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Instructions:

1. Attempt all questions.

2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.

4. English version is considered to be Authentic.

Q.1

Q.2

(a)

(b)
(a)

(b)

(b)

(I) Explain the scope and application of operations research.

(I1) Write the general linear programming problem (LPP) with n variables and
m constraints.

State the sources of waste and methods to minimize it.

Find optimal solution of given LPP.
Minimize Z=3X; + 5X,
sit
X1<4
Xo<6
3 X1+2X,>18
X1, Xo>0.
Company produces two types of products “A” and “B”. Product B is superior
quality and product B is lower quality. Profit on the two types of products A
and B are Rs.30/unit and Rs.40/unit respectively. The data about resources
required and availability of resources are given below:

Requirement of resources
Capacity
Product A Product B available
(Per week)
Raw material
60 120 1200
(Kg)

Machme_ Hours 5 7 830
(per piece)

Assembly Hours 4 5 1500
(per piece)

How should the company manufacture the two types of products in order to
get the maximum overall profits? Formulate the problem as a LPP.

OR
Solve following LPP by graphical method.
Max(Z)= -2X1+3X;
Sh
2X1-Xo<4
-3X1+Xo<3
X +X5<5
X1,X2>0
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Q3 (3 A company is spending Rs.1200 on transportation of its units from three
plants to four distribution centers the supply and demand at units with unit
cost of transportation are given as under.

DISTRIBUTION CENTERES
PLANTS D1 D2 D3 D4 SUPPLY
P1 20 30 50 17 l
P2 70 35 40 60 10
P3 40 12 60 25 18
DEMAND 5 8 7 15

What can be maximum saving by optimal scheduling?
(b) Five different machines can do any of the five required jobs with
different profits (in Rs.) resulting from each assignment as shown below.

MACHINES
M1 M2 M3 M4 M5
JI 40 47 50 38 50
CJ) J2 50 34 37 31 46
B J3 50 42 43 40 45
S J4 35 48 50 46 46
J5 39 72 51 44 49

Determine optimum assignment to maximize profit.
OR

Q3 (@ A company has received a contract to supply gravel for three new
constructions projects located in towns A, B and C. The company has three
gravel pits located in towns X, Y and Z. the requirements of three project sites,
the cost of transportation per unit truckload from each pit to each project site
and availability of gravels at the pits, are shown below.

. Project sites Availability
Gravelpits 3T | ¢ (Truck load)
X 4 8 8 76
Y 16 24 16 82
Z 8 16 24 77

Requirement
(Truck load) 2] w24l

Determine transportation schedule so as to minimize total transportation cost.
Also find the minimum cost.

(b) Five different machines can do any of the five required jobs with different
profits (in Rs.) resulting from each assignment as shown below:-

MACHINES
M1 M2 M3 M4 M5
JI 32 38 40 28 40
(‘]) J2 40 24 28 21 36
B J3 41 27 33 30 37
S J4 22 38 41 36 36
J5 29 33 40 35 39

Determine optimum Assignment to Maximize Profit.
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Q.4

Q.5

Q.5

(@)

(b)

(@)

(b)

(a)
(b)

(@)
(b)

An improved version of Central Lathe costing Rs. 40000 was available in
1992. Its resale value and operation maintenance cost in Rs. Are given below:

Year 1 2 3 4 5 6 7
Operation
maintenance | 1000 | 1100 | 1300 | 1600 | 2000 | 2500 | 3100
cost
Scrap value | 30000 | 28000 | 25000 | 21000 | 16000 | 10000 | 4000

When is it advisable to replace this Lathe?
Production for CNC shop has 8 jobs to be scheduled. They are to be scheduled
for milling and drilling. The time in minutes are given for each job as under.

Job A B C D E F G H
Milling | 40 36 48 28 20 55 10 30
Drilling | 32 50 20 45 60 35 20 70

Determine optimal sequencing of job show that total elapsed time is minimum
and also determine total elapsed time.

OR
A milling machine purchased of Rs.80, 000 in second hand condition has its
aging running cost given by 2000 + 1000 VN, where N is the number of years.
Its resale price from year is given as.

Year 1 2 3 4 5 6
Fﬁﬁf 29000 | 20000 | 18000 | 12000 | 4000 1000

When is it advisable to replace this milling machine?
Determine the optimal sequencing of jobs from the following data and obtain
the value of T, the total elapsed time involved. Machine order is M1 to M2.
Job 1 2 3 4 5 6 7 8
Machine M1 | 7 3 6 8 9 5 4 3
Machine M2 | 8 8 2 4 7 5 6 8

Define synchronous manufacturing and explain Hockey stick phenomena with
neat sketch.
(i) A company requires 4500 units of an item half yearly. The cost of
ordering is Rs. 100/- per order. The carrying cost is 20%. The unit price
of the item is Rs. 10/-. Determine EOQ
(ii) Define inventory management. What are the objectives of
Inventory control?
OR
Define the bottleneck and discuss the strategies in brief to reduce the
bottleneck.
(i) The production department for a company requires 3600 kg of raw
material for manufacturing a particular item per year. It has been
estimated that the cost of placing an order is Rs. 36 and the cost of
carrying inventory is 25 percent of the investment in the inventories. The
price is Rs. 10/kg. Determine an ordering policy for raw material.
(i1) Define EOQ and enlist assumptions for uniform demand.
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oAl
(1) uR2let IAAell Guollcdl uMestal. 09
(2) dlollar Yoot WoeAHs] n AZAGHU WA m SReed HI2 %ol
QeiNcimy
Areatl Bl e2lcl Aal atscletl BGuiAl ¥ U 09

o{lAell LPP Hi AJQEHA G¥AH ANl 09

Minimize Z=3X; + 5X,
s/t
X1<4
Xo<6
3X1+2X,>18
X1, Xo>0.

