Seat No.: Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER - VI « EXAMINATION - WINTER 2015

Subject Code: 2361925 Date: 10-12-2015
Subject Name: OPERATIONS MANAGEMENT
Time: 02:30 PM TO 05:00 PM Total Marks: 70

Instructions:
1. Attempt all questions.
2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. Each question carry equal marks (14 marks)

Q.1 (a) Explainthe scope and application of operations research. 07

Y. 1 A AUReAe A ol Gualollel dat calid uxesdl. 09

(b)  Write the general linear programming problem (LPP) with n variables and m 07
Constraints.

o dlRaR YNoullol YedH of n AZRACAU Wl m Sgor M2 ¥olRA 09
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Q.2 (a) Formulate following linear programming problem. A firm uses lathe, milling 07
m/c and grinder to make two m/c parts. The table below represents the
machining time required for each part, the machining time available on
different machines and the profit on each machine part. Find the number of
part A and part B to be manufactured per week in order to maximize the

profit.
Machining
Tvpe of machines Machining time time required
p required (minute) per week
(minute)
A B
LATHE 12 6 3000
MILLING MACHINE 4 10 2000
GRINDING MACHINE 2 3 900
PROFIT PER UNIT Rs.40 /- | Rs.100 /-
s A AlGsA Addl ol dletar Yonot slastal slRjde s 09
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Q.3

(b)

(b)

(a)
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(Hll2)
({l{le)
A
au 92 S 3000
Hlellor wellet ¥ 0 2000
WSS Holet R 3 €00
o5l Ul AsH 3L.¥0/- | 3L.100 /-

Find optimal solution of given LPP using simplex method

Maximize Z=3x1 + 9x2

Subjected to : x1 +4x2 <8,

x1 +2x2 < 3,
And x1, x2 > 0.

ol Aol Ale(l2R Yool NeAHaAl 3w(lHA G3ct RAeatell ddl

Aol

Maximize Z=3x1 + 9x2

Subjected to : x1 +4x2 <8,

x1 +2x2 < 3,
ual x1,x2>0.

OR

Find optimal solution of given LPP using graphical method.

Maximize Z=5x1 + x2

Subjected to : 5x1 + 2x2 <20,

x1 >3,
x2 <5,
And x1, x2 > 0.

o{lAetl Aol Wonlot NeAHA 3 (HA GFA AssAH Al

ol

Maximize Z=5x1 + x2

Subjected to : 5x1 + 2x2 <20,

x1 >3,
X2 <5,

Ual x1,x2>0.

A company has three plants and four warehouses. The supply and demand
in units and the corresponding transportation costs are given in the table. The
company presently follows the allocation of the units from plants to Ware

houses are also mentioned in the table.
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(b)

Ware Hoses

W, | Wh | W, | W, | WPy
P, 5 10 |4 Ii 5 10
:_é P, ‘éi 8 7 9 ENl 25
N |5 [Lo |5
P; 4 2 5 7 20
Demand 25 10 15 5 55

(i) Is this feasible solution?

(ii) Is this solution degenerate?

(iii) Checks if present allocation is optimal. If not, find an optimal solution.

Answer the following questions with brief reasons.

(iv) Does this problem have more than one optimal solution?

As 51Ul WA 2Bl Wellod WA 2AQL AMRL B. SlresHi %33] Hidl WA
YReloll el AH% 2lolWEalet ofl (5ud ealdd 8. susll slct 22l
Wlogoll auk Yol WsA 8, A «{lAstl slresui eldd 8.

Ware Hoses Suppl-
W, [ W, | W, | w, | PR
10
P, 5 10 4 5 10
= 20 3
S | P| 6 | 8 7 EEE.
e 2
(5 | [o 1B
Py | 4 2 5 7 20
Demand 25 10 15 N 35

. 9 AUl B3 Slyod © ?

ol. 9 Al B3 Sl wotRe B ?
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Five different machines can do any of the five required jobs with different
profits (in Rs.) resulting from each assignment as shown below.

25l 51201 U ol Aot Yslloll waltot .

