No. of Printed Pages : 16 AOR-01

BACHELOR’S DEGREE
PROGRAMME
(BDP)
Term-End Examination
June, 2025
(Application Oriented Course)
AOR-01 : OPERATIONS RESEARCH

Time : 2 Hours Maximum Marks : 50
Weightage : 70%

Note : (i) Question No. 1 is compulsory.

(it) Attempt any four questions out of
Question Nos. 2 to 7.

(iti) Use of calculator is not allowed.

1. Which of the following statements are true
and which are false ? Give a short proof or a
counter-example in support of your answer :

10
(1) Every stage coach problem has a unique

optimal solution.
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(i) The LPP:

Max. : 7= 4x; +5x,
Subject to :
X +x9 21
—2x; +x9 <1
4x; —x9 21
X1,%9 20

has unbounded solution.

(i11) Assignment problem can be used for

maximization.

(iv) Saddle point of a game G if exists is

always unique.

(v) The dual of a dual LPP is primal.

2. (a) A particular item has a demand of 9000
units per year. The cost of one
procurement is ¥ 100 and the holding
cost per unit is T 2.40 per year. The
replacement is instantaneous and no
shortage are allowed. Determine the

following : 5
@» EOQ

D-3254/A0OR-01



[3] AOR-01
(i1) The number of orders per year

(111) The time between orders

(iv) The total cost per year if unit cost
is3 1.

(b) A person repairing radios finds that the
time spent on the radio set has an
exponential distribution with mean
20 minutes. If the radios are repaired in
the order in which they come in and
their arrival is approximately Poisson
with an average rate of ¥ 15 for 8 hours
day, what is the repairman’s expected
1dle time each day ? 5

3. (a) Solve the following LPP graphically: 5
Min. :
7 =—x +2x,
Subject to :
—-x, +3x, <10
X +x,<6
X, —X, <2

x,%, =20.
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(b) There are seven jobs, each of which has
to go through the machines A and B in
order AB. Processing times (in hours)

are given as : 5
Job Machine A | Machine B

1 3 8

2 12 10

3 15 10

4 6 6

5 10 12

6 11 1

7 9 3

Determine a sequence of these jobs that
will minimize the total elapsed time.

4. (a) Use matrix-minima method to find
initial basic feasible solution and then
find the minimum transportation cost
for the following transportation

problem : 6
Destination
D1 D2 Ds Di Availability
O1l1 2 1 4 30
Origin 0:/3 3 2 1 50
Os14 2 5 9 20
Requirement 20 40 30 10
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(b) Solve the following  assignment
problem : 4

I II 11 v \Y

1 10 5 9 18 11

2 13 9 6 12 14

3 3 2 4 4 5

4 18 9 12 17 15

5 11 6 14 19 10

5. (a) A truck can carry 20 tons of load. Four

types of products are to be loaded. Their

per unit weights is (in tons) and values (in

thousand of rupees) are given below : 5

Type Weight/Unit | Value/Unit
A 1 20
B 2 30
C 3 50
D 4 85

At least one unit of each type of load is

to be shipped. Determine the loading

which will maximize the value of load.
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(b) A purchase manager places order for a
lot of 500 units of a particular item.
From the available data, the following
results were obtained :

Inventory carrying cost = 40%
Ordering cost per order =3 600
Cost per unit =3 50

Annual demand = 1000 units.

Find out the loss to the organization
due to the manager’s ordering policy. 5

6. (a) Obtain the dual of the following LPP : 5

Min.: Z=3x, —2x,+x,
Subject to :

2x, — 3%, +x, <5

4x, —2x,2>9

—8x, +4x, +3x, =8
x,,%, 20
x, 1s unrestricted in sign.

(b) On average 96 patients per 24 hour day
require the service of an emergency
clinic. Also on average, a patient
requires 10 minutes of active attention.
Assume that the facility can handle
only one emergency at a time. Suppose
that it costs the clinic ¥ 100/patient
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treated to obtain an average servicing
time of 10 minutes, and that each
minute of decrease in this average time
would cost ¥ 10 per patient treated.
How much would have to be budgetted
by the clinic to decrease the average

size of the queue from 1% patients to %

patient ? 5

7. (a) Draw the following network and find
critical path and the project duration : 6

Activity Duration
1—2 2
1—4 2
1—7 1
2—3 4
3—5 1
4—6 5
4—38 8
56 4
6—9 9
7—38 3
8—9 5
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(b) Based on the previous data, the
probabilities of a batsman making

various scores in one day internationals

are given below : 4
Runs Probability
10 0.01
20 0.20
30 0.15
40 0.30
50 0.12
60 0.20
70 0.02

Simulate the runs scored by the
batsman i1n the next five one day
internationals using the random
numbers 25, 39, 65, 76, 12. Also, find

the average score.
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AOR-01
ATk SUTFET ShTehH
(sft. €. )
L EIGRE]
S, 2025
(ST UTgHhH)
T,37.31R,-01 : UR=TeT 3=
o ;2 g2 SfYHag 37 : 50
SIRET = 70%

FT: (i) T 9EA 1 34t &
(ii) T997 QA2 T 7 TF FIE o F97 HIfg |
(iii) PRIt BT FI1T FIH H1 AT 781 &1

