
Student Exam. No.

GA}{PAT LINIVERSITY
B.TECH. SEM. VII MECHATRONIC ENGiII{EERING

CB C S REGULAR EXAMINATIOI{ NOV/DE C-2A1 6 EXAMINATION
2MC7 84 OPER.ATIOI\ MANAGEIWEIYT'

Time: 3 Hrsl fTotal Marks: 70
Instructions:-
l. Attempt all Questions.
2. Figure to the right indicate full marks
3. Answers to the two section must be written in separate drawing papers
4. Assume suitable data if necessary.
5. Draw neat sketch wherever.rr.niiul.

SECTION - I

Q.l (A) 
,A. standard weight of a special purpose brick is 5Kg and it contains two basic (4)
ingredients 81 and 82. 81 costs Rs. 5 per Kg and B2 costs Rs 8 per Kg. Strength
considerations dictate that the brick should contain not more than 4 Kg of Bl and a
minimum of 2 Kg of 82. Since the demand for the product is likely to be related to the
price of the brick, find out graphically the minimum cost of the brick satisfying the
above conditions.

' (B) Solve the following LP problem by Big-M Method. (g)
Z Min = 2X1+ BXz

Subject to 5X1 f X2 > L0
2X1,+ZX2 >1 .4
x I+4X2 >1"2

And XL,X2 > 0
OR

Q.l (A) A firm makes two products X and Y, and has a total production capacity of 9 tonnes (q)
per day. Both X and Y requires the same production capacity. The fir:m has a
permanent contract to supply at least 2 tonnes of X and at least 3 tonnes of Y per day
to another company. Each tonne of X requires 20 machine hours of production time
and each tome of Y requires 50 machine hours of production time. The daily
maximum possible number of machine hours is 360. All of the firm's olrtput can be
sold. The profit made is Rs 80 per tonne of X and Rs 120 per tonne of Y. Irormulate
this problem as an LP model and solve it by using grapliical method to determine the
production schedule that yields the maximum profit.

(B) Solve the following LP problem:
ZMax=3X1 +2X2+5X3

Subject to X1 + 2X2 +Xg < 430

il'i i;: =;;*
And XI,X?,X3 > 0

Q.2 (A) A company has four warehouses a,b, c, and d. it is required to deliver a product from (6)
these warehouses to three customers A, B and C. the table below shows the costs of
transporting one unit from warehouses to the customer.

(8)
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Warehouses

No. of Units

Customer

No. of Units
Find the op

(B)
#J:ilt"#J:'T3il'il3 fr :t-ffi #TiThJ1illationsrrip amons the activiti es and (6)

Activify Immediate
Predecessor

Activify tinne (davsi
Optimistic Mosf likelw FessimisticA a

J l lB A 14 2 lC A 2t\
l l 1 i

t + 17D C
L 2E B z
2 -J - )F' 8D,E 10 14 ^ 1

z lG E 3 4H 5.u, F 4 4.5t
I

8G,H I 2 / l

t ) Dri. w the network diagram for the project una .omput. Ei."teO
ii)

iii)

completion time of the pioject.
What should be the due date
completion?
What is the probability that the
exceed 56 davs?

to have 0.90 probability of project

Iength of the critical path does not

predecessor (6)

Q.2 (A) Following table gives a list of various ?I,u,r,., and theirinuolu.g]! iTle]I-ution of CAT *;;;j; a hosnital
Preceding Acti-vity Expected Compfetion

i) construct the network of activities and find the critical pat.-ii) For each non-criticar activity. fi;;ffi, free and totar float.
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(B) A company has received a contract to
located in towns A, B and C. The
required amounts of lwhich wil l

supply gravel to three
construction engineers
be needed at these conr

new construction projects
have estimated that the

r l l l  l 1 l ' n l P ^ T  t t a

(6)

The company has 3 gravel pits located in
construction projects can be supplied by

towns X, Y and Z.The gravel required by the
three pits. The amount of gravel that can be

lied

The company has computed
costs (in Rs) are shown in th

the delivery cost from each pit to each project iite. These
shown in the followins table:

Pit

Proiect Location
A B C

X .t 8 8
Y t6 1 A

L A 16
z 8 t6 1 A

Schedule the shipment from each pit to each ptoject in .such a manner that it rninimizes
- the total transportation cost within the constraints imposed by pit capacities and project

requirements. Also find the minimum cost.

Q'3 (A) The following table gives the activities in a construction project ald also gives other (S)
relevant information:

Activify Preceding
Activity

Time (months) Direct Cost (Rs '000)
Normal Crash Normal Crash

A 4 .,
J 60 90

B 6 A
a 150 250

C z I 38 60
D A 5 J l ) u 2s0
E C 2 2 100 100
F A 7 5 115 175
G D,B,E 4 2 100 240

Indirect costs vary as follows:

a) Draw an arrow diagram for the project.
b) Determine the project duration that will result in minimurn

Define floats and explain the importance,s of floats.

