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BACHELOR’S DEGREE
PROGRAMME
(BDP)

Term-End Examination
December, 2025
(Application Oriented Course)
AOR-01 : OPERATIONS RESEARCH

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

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

(i) 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 :

2x5=10
(1) The dual of the dual is the primal in
LPP.
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(1) In a project network, a sequence of
activities form a loop.

(111) An unbalanced transportation problem
can be converted 1into balanced
transportation problem through the
addition of an appropriate slack

variable.

(1v) Multiple optimum solutions imply that
at least one worker get more than one

job assigned.

(v) The time interval between consecutive
arrivals always  follows  Poisson

distribution.

2. (a) A drive in bank window has a mean
service time of 2 minutes, while the
customers arrive at a rate of 20 per
hour. Assuming that these represent
rates with  Poisson  distribution,

determine : 5

(1) The proportion the teller will be
idle.
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(1) How long a customer will wait
before reaching the server ?

(111) What fraction of customers will

have to wait in line ?
(iv) The probability that a customer

has to wait.

(b) The demand for a particular item 1is
18000 units per year. The holding cost
per unit is ¥ 1.20 per year and the cost
of one procurement is I 400. No
shortages are allowed and the
replacement rate 1is instantaneous.

Determine : 5
(1) Optimum order quantity

(1)) Number of orders per year

(i11) Time between orders

(iv) Total cost per year, when the cost

of one unit i1s Re. 1.
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3. (a) Solve the following Assignment problem :

5
Job
1 2 3 45
Al8 4 2 6 1]
B|I0O 9 5 5 4
PersonC |3 8 9 2 6
D4 3 10 3
E[9 5 8 9 5]
(b) Solve the following transportation
problem : 5
Destination

1 2 3 4 Availability

121 16 25 13 11

Source 2 |17 18 14 23 13
3|32 27 18 41 19
Requirement 6 10 12 15 43

4. (a) Write the dual of the following Linear
Programming Problem : 5

Maximize :

Z=3% —2X, +4X3
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subject to the constraints :
3% +5X, +4X3 =7
6X + X, +3X3 =4
% — 2%y — X3 <10
X —2X, +5X3 =3
4% +1TXy —2X3 22
X9 20, X3 >0, x, is unrestricted.

(b) A project schedule has the following

characteristics : 5

Activity Time

N

1—2
1—3
2—4
3—4
3—bH
4—9
5—6
o>—7
6—38
7—38
8—10
9—10

QT UTDN H00R TG M

Find critical path.
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5. (a) Use simplex method to solve the
following LPP : 7
Maximize :
Z =X — Xy +3X3
subject to the constraints :
X+ Xy + X3 <10
2% — X3 <2
2x; —2x9 +3x53 <0
X1,%9,%3 =0.

(b) Find all the sequences that minimizes
the total elapsed time required to
complete the following tasks on two

machines : 3
Task Machine 1 | Machine 2

I 20 25

II 90 60

111 80 75

1Y 20 30

\Y 120 90

VI 15 35

VII 65 50
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6.

(a)

(b)
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A company manufactures 30 items per
day. The sale of these items depends
upon the demand, which has the
following distribution :

Sales (units) Probability
27 0.10
28 0.15
29 0.20
30 0.35
31 0.15
32 0.05

Using the following random numbers,
estimate the shortage/surplus of items
per day for the next 10 days : 5
35, 44, 8, 15, 35, 28, 61, 67, 70, 45
A diet for a sick person must contain at
least 4000 units of vitamins, 50 units of
minerals and 1400 calories. Two foods A
and B are available at a cost of ¥ 4 and
T 3 per unit, respectively. If one unit of
A contains 200 units of vitamins, 1 unit
of mineral and 40 calories and one unit
of food B contains 100 units of vitamins,
2 units of minerals and 40 calories,
formulate an LPP for minimizing the
cost and solve it graphically. 5
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7. (a)

(b)
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We have five jobs, each of which must
go through machines A, B and C in
order ABC, processing time (in hours)

are given in the following table : 5
Job Machine | Machine | Machine

A B C

1 8 5 4

2 10 6 9

3 6 2 8

4 3 6

5 11 4 5

Find the total minimum elapsed time

and idle time for each machine.

Solve the following integer
programming problem using branch
and bound method : 5

Min. :

z =3x; +2.5%,

X, +2x9 > 20
3x; +2x9 =50

X1,%X9 =0 and are integers.
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AOR-01
AT SUTTE hIEhH
(ait. €t i)
LEICRER ]
fegw, 2025
(ATEHE UTSThHH)
T,30.317,-01 : Wiehar srdem™
o ;2 g2 SfYhag 37 : 50
Y1Rar : 70%

T (i) I GEA 1 3 &
(ii)) J97 G&2 G 7 TF PIS AN F97 BT/
(iii) PRI BT FIT FI H1 AT T8 &1

1. frafafed § @ #F-8 F99 9 IR HH-9 310
T 72 U SW & Uy H U 9itra suuf an ufa-
ISR ST 2x5=10
(i) LPPH gt &t geft, o1 St ¥
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(i) TH RS qeas H, TfafaftEl @1 sTwH
Teh 19T ST §