1. Tr=fafed § 9 FF-9 w29 9 IR -9 36
T 7 399 S & 9y U U wferw suufa 4 ufd-

EHRURAIS I 10
() Y, WS SId GEE I T Afgard g2aq
T T g |
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(i) TET FOTHE 9HEn

1 SfHAHRIT HifSTT, STl
X +x9 21
—2x; +x9 <1
4x; —x9 21
X1,%9 20
1 ARG B B |
(i) eIfehaHtRte & fau T 9@ &1 w&@m
o T Hehell
(iv) T% @ G &1 gea foag afg st 5 8, @
BHN TGt e |
(v) T LPP w1 gal sl §eft o 2t €1

2. (&) s fasi 3 w1 AT 9fd ad 9000 TehTAT
¥ TF TRIE H AN T 100 AR URI AN
g TS T 2.40 i o6 ¥ | wfaeeme aifores &
3R HE wU & At 71 FAfafea = A
HIfST 5
@» EOQ
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(i) ufd o e = g
(iii) STEA & &= &1 98
(iv) afg 3% @@ T 1 %, @ 9fa 9o w
AT |
(@) T e urA aren ur § fr edr gur 8
AT T ST Sfeq ¥ fS@eR me 20
e %1 aft e v w9 & oma € s &
PR S0 € IR AR ANHA @i s §

3T €T % 15 9fd 8 =uer fer ®, @ e

GUIA aret 1 yidfed ffswna g fham & 2
5
3. () F=fafea WE 9o 99e= &1 T fafy
T & HifIT : 5
7 =—x, +2x,
ST ATHIHIIT HITST, STelfch
—x, +3x, <10
X, +x,<6
X, —%x, <2
x,%, 20.
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(@) 9 St T 3F & T AB & % | <1 #qeii
A 3R B 9 et ¥ A1 &1 ufswan &

(w3t #) frfafea § - 5
NIC) I A Ty B
1 3 8
2 12 10
3 15 10
4 6 6
5 10 12
6 11 1
7 9 3
F G hl FAdH HE Al FAIHH
HifT |

4. () =Aaq segg fafy =1 gam e fefafed
qRee ARSI 1 IRMYS O & iy
3R =Aaw IRaed aFa off I ST @ 6
RGeS
D: D2 D3 Dy SUTsHdl

O:1/1 2 1 4 30
¥d 0203 3 2 1 50

O3/4 2 5 9 20
SHEREEI] 20 40 30 10
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(@) fFr=afafed faaT gaen = g sifsie 4

I II III v \Y
1 10 5 9 18 11
2 13 9 6 12 14
3 3 2 4 4 5
4 18 9 12 17 15
5 11 6 14 19 10

5. (%) U TF 20 S YR o S Hehel ¥ 1 IR THR &
IAE WA 1 ST YR (ST H) IR 91 (TSR

3H) R feemu ¥ : 5
YRt W /3RS U /3hTs
A 1 20
B 2 30
C 3 50
D 4 85

TIF YHR i FH H FH Th 3% of S S
FHel IR % HH & STYRTHIRLU T YR A

HifeT |

D-3254/A0OR-01

P.T.O.




[14] AOR-01

(@) T HF JauF Teh foRis 3G it 500 IehTsal
% T e 1 e Isiar &1 I el 9
Trefafed aftom o © .

AT =T @ AT = 40%

ST ATa U 31T = T 600

ANTd 9fd 318 = % 50

IS [ = 1000 1At

Yo i 3fel HIfd & RO HAAT B T

B 1 IS | 5
6. (%) fr=fafea LPP &t gt 9 shiferg : 5

7, =3x, —2x, +x,
SR ATHIHIIT HITST, STelfch

2x, —3x, +x, <5

4x, —2x,2>9
—8x, +4x, +3x, =8
x,,%, >0
x, To% ¥ stufaafyd ¥
(@) T ARl Fefitieh | Eaq 24 =0 §
96 M 3T T Ik AN T S 10 e
%1 ITIR =M | AH WIfST foh Fefifieh ™
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Had Tk & Yoo ¥ Fife W ogfa I
% 100 ! AMTA 3t € IR 10 e &t ofraam
a1 R ¥ AR 39 e 99 & ufa uh e
T HH WA H1 T 10 Tfq IeT T 7 | FAR

SR e 1% & % I T T T B

foTq =1 dSTe e =feq. ? 5

7. (%) ffafeq e & fau Seos wifay 3R
Shifdes 99 AR g ofafy fFefae : 6

Tfafater arafer

1—2
1—4
1—7
2—3
3—bH
4—6
4—38
5—6
6—9
7—38
8—9

Ot W © = 0 Ot H = = DN DN
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(@) [ 3fiFel & TUR W Th docials & Th

feadia ST Qe | a9me Tu fafi= @i

] wifgehand f=fafed € . 4
™ arfrehar
10 0.01
20 0.20
30 0.15
40 0.30
50 0.12
60 0.20
70 0.02

Tgfedsh GRS 25, 39, 65, 76, 12 &1 A

Feh dodtelS gl 37Tl e fedi § @ U

T fooda i el § 9w WhiX &l

3TN THITST | T ThR off F1a i |

X X X X X
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