)

(c)
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{5 Loyt [Alds ug[rAl HieAL [alee Al Hilsdl {2 Horot & :

g1y A ([
ugxt
gl | QelyeEd | FARiual

1-2 4 4 16
1-3 2 8 14
1-4 2 2 14
2-5 2 2 2
3-5 4 10 28
4-6 4 10 16
5-6 6 12 30

() U2 A5l AR 531 ALyl gel PRI A 2 [ ANl
(i)  Aoyll oMl 245 40 (Bl YR1 20 drl AL HOdlL
[UHUSI WHIRL U HI2 7 = 0 2l z = 1 922l alsist = 0.3413
z=02lz=0.5 422 &0 = 0.1915]
A o G UL Lol AL 4

(1) UL AUECHL Aoyl SlfunL UGt HizAL 0L 2EPrd AL [ 25l
STV CIR

(2) UL AUEEHL U 24 sleuAs UYL [ 2L AL
(3) U 2t AL LB AL dslad oyl

{5 Aoy Al-Al 215 Ut HeAL AU A4 16 (B 24 A, UHIBIA [Aua- 4
[Eard 6. 2 Ut HzAL 3% A(Ad A4 15 B 8 dl d Ut HieAL 2uuas]
UMY 24 [ARIuALE] A2 HOlL 3

2Ydl

YL sIUEL 4 Hulg AL oyl
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5. (a) U ol AURALZEHL HIRL UHIGL oy ellod AL :
(1) YR 2R R aed W lael g6l 9 Ud 214 g2 A [l Aol
(2) ML RigidAl gl [Mieys (A1 254l Aol

(3) el AECHL SifuuL Aol 15 Ul HieAl aAdal slovel AHAAL 242l
oy Qllell, de, Azt vl

(4)  uldslcHs AL BelsruL ovRudl.

(5)  S¥cllAl AHAUL AL AL UR n SERUHL AHR2AUAL SvedH Bia Wizl ARl veudl.

(b) A [Aseurdl uaiedll 531, AlRIAL WeAlAL el 2L :

(1) SiAlcHs U i GuA(l 8.
(a) Geuled (b) U@
(c) dslae (d) (a), (b) ¥ (c) A

(2)  Fyf-l 3R RASL 2, 4 HL b, AL AECEHL A Sl Uz B ¢

o

@ a<b () a=b

1

o

1

(c) a, > bj (d) = bj =1

(3) UL RUEEML SRl Uil [l slove A W2 ALl S 7
(a) IFT <FFT<TFT (b) IFT <FFT < TFT
(c) IFT<TFT <FFT (d) FFT<IFT < TFT

(4) 2 4R n SR Izl sHAAL AHRAML RYAdH UHL 2L UAH AL M| R €1

cll cll 243U 51 Gueon 2L SH HsAUML 2 B,
(a) ®©eal (b)  UAA
(c) Al (d) Hd
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(6)

AL Riglarl U241 56 B2lsall Hie Gl .

(a) QR-ay Rigld (b) R-R Rusid
(c) e [oig (d) AU Rigld
AleAALSRAL AHRAUAL 1z Bse Hndall ugld 56 & ¢
(a) ¥ viRuAL d (b) MODI usgld

(c) Rraaiugld (d)  dbla-dl wsld
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1. (a) State the different types of model of Operation Research and explain in short

(b)

SA-109

different models of each of the types.

OR

Cost price of a thing is ¥ 40 per unit. It is sold by charging 50% profit on it. The

unsold unit during the week is sold in the next week with discount equivalent to

number of unsold units. Frequency distribution of the weekly demand of the thing

obtained from the past information is as follows :

Demand (units)

40

50

60

70

No. of weeks

15

20

10

5

Find the number of units to be kept every week for maximum EMV.

Determine the best strategy for maximum EMV from the pay off matrix given
below. Also obtain EPPI and EVPL

8

Strategy
Event | Probability
A A, | Ay | Ay
S, 0.20 50 | =10 | 60 | 70
S, 0.50 10 30 | 50 | 40
S, ? 80 40 | 30 | 50
OR



(c)

2. (a)

SA-109

Answer the following questions :
(1) State the different techniques of operation research.

(2) State the phases (working) of operation research.

Answer the following questions in short : 3
(1) State the meaning of O.R. according to Shri T.L. Soty.

(2) State the formula of expected pay off for a strategy by a principle of
decision theory which moderates the optimistic approach and pessimistic

approach.

(3) What is non-linear programming ? Explain in short.

Find the optimum solution of a linear programming problem given below : 7
Maximize Z = 2x, + 4x, + x, subject to following constraints.
Xyt 2x, < 4, 2x tx, <3, %, T4xy <3, X, X5, %320

OR

Find the optimum solution of the following transportation problem so as to

minimize the total cost.

