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EXAMINATION FEBRUARY-MARCH 2024
BACHELOR OF SCIENCE (SIXTH SEMESTER)
STATISTICS-IX (PAPER-604-OPERATIONS

RESEARCH-I11)-LEVEL 2

[Max. Marks: 50 ]

[Time: As per Schedule]

Instructions:

SEMESTER)

OPERATIONS RESEARCH-I11)-LEVEL 2
c. Subject Code No : 2103000206020114
2. Sketch neat and labelled diagram wherever necessary.

4. All questions are compulsory.
5. Graph paper will be supplied on request.
6. Non programmable scientific calculator is allowed.

1. Fill up strictly the following details on your answer book

Seat No:

a. Name of the Examination : BACHELOR OF SCIENCE (SIXTH

b. Name of the Subject : STATISTICS-1X (PAPER-604-

3. Figures to the right indicate full marks of the question.

Student’s Signature

Q1 oilAeil Usilell Gri ¥4Il
Answer the following questions.

1. o{lAsfl U1l G3e Hud).

Solve the following game

Player B
-5 2 120
5 5 4 6]
4 -2 0-5

Player A

2. WS VIs2ell SIATHIR oll QL] MHU 5 SALS, [#JAAIALE] HHAU
12 SELS Wl AB Yo cd UHYU 10 $ALS . d)l L ST HIR il UL

UHY WA [y ).

For an activity of a project the optimistic time is 5 hours, pessimistic
Time is 12 hours and the most likely time is 10 hours. Then find the

Expected time and variance of this activity.
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3. ol|Asf] AR YW W 1A% etel] Ul UM QU
Write the following game in the terms of linear programming problem.
B

6 2 7

Al 5 3

4. yuondl - uslle] .
Explain:- System.

Q.2 (a) 516 UL VS Ustell Gri Il
Attempt any one.

1. CPM il de@{Hi (108 Udl(Sddl A1a §6 UdL(Sddl -l
Explain independent float and total float with respect to CPM.

2. PERT ol AeeiHi 1201 1€] AHY i A Aei(cdd AHY qHx1dl.
Explain optimistic time and Most likely time with respect to PERT.

(b) 5165 UBL ¥s Ustell G5 Hudil.
Attempt any one.

(1) o{1Aef] Hiled]l A5 s1efl (Aold £21ld B. A uell osnd w1s(d €12,
selsel ulel deil qHUALOL A8 M 56 UdlfSddl, Ysd UdLlEddl
Wa (Ut udlleddl Hadl.

The following information is of a project. Draw network diagram and
find critical path. total float, free float and independent float.

51l 1-2 2-3 |34 2-5 |56 4-7|6-7 |7-8
job

HHY ) 3 4 6 8 10 7 |11 |5
Duration time
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(2) W5 Ulegseui o1 Yosodell 12 s1Alell YH1AQU Al 8. BHell HUL 3

eI WIUAIHL 1L B,
Small project consist 12 jobs. Three expected times given in the following
Table. Draw net work diagram and obtain critical path.

UL AU ([edAHi)
Estimated time ( in days)
sl l2lldlel Ay Aeifad [si21211d 1€l
job Optimistic Most likely Pessimistic
1-2 4 3 6
2-3 8 2 10
2-4 10 4 14
3-5 8 5 13
4-5 3 2 4
4-6 7 4 8
5-7 10 6 12
6-7 3 1 5
7-8 5 3 9
7-9 3 2 4
8-10 9 7 11
9-10 7 5 13
(1) A2d$ Ls[d €12,

(Draw network diagram.)

(2) 521521 Y&l 113 20kl
(Find critical path.)

(3) £35 S ofl 3212 A (AU 2Nk,
(Find average and variancc of each activity.)

(4) 0.90 A Idetl A1 F2dl HHY LN H] Ulse Y1 2l

(Find time that project will complete with probability 0.90)

(5) WI%s2 20 (ed¥ Sdi d&q Y 2l defl Aedldeil Ald).
(Find probability that project will complete before 20 days.
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Q.3  (a) 518 UBL Vs Uslell GriR LUl
Attempt any one.

(i) AH1d] :(1) AdL d=l (2) WML 2
Explain: (1) service system. (2) Arrival rate.

(ii) €12 Uted(deil uayl eauld).
Write properties of queue discipline

(b) 165 UBL ¥ s Ustell G Hudil.
Attempt any one.

() WS 5Usil Asil Gallests €ISl 25 GIRLAS LS 220l gl S
8. URAA Y [M12Hi 15 25 W YHIQL WU 1A B, 25 <l
GLSTOL HHU A1 AL (H[e12) B.Al

A company distributes his products by trucks loaded at its only one
Loading station. It was found that on an average every five minutes,
one truck arrived and the average loading time was three minutes

(a) 25 ¥ Aleiq US dofl eildsil
The probability that a truck has to wait.

(b) 25 A1G4q US dell HHAU
The waiting time of a truck that waits.

(c) dUeldHi UL 251 «] vl
Average number of trucks in a system.

(d) 5Usilodl [oingla A4
Idle time of company.

i) s AU SluleHe A5 AR glRL AULEA 53 8. UL 20
[H[siemi A5 ALSS of WU ALY B.635 ALS S UL AdL UL
10 M [c12e(l %2 8. d)

In a service department manned by one server, on an average one
Customer arrives every 20 minutes. It has been found out that each
Customer requires 10 Average minutes to be served. Find out
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()  udlY Sluieiee usla Sl defl Aeildeil
Probability that service department will be busy.

(i) ARAA &R 5¢
Average queue length

(i)  deldHi uUQL culdd 5l USl UH3L.
Average time spent in the system

(iv) SRHLA 512 &lY dsil e ldeil A1),
Probability that there would be two cars in the queue.

Q4 (a) 518 UL VS Ustell Gri Il
Attempt any two.

(i) A cU[scefl 2ot ULVl JUAUT TBAH & 412 [HY s Sld Wal A

ol dnd AQs
For any two person zero sum game where optimal strategy are mix strategy
and for A's pay off matrix

B

A [a” alz] €Y dl Alleld 525 (then prove that)

a1 Ay

i) Py = az2—021
() ! (azz—azq1)+(a;1—asz)

i) P, = a11—Aa12
() 2 (azz—az1)+(ai11—a12)

_ a11 App— dzq A1
@y v=
(azz+aqiq)—(az1—aiz)

(ii) AHMd) :-
(i) AV s A (1Y s
(ii) Gg 2> B > 4 Riedid

Explain :- (i) Pure strategy and mixed strategy
(if) mini max and maxi min Principle.
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(b) 8165 UL ¥ seil Gxe Nql.
Attempt any one.

() <A WAd] Mol setlal (2X2) /™M dUi dadl Hieeil
yeilldddlell [Riedid «1l GUAlaL 53] ™Mdell G5¢ Hadl.

Use dominance principle rule to reduce the size of the following
game to (2X2) game and hence find the optimal strategies and value

of the game
B
[ B, B, B; B, Bs]|
A 2 4 5 8 4
A. 4y 5 6. 3. Al
Ay 6§ TEOEENETR
Vs ¥ el aliie s - S G ;

(i) <l M dell G54 1 1Auis{] Id Aad).

Solve the following game graphically.

[ B, B,
4 1 2
A, 5 6
A, =7 =9
4, -4 =3
5 2 1

*kkkk
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