As SUol A Yssed A ual B clolld B, Ulsse A Gl salddl ual 09
Usse B o{lAl scl@dlell 8. Ulsse A UR sl2A€l 30 3AA A UIssS B

U stA€l ¥0 3a B. Wssed olollalall Hdell Hledl olAstt 2ol
AUA B,

R »3Raud
HedH Gucotdl
ulsse A Ulsse B
(6all3s)

sl 1l ((sau) 60 120 1200

H9lotoll SCUS . , 820
(AsH €ls)

A Aol sALs . ; 1500
(AsH €ls)

$Ucll Ulssed d2cll clolld B2l HetH $ILEL &l ? L SlaASlal LPP ol
UMl ¥Rdl.
wal

o{lAoll slatstell AssA Al B3t Rl 0V

Max(Z)= -2X1+3X;
S/t

2X1-Xo<4
-3X1+X,<3

X+ X255

X1,X2>0

As SUoll Aol Mol %2 U2 20l welloe Ul AR SlRelloj2lol AR 09

UR HIAal AwlA sal HI2 1200 3ol W 52 8. oflAcll 2™l
AsH €ls %2 WA WA B.
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DISTRIBUTION CENTERES
PLANTS D1 D2 D3 D4 SUPPLY
P1 20 30 50 17 7
P2 70 35 40 60 10
P3 40 12 60 25 18
DEMAND 5 8 7 15

$Uoll 2lo WS 2ot WAL UL HedH 3ecll 3 caulcl ad ® 2

ol olA gallcaul Yool Bl UiA ol el el Ui Hloll GUR scllMl AU 09
A Al 2stdl o5l (MMl w YHA B.

MACHINES

M1 M2 M3 M4 M5

J 40 47 50 38 50

é J2 50 34 37 31 46

5 J3 50 42 43 40 45

S 4 35 48 50 46 46

J5 39 72 51 44 49

HetlH otsl Aol atstat A GE el el el uiU Hallodal AW,
Al

Ysl. 3 A A5 SU{lal A B ual C IWHIHL AAAL ARl olall $o252el UBse HIE 09
suAL Y3l wsellell slogise HAA 8. siuolloll sUAL Geuleol 5l QL
$0dl X,Y,Z OWHIHL A B. 28 UBse ueoll w3R2ad €35
Gauleol Jonell Wpse Yllall yld 25 Als URdset WA wal Geulest
S0l UR Ut oeell oflAoll Ml eldc B.

sul Ulgse ulge Yl ogesll
GaUlEal 500 | A B C (25 AS)
X 4 | 8 | 8 76
Y 16 | 24 | 16 82
Z 8 | 16 | 24 77
?sglgﬁa? 72 | 102 | 41

sA URdgel WA dydH sl ¥33| URdset Alsyet olssl sA el
AYdH W 0l

ol oA eallcall Yoo %l Ui Aol el el uid 1Al GUR sladcuMi 09
A A Al st o1l (UML) 2 Y- 8.

MACHINES
M1 M2 M3 M4 M5
JI 32 38 40 28 40
é J2 40 24 28 21 36
B J3 41 27 33 30 37
s J4 22 38 41 36 36
J5 29 33 40 35 39
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HedlH o8l Ancll astal Geaasdl yel el uid slol el HEL ULA
Hallotal L.

Y. ¥ A qeeR Ul Aoz Alg] olclet IA ¥0000 3.HL HAd &d. Aol A-Act 09
A ol BURAet — Afo2atod S22 3, Hi olAcil Slesui c2ldd B.
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Acy 3. Ml

ol Yl Aol AL WuUHl Wss2atHi ¢ edllottxlle] 2lsy(@ol s2eae] B. 09
Axlle] Hlcllol wal gleflor w2 2llsy(@ol s2cle] &. €35 St HIZall
A Hlollerul oA wd 8.

Aol | A B C D E F G H
lcllow | 40 | 36 48 28 20 55 10 30
Sledlot | 32 | 50 20 45 60 35 20 70
dAgdd AAWRS alsH W LAl AU H WuRAst 12 syt
8.

Aal
Uy A As A5S dos Hlcllol Hallst 3. €0,000 Ui Wltej, ¥ ®oll 0ol Slke 09
WA YA Yool dRlellell 8. 2000 + 1000 VN, %l N W ool WS
AR. Boll A (Bucd 2u1 (1A Yxu B,
ay 1 2 3 4 5 6
A
(B

29000 20000 18000 12000 4000 1000

Ulotal sl a¥ wedd A ?
o ¢- €l(lotl M1 A M2 Hallodt URell YUH M1 Aol M2 Ul $HHL UAMIR 09
Al 8. AHell Ulsal A oA yosol B,
8oL 1 2 3 4 5 6 7 8
Hollet M1 | 7 3 6 8 9 5 4 3
HollstM2 | 8 8 2 4 7 5 6 8
SA AYTH AAWS 2l8H T .
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