MACHINES
M1 M2 M3 M4 M5
| JI 40 47 50 38 50
) J2 50 34 37 31 46
CB) I3 50 42 43 40 45
S J4 35 48 50 46 46
J5 39 72 5 44 49

Determine optimum assignment to maximize profit.
o{lA ealcal Yool ol Ui ot el el UiA Hloll GUR sclMl
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Q.3
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Q.4

(a)

(b)

(a)

MACHINES
M1 M2 M3 M4 M5
| JI 40 47 50 38 50
) J2 50 34 37 31 46
CB} I3 50 42 43 40 45
S J4 35 48 50 46 46
IS5 39 72 51 44 49
HedH ol Al astat A GEauell slot el el Uil Hllotal AL
OR
Obtain an optimum basic feasible solution to the following transportation 07
Problem
Plants Warehounse Factory
W1 | W2 W3 W4 Capacity
A Q 8 6 5 50
B 0 3 3 0 40
C 3 3 3 10 75
Demand | 50 60 25 30

o(lA WAA 2ler WAt YoAH HIZHALAHH Sl{luc A@RjUet Andl. 09

Wl-2 dalElx 5523l
v Wi | w2 | w3 | w4 sURE
A o 8 ] 3 50
B o 8 8 0 40
C 3 3 3 10 75
HiaL 30 60 25 30
Five different machines can do any of the five required jobs with different 07
profits (in Rs.) resulting from each assignment as shown below:-
MACHINES
M1 2 M3 M4 M3
] Il 32 38 40 28 40
0 ]2 40 24 28 21 36
B I3 41 27 33 i0 37
g 14 2 38 41 36 36
I5 29 33 40 33 39

Determine optimum Assignment to Maximize Profit.
o(lA eallcal yosol a1 Ui slol el el UuiA Hallol BUR slaccudi 09

AU A Al AsLA a§l 3uml v Y- B.

MACHINES
M1 M2 M3 M4 M5
] | i2 38 uli] 22 40
0 ]2 40 24 2 21 36
B I3 41 27 i3 30 37
g 14 22 38 4 36 36
I3 20 33 40 35 30
HetlH olsl Aol astal A Gl sl el el Wi Hallotal AW
A milling machine purchased of Rs.80,000/- has its running cost given by 07

2000+1000VN, Where N is the number of years. Its resale price is from year
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given as:

Year 1 2 3 4 > 6
Resale | 59000 | 20000 | 18000 | 12000 | 4000 1000
value(Rs.)

When is it advisable to replace milling machine?

As (Aot Hellotoll WALEL (B ¢0,000 3Ma B, e{l0L Slre H2e]
Y2 200049000 VNN &l %l NN= ol ivau 8. ellotol AAct
Bt ol Aol 2o1cdni e20ad B.

ad 1 2 3 4 5 6
Aa
(51t
(Rs.)
Al Hallot sl cRA dedd Bcllas ® 2

Determine the optimal sequencing of the following jobs and total elapsed
time. Machine order is M1 to M2.

29000 20000 18000 12000 4000 1000

Job 1 2 3 4 5 6 7 5
Machine M1 7 3 6 & 9 3 4 3
Machine M1 8 5 2 4 7 5 6 5

Determine minimum elapsed time.
s (ot M1 M2 Hllot Ul yuUH M1 wal Ul M2 sHHL

URAR Al B, dAxell ylsal ama oA yorol .

Job 1 2 3 4 5 6 7 5
Machine M1 7 3 6 8 9 5 4 3
Machine M1 8 5 2 4 7 5 6 5

S AYTH AERS AHAU Wl

OR
(1) Write complete method to solve replacement problem for equipment
deteriorates gradually.
(i) Explain Johnsons rule in context of sequencing.

() As ARV YU Al la Aol 8EAUNRA wedal Hie(l Ayel
I cul.

(ii) AlsalAodLetl Aol ¥8lool 3 AU

(i) Explain A B C analysis.
(i) Give at least two industrial application of Transportation and Assignment
technique each.

() Aol Al AR AHos A
(ii) 2letWEet WA AW N2 25o{ls HIEZ JNHL Al A NPl
A3 atet .

Give classification of waste and explain briefly.
Aza] clalsel wUl gsHi UMt

(1) Define: - Bottlenecks & Non Bottlenecks.
(i) Define EOQ and enlist assumptions for uniform demand.

(i) AHLA. — ollecals Ual ollol Gl2HAS
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(i) EOQ o\ caulvAlRlcd 5.l A5t Hiol Hizell U0 dRdl.

OR
Q.5 (a) State the methods to control cost. Explain any one. 07
Ui U A W slofHl uncle(l ugldudl weucl. slefunl As AHesdl. 09

(b) Define synchronous manufacturing and explain Hockey stick phenomena with 07
neat sketch.

o oslodt NoYFsARI ol calvaul AW AHy &lsl- ¥Els weetsll 09
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