Explain the Methodology of Operation Research.

total project cost.

(B)

(c)
(3)

(3)

ravel wftcn wtli be needed at ilrese construct
Project Location Weekly R.equinement

{Truckloads)
A / z
B r02
C 41

each pit is as bllows:
Flant X Z
Amount
available(TruckIo ads) 76 82 77

Months 15 I4 t3 t2 l l t0 o B 7 6
Cost
(Rs)

600 s00 400 250 175 100 75 50 35 25
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Q.4 (A)
(B)
(c)

Q.4 (A)
(B)
(c)

SECTTON _ II

what is sales forecasting? Explain Multiple regressions rnethod folsales forecasti'g.Define the term Totar quality Managemeirt? Exprain different elements of TQM.what is benchmarking? Exprain thJprocess of Lenchmarking.

Explain the term,,Loading, Dispatching .?fr"nrorling,, for ppC.
Explain the different sampling method."
A solicitations firm employs typists on hourly piece-rate basis for their daily work.There are five typists and thlir charges and speea are different according to anunderstanding only o1e jo-b was given io on. typist and the typisr was paid for a fuIhour' Even if he worked for a friction of an htur. Find the least lost cost allocationfor the followine data.

I A \
\'.,
(4)'
(4)

(4)
(4)
(+/

Q.s (A)
(B)
(c)

Explain the operating characteristic curve.
what is Quality control? Explain the objective of Quality control.
lVrite down short note on: Just in time

OR
Derive the equation of economic order quantity for purchase model withoutshortases.

fiflH"lfiii'jlt i::j,:jtr,t::"::-:till.":IgSnent1ar smoorhing to rorecasr weekry

for l6thweek, rirn@
week.

(s)
(3)
(3)

(A)

(B)
(s)

(6)and has collected the t data for I 5 rveclrc t'\tr/\ L L ^ l

W 2 ,}
J A 5 6 6 9 l 0

*
i )

l t
I I

30
12
t0

l 3

o
1 A
t ' t

n
15

30
D 30 35 20 15 t0 10 l 5 20 30

Compute the forecait talufi sid;At
be used for determining forecast of t Sttr

Q.6 Write short nofes on: (Arythree)
(A) Measurement on averag.tfil-.ltrung., 1F; from 20 sarnples each of size 5 gave the 

Gz)
following result: x=99.6,R=7.0.Deteioin. ih. uutu., of the controls limits fordrawing a mean chart. (Given that for n:5,mean range:2.32*population S.D)

(B) what is inventory control? Explain the factors affecting to inventory control.

(c) A textile. mill buys its raw material from vendor. The annual demand of the rawmaterial is 9000 units' The ordering cost is Rs.l00 per order and the carrying cost is20% of the purchase per unit per month, where the purchas. pri.. pu unit is Re.l.find the following
- Economic order quantity(EOQ)
- total cost w.r.t EOQ
- number of orders per year
- time between consecutive two orders

Typist Rate per
hour

No. of pages
typed/hours

Jobs No. of pages

A 5 t2 P 199
B 6 I 4 a 175
C a

J E t( 145
D + l0 o 298
E 4 l i I 178
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Normal Sistributiom Te&tre
0  . 0 2 n  n l 0 . c 5 0 .  c 6

.  sc398 0 . 5 0 ? 9 ? 0 . 5 : 1 0 . 5 i 5 9 5 3 0 . 5 i 9 9 3 9 0 . s 2 3 9 2 2 0 . 5 2 ? 9 0 3
0 . 0 8 0 .  c 9

. 2
- 5

(

. !

1

.'

. 3

. 1
q

. 7
q

. v

!

. a

. 1
q

. 6

o

0 .  5 3 9 8 2 8
0 . 5 7 9 2 5
0 . 6 1 ? 9 1 1
0 . 6 5 s 4 2 2
0 . 6 9 1 4 5 2
0 .7  257 4 ' l
0 . 7 5 8 0 3 6
0 . 7 8 8 r { 5
0 . 8 , : . s 9 4
0 . 8 1 1 3 4 s
0 . 8 6 4 3 3 1
0 .  B 8 { 9 3
0 . 9 0 3 2
0 .  9 r  9 2 {  3
0 . 9 3 3 r 9 3
0 . 9 1 5 2 0 r
0 . 9 5 5 4 3 s
0 . 9 6 { 0 7
0 . 9 ? 1 2 8 3
0 . 9 . 7 7 2 5
0 .  9 8 2  r 3 6
0 . 9 8 5 0 9 ?
0 .98927 6
0 . 9 9 r 8 0 2
0 . 9 9 3 ? 9
0 .  9 9 5 3 3  9
0 . 9 9 6 5 3 3
0  . 9 9 7  4 4 5
0 . 9 9 8 1 3 1
0 , 9 9 8 6 5
0 . 9 9 9 0 3 2
0 . 9 9 9 3 1 3
0 , 9 9 9 5 I 7
0 . 9 9 9 6 6 3
0  . 9 9 9 ' i  6 1
0 . 9 9 9 8 4 :
0 . 9 9 9 A 9 2
0 .  9 9 9 9 2  8
0  . 9 9 9 9 5 2

