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BACHELOR’S DEGREE PROGRAMME
(BDP)
Term-End Examination
December, 2024
(Application Oriented Course)
AOR-01 : OPERATIONS RESEARCH

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

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

(it) Answer any four questions out of

Question Nos. 2 to 7.

(i11) 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 :
5%x2=10

(1) The union of any two convex sets 1is

convex.
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(ii) The LPP :

Max. :
Z =8x) +xq

Subject to :

8x; +x9<8
2x; +x9 <6
3Xx; + X9 <6
x; +6x9 <8
X1,X9 20.

has infinite number of optimal solutions.
(i11) Unbalanced Assignment problem cannot be

solved.

(iv) The game G with payoff :

B
2 6
A

1s strictly determinable, whatever A may
be.

(v) Dual of a dual of an LPP is primal.

2. (a) A manufacturer has to supply 12000 units

of a product per year to his customers. The
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demand is fixed and known and the
shortage cost is assumed to be infinite. The
inventory holding cost is ¥ 0.20 per unit per

month and the setup cost per run is

T 350. Determine : 5

(1) the optimum run size
(11) optimum scheduling period
(111) minimum total expected yearly cost.

(b) A self-service store employees one cashier
at its counter. 9 customers arrive on an
average every 5 minutes while the cashier
can serve 10 customers in 5 minutes.
Assuming Poisson distribution for arrival
rate and exponential distribution for

service rate, find : 5

(1) Average number of customers in the

system.

(1) Average number of customers in

queue.

(111) Average time a customer spends in the

system.

(iv) Average time a customer waits before

being served.
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(a) Solve the following LPP : 5
Min. :
Z =b5x; —2xq
Subject to :
2x; +3x9 21
X1,X9 >0.

(b) An investment company wants to study the

investment proposals based on the profit
factor. While analysing a new investment
proposal, the company estimated the

probability distribution for the profit as

follows :
(in t}fzzi;l:nds) Probability
3 0.1
5 0.2
7 0.4
9 0.2
10 0.1

Use the random numbers : 19, 7, 90, 2, 57,
28. Simulate the profit of the company for
six trials. 5
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4. (a) Solve the following Transportation

problem : 6

Destinations
1 2 3 4 Availability
1121 16 25 13 11
Sources 2|17 18 14 23 13
3132 27 18 41 19
Requirements 6 10 12 15

(b) Solve the following Assignment problem : 4
I II 111 1Y \Y

11 17 08 16 20
09 07 12 06 15
13 16 15 12 16
21 24 17 28 26
14 10 12 11 13

Ot = W DN =

5. (a) In a Cargo loading problem, there are four
items of different per unit weight and

values as given below :

Item Weight/Unit | Value/Unit
i wi vi
1 1 1
2 3 5
3 4 7
4 6 11
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The maximum Cargo load is restricted to
17 units. How many units of each item be

loaded to maximize the value ? 5

(b) A firm uses every year 12000 units of a
raw material costing ¥ 1.25/unit. Ordering
cost 1s ¥ 15/order and holding cost 1s 5% per
year of average inventory : 5
(1) Find EOQ.

(1) The firm follows EOQ purchasing
policy. It operates for 300 days per year.
Procurement time is 4 days and safety
stock 1s 400 units. Find the re-order point,

the maximum inventory and average

inventory.

6. (a) Write the dual of the following LPP : 4
Max. :
Subject to :
X;+ X9+ X326
3X; —2x9 +3x3 =3
—4x1 + 3.X2 — 6X3 =1

X1,%9,X3 2 0.
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(b) A branch of State Bank has only one typist.
Since the typing rate 1is randomly
distributed approximating a Poisson
distribution with mean service rate of
8 letters/hr. The letters arrive at a rate of
5/hr. during the entire 8 hours work day. If
the typewriter is rented at I 1.50/hr.,

determine : 6

(1) The percent time an arriving letter

has to wait.
(11) Average system time.
(111) Average idle time cost of the type-

writer/day.

7. (a) Given the following data, prepare a
network. Also identify the critical path and

its duration : 5
Activity Duration
1—2 6
1—3 3
1—4 5
2—5 4
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8—10
9—10

T
Qo
O OO DN W A~ W O kg O

(b) Use the dual simplex method to solve the
following LPP : 5

Max. :
Z =-2x —xq
Subject to :
X; +Xg—Xg329
X; —2x9 +4x5 28

X1,%9,X3 2 0.
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AOR-01

TAqeh SUTTY hdishy (&, €. )
LB I IRRIE)
faaw, 2024
(ATETcTeh UTGshA )
T33.-01 : Higrar famma
g : 2 qU2 AHTH 3 : 50
IR = 70%

e . () FIT GEw 1 AT 81

(i) J97 Q&F 2 & 7 @& Fi3 R F97 &7
FHifora/

(iii) FeBeIT F FIIT 37 BT qHlT 767 81

. Trefafed wol & ¥ &HE-9 %o §9 3R
FHA-U 3T § ? 307 IW & 99 § TH Gfere
Iqufd =1 gfa-3<reeor ifse . 5%2=10