Destination
Origin Supply
Dy D, D3 Dy
0, 25 17 25 14 30
o, 15 10 18 24 50
O3 16 20 8 13 60

Demand 30 30 50 50

9 P.T.O.



(b) Solve the following assignment problem so as to minimize total cost :

D, D, D, D, D
o|12 6 - 2 -
o - 7 12 - 22
o,/ 8 - 8 71 6
o, - 8 2 - 12
o, |22 8 - 12 -

OR
Obtain the optimum solution of the following L.P. problem by graphical method :
Minimize the objective function Z = 9x + 10y subject to following constraints :

x+2y>254x+3y>24,3x+2y>60,x,y>0

(c) Answer the following questions as asked. (any three)
(1)  When is the artificial variable required in simplex method ?

(2) State the condition for obtaining the values of u; and \/ in the method of

optimum solution of transportation problem.

(3) How is the problem of maximization converted into problem of

minimization in assignment problem ?

(4) How is key column determined in simplex method ?
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3. (a) Determine the optimum sequence and total minimum time from the following

information of time required for doing 7 jobs on two machines. Also obtain the

idle time on two machines :

Job 1 2 3 4 5 6 7
Machine - M, 10 9 6 3 11 15 12
Machine - M, 12 3 6 8 1 10 10

OR
Solve the following game and obtain the value of game.
Player-B

B, B, B,
AT 1 3
A, | 11 -2 0

Player-A

Ay | 8 2 2
A, 9 1 5

(b) Solve the following game by graphical method and find the value of game.

Player-A

SA-109

Player-B
B, B,
1 3
2 1
4 —2
7 —4
OR

11
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6 jobs are to be done on three machines in the order ABC. Time required for each

job on the different machines is given below. Verify for the optimum solution and

obtain the optimum sequence for 6 jobs.

Job 1 2 3 4 5 6

Machine-A | 50 75 90 70 60 65

Machine-B | 30 35 20 10 50 25

Machine-C | 40 85 70 60 30 35

Answer the following questions : (any three)

(1) Explain in short about saddle point in game theory.

(2) Explain in short about two person zero sum game.

(3) Explain in short sequencing problem.

(4) State any two assumptions of sequencing problem.

Draw a PERT chart from the following data of a project. Determine the critical

path and total time of the project and also obtain the free float, independent float

and total float time.

Activity 1-2 | 2-3 | 2-4 | 3-5 | 3-6

4-6

4-7

5-8

6-8

7-8

Time (Weekly) | 2 3 5 4 10

OR

12




Data of the different times for the activities of a project are given below in the

following table :
Estimated Time (in days)
Activity
Optimistic Most likely Pessimistic
1-2 4 4 16
1-3 2 8 14
1-4 2 2 14
2-5 2 2 2
3-5 4 10 28
4-6 4 10 16
5-6 6 12 30

(i) Draw a PERT chart and obtain total expected time and variance of the

project.
(1))  Obtain the probability of completing the project in maximum 40 days.

- BN
For a standard normal variable,

Area between z=0&z=11s=0.3413

z=0&z=0.5is=0.1915
S~ _

(b) Answer any two questions : 4

(1) Explain in short about three estimated times for any activity of a project

with reference to PERT.
(2) Explain in short about activity and dummy activity with reference to PERT.

(3) State the difference between PERT and CPM.
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(c) Expected time and standard deviation for an activity of a project are respectively
16 days and 4 days. If the most likely time of the activity is 15 days, obtain the

optimistic time and pessimistic time of the activity.
OR

State the advantages and limitations of PERT.

5. (a) Answer any four questions in short :

(1) Explain the slack and the surplus variable in simplex method of linear
programming problem.

(2) Explain in short about mixed strategy in game theory.

(3) State the meaning and formula of independent float time of an activity of a
project in PERT.

(4) State the examples (illustrations) of symbolic model.

(5) State the condition for the optimum solution of a sequencing problem with
n jobs on three machines.

(b) Answer the following questions by selecting the most proper alternative :
(1)  Operation Research is useful in
(a) Production (b) Management
(c) Administration (d) All the three (a), (b) and (¢)

(2)  Which of the following is true for supply a; and demand b; in assignment

problem ?
(@) a;<b (b) a;=b
() a> bj d a= bj =1

SA-109 14



SA-109

€)

(4)

()

(6)

Which of the following is true for different float times of any activity of a
project in PERT ?

(a) IFT<FFT <TFT (b) IFT <FFT <TFT
(¢) IFT<TFT<FFT (d) FFT<IFT<TFT

If for a sequencing problem of n jobs on 2 machines the minimum time is

on the first machine M,, the job corresponding to it is placed at

place available for the jobs.
(a) Last (b) First
(c) Middle (d) Any

is useful to reduce the size of game theory problem.
(a) Maxi.-min. principle (b) Maximax principle
(c) Saddle point (d) Dominance property

Which of the following is the method of obtaining optimum solution of a

transportation problem ?
(a) Least angle method (b) MODI method

(c)  Simplex method (d) Vogel’s method

15
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