(iii) TH oE{fad UReed 99en § TH 9w
fftra =) &1 et W 39 Hgfea IRewd

T H e S Hehdl |

(v) 3% TAH TA <A © fF *9 I %9 UH
FHHA H Tk F 3y S & fow faad
T

(v) TR ANEA & &9 &1 999 el gHem

W s | B ¥

2. (%) U a9 Yo foss! § Th Jds o1 71eg I
&1 2 T €, Stafer w8k 20 Ffd siel &1 <X
Y 1 €| 9 e o 3 < wiraE s | §,
1 T HIfT
() o€ U forad ok et ¥
(i) TH TEH i fEeHt W wgE ¥ R

fepat weftem shet Bt 2

(iii) et T femam o791 uferd | wciterm s ?
(iv) o€ ifaehar i1 foh TTeeh Teiten am |
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(W) T o9 3 ST AT 18000 Th1EAr Ffq ol
¥ T@-T@@ @FI % 1.20 Ui 5 9fd a6 2
T ©E AN T 400 ¥1 9@ T ¥ SR
JfaeeTa ST qhIfereh § | F1d Hhifg 5
(i) FeaH AT "B
(i) wfa a9 e &t e
(iii) SATEX & &= w1 gHA
(iv) 9f¢ T 3HE i AN T 1 8, O 9fq a9
el AT

o o o

3. (=) feAfafea faa 99@n &l g Sifeu 5

~

NI
12345
Al8 4 2 6 1]
B|0O 9 55 4
FFR—C|3 8 9 2 6
D|4 3 10 3
E|9 58 9 5]
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(@) fFAfafed 9iaed T &l g i8¢ 5
TTasq
1 2 3 4 YTl
1121 16 25 13 11

gd 2|17 18 14 23 13

3 (32 27 18 41 19

AERIhd 6 10 12 15 43

4. (&) Frafafea e Som g 1 g faftaa

5
STfereRaHiRT

Z=3% —2Xy +4X3
Safeh :

3% +9%Xy +4X3 =7
6% + X +3X3 >4
% — 2%y — X3 <10
X —2Xy +5X3 >3
A% +TXy —2X3 22
Xo >0, X3 >0, x, Tl €1
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(@) T UREASH S S Fefated fosmand € :

4—9
5—6
5—7
6—8
7—8
8—10
9—10

< O DN~ 0 b Ot O

Shifder 99 J1d HifT |

~

5. (&) Uyl fafy &1 g3 e FeAfaiad LPP &l
T HIfST 7
ATYHAHRLO DI ¢

Z=X% —Xo+3X3
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X + Xy + %3 <10
2% —X3 <2
2x; —2x9 +3x53 <0
X1,%9,%3=0.
(@) frefafed sl & § 7= | @ A &

foTT oM el Sdtd qHI T =[ATHIHLO FHLd
U Gt eTIshA A1d IS 3
Eap) i 1 Yt 2
I 20 25
II 90 60
111 80 75
v 20 30
\ 120 90
VI 15 35
VII 65 50

6. () Tk ST 30 SAE HfAfgT AT T 37 S
&1 Tl sufafed dea =1 A\ 9w enafa

¥
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fareht (zerTea) wrfereRar
27 0.10
28 0.15
29 0.20
30 0.35
31 0.15
32 0.05

ffafea agfes F@msl &1 T&R w

A 10 feai & fauw ufafes sl =1

ATYFHaH HHI TR HITT 5
35, 44, 8, 15, 35, 28, 61, 67, 70, 45
(@) T WR Afdd & 3Mer # faarfi\ &t 4000
ShTEAl, WIS St 50 THISAT 3R 1400 et
BT =T | €1 28R A 3R B &H9: ¥ 4 3R
% 3 7fd ST W U § | Al A it T HTE
T faafga =1 200 sw=at, @is &1 1 3HE
iR 40 Bt € 3R B i Tk 3 | faarfid
HI 100 THEA, @EHES ® 2 THEA SR
40 HARY €, A AN & AaHIH & faw g8
T LPP & w9 H gfm wifm 5§ amwe
fafer 9 g1 sRifSw ) 5
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7. (%) 3R 99 U= Site €, {599 & 99 T &l HH
ABC # WefiM A, B 3R C & =1 arm|
yfsran IO (Svel §) e <F T 9Ron § fem

TG : 5
S | WA | WA B | Wi C
1 8 5 4
2 10 6 9
3 6 2 8
4 7 3 6
5 11 4 5
e AqH A 99d 3R T HRAA
el W 1 HHE TG I | 5

(@) TreEn-uieg fafy 1 g4 ot fEfated
quTich YIITHA FHE S FA HITWT

1 FATHIRLI HITIT

Seifeh :
X, + 2%y > 20
3x; +2x9 250
X1, % >0 3T YOI 1|

X X X XX
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