() T2l 2 oomE T==al &1 9ied STeE
T 2
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(ii) LPP, Z=8x, +x, hl STUhaHIHIT IS
EEIEDE
8x; +x9 <8
2x) +x9 <6
3x; +x9 <6
x; +6x9 <8
X1,X9 20

® IFd =g T 2

(iil) 3TE{ferd Fad g9&n g &l Rl S Fehdl

2

(iv) YT TR :

B
]
A
—2 2
g @A G HT A % fRd ft 99 & fau
g Trrel gl 71

(v) T&l LPP &1 gt &1 gt 319 st 2
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2. (F)TH FEia &l A9 UEHI &l Th IR S
12000 Seh1eal Wia o < &) A fEa @
3R 19F AR T €| HIAg= R0 AT
3 020 Wi ¥HE Wld HE ® SR T
A % 350 9fd @ 21 frefated w1 A
HIT - 5

() TRAH T MHT

(i) TS=d9 ST 3T

(iii) ~IAdH A JAM AR AN

(@)T&F @ 91 R & 99 T FR8E 2
yd® 5 e ¥ of9dd 9 UEs 3T © 3R
& 5 e o siead 10 U] o1 S

Y i St @1 SIHA S EigEi §ed | ©

AR Fal W =EEHT s § g1 fefated

Eq RIG Hﬂm : 5

G) Trm o wesdl ®1 igad dem

(i) U o UeRl 1 SEdT we

(iii) @ ¥ TH UEH g A SiEdd
hTed

(iv) Hal ¥ U8 Teh UEeh 1 SHa dlal
<hlcd
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(=) fr=fafea LPP &1 g1 *ifsT

Z = 5x1 _2.7(:2

1 ATHIHL HITT, Safh : 5
2x; +3x9 21

X1,X9 >0.

(@)U O /A A9 FREH & STMHUR W)

o wedEl w1 STEEE S WEdl Bl AU
fraw yE &1 fovdwor &\ ¥ wWE |

o o

o & fau fafafea wifgear sed
rehferd fovam

T (AR W) yTfrehar
3 0.1
5 0.2
7 0.4
9 0.2
10 0.1

Igfess |qE&msT 19, 7, 90, 2, 52, 28 I
TN & gL T & T e & o

1 TRV HITST 5
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4. (%) f=afafea aftas goen <t s s : 6
Tdeg

1 2 3 4 3Iqa=«l

1121 16 25 13 11

Wd 2|17 18 14 23 13

3132 27 18 41 19
AEeTshar 6 10 12 15
(@) fr=fafaa a7 o= <t g wifsw @ 4
I 11 111 1\ A\

11 17 08 16 20
09 07 12 06 15
13 16 15 12 16
21 24 17 28 26
14 10 12 11 13

Ot =~ W DN =

5. (F)Tdh SN YR T |, IR IURI & YR

AR A Frefafea €
IS UR/3HRE | UH/THTS
i wi Vi
1 1 1
2 3 5
3 4 7
4 6 11
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Afyehad HM 9 17 WT %l HH bl
Aol i & T gd& SR &l

feral gehrsal Wika &I ? 5
(@)U ®H T 1.25/3hE AN & Shed AT i

12000 THTSAT 9fq o9 TR H ot 21 e
AN T 15 i et 3R ¥R Srtd e
A= H1 5% Ffd a9 2| 5

(i) EOQ M Hifsru|

Gi) afx ®H Tk 99 H 300 A Ik eI
? @R ol w4 fE SR geenm
Wi 400 3HEA €, q [ ®R,
ffesha, =fad IR sfied Arergsl 31
SIS

6. (@)Fmfaf@a LPP & odt faf@w : 4

Z:2x1 +X2 +X3

&1 AfThaHihiol Hifaq, Safd .
X; + X9 +Xx3 26
3x; —2x9 +3x3 =3
—4x; +3x9 —6x53 =1

X1,X9,Xg >0.
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(@)W o H! ThH @ § halel Toh B

Bl MM R Agesd @ ® gl WA

8 VS ¥ Wigd s H B qA 8 =S

T S1eR I A R 578 yfafed 71 Al

TEATR HT TR T OL50/5E ®, q

frefafad 1 3 wifsT . 6

() ANTHA aTed 78R hT HfaRTd Uetell et
(i) Ed Ferm s e

L} [l
(111) TSI ﬁ SHIHdA [HI%hd onlel Al

7. (&) fm=Afafaa stiesl & fau th Feas T Eu|

ifdes 99 3R YT 31afy Jd HifeT ;5

Tieferfa Y
12 6
13 3
1—4 5
2—5 4
2—8 5
3—6 7
46 4
4—17 6
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5—8 3

6—8 4

6—9 3

7—9 2

8—10 6

9—10 5
(@) f=fafaa LPP =1 gdt Then fafu 9@ e«
HIfY 5

Z=—2X1_X3

&1 SAfYhadisheol Hifsg, SEfh .
.Xl + X2 _.X3 > 5
X; —2x9 +4x5>8

X1,X9,X3 20.

XX XXXXX
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