0 . s 1 3 7 9 5
0 . s 8 3 r 6 5
0  . 6 2 1 7 2
0 .  6 5  9 0 9 ?
0 . 6 9 4 9 7 1
0 .  i 2 9 0 6 9
0 .  7 6 1 1 4 8
0 .  7 9  r 0 3
o . 8 r 8 5 8 9
0 . 8 1 3 7 s 2
0 . 8 6 5 5
0 .  8 8 6 8 6 r
0 .  9 0 { 9 0 2
0 . 9 2 0 7 3
0 , 9 3 4 4 7 8
0 .  9 1  5 3 0 1
0 . 9 5 6 3 6 7
0 . 9 6 4 8 5 2
0 . 9 ? 1 9 3 3
0 , 9 1 ' t 7 8 1
0 . 9 8 2 5 7 I
0 . 9 8 6 4 { ?
0 . 9 8 9 5 5 6
0 . 9 9 2 0 2 1
0 . 9 9 3 9 6 3
0 . 9 9 5 4 ? 3
0 . 9 9 6 5 3 6
0 .997 523
0 . 9 9 8 r 9 3
0 .  9 9 8 6 9 4
0 . 9 9 9 0 6 5
0 . 9 9 9 3 3 6
0 . 9 9 9 s 3 1
0 . 9 9 9 5 7 5
0 . 9 9 9 7 ? 6
0 . 9 9 9 8 4  i
0 . 9 9 9 8 9 6
0 . 9 9 9 9 3 1
0 . 9 9 9 9 5 (

0 . 5 1 7 7 5 8
0 . 5 8 ? 0 5 1
0  . 6 2 5 5 1 6
0  . 6 6 2 ' 1 5 7
0 . 6 9 8 4 6 8
v . t J t 5 t L

0 .  7 6 4 2 3 8
0 . 7 9 3 8 9 2
0 . 8 2 1 2 r 1
0 . 8 1 6 t 3 6
0 . 8 6 8 6 4 3
0 . 8 8 8 7 5 8
0 .  9 0 6 5 8 2
0 , 9 2 2 1 9 6
0 . 9 3 s 7 4 5
0 . 9 1 ? 3 8 {
0 . 9 5 ' t 2 8 1
0  . 9 6 5 6 2
0  . 9 ?  2 5 7  t
0 . 9 7 8 3 0 8
0 . 9 8 2 9 9  7
0 . 9 8 6 7 9 1
0 .  9 8 9 8 3
0 . 9 9 ? 2 4
0 . 9 9 4  r 3 2
0 . 9 9 5 6 0 {
0 . 9 9 6 7 3 6
0 . 9 9 ? 5 9 9
v , t t 6 t >

0 . 9 9 8 7 3 6
0 . 9 9 9 0 9 6
0 . 9 9 9 3 5 9
0 . 9 9 9 5 5
0 . 9 9 9 6 8 7
0 . 9 9 9 7 8 1
0 . 9 9 9 8 5 3
0 . 9 9 9 9
0 . 9 9 9 9 3 3
0 . 9 9 9 9 s 6

0 . 5 5 1 7 r 7
0 . 5 9 0 9 5 1
u .  b t y J

0 . 6 6 6 4 0 2
0 . 7 0 1 9 4 1
0 . 7 3 5 5 5 3
0 -  7 6 7 3 0 5
0 .  ? 9 6 ? 3 1
0 . 8 2 3 8 t  1
0 . 8 1 8 4 9 5
0 . 8 7 0 ? 6 2
0 . 8 9 0 5 5 1
0 . 9 0 8 2 4 1
0 . 9 2 3 6 4 r
0 , 9 3 6 9 9 2
0 . 9 1 8 4 4 9
0 . 9 5 8 1 8 5
0 . 9 6 6 3 7 s
0 . 9 7 3 1 9 7
a  . 9 7  8 8 2 2
0 . 9 8 3 4 1 1

0 . 9 8 7 I 2 6
0 . 9 9 0 0 9 ?
0 , 9 9 2 { 5 r
0 . 9 9 4 2 9 7
0 . 9 9 5 ? 3 1
0 . 9 9 5 8 3 3
0 . 9 9 ? 6 7 3
0 . 9 9 8 3 0 5
0 , 9 9 8 7 7 7
0 . 9 9 9 1 2 6
0 .  9 9 9 3 8  I
0 .  9 9 9 5 6 6
0 . 9 9 9 6 9 8
0 .  9 9 9 7 9 2
0 . 9 9 9 8 s 8
0 .  9 9 9 9 0 1
0 . 9 9 9 9 3 5
0 . 9 9 9 9 s 8

0 .  s 5 5 6 7
0 . 5 9 4 8 3 5
0 .  6 3 3 0 7 2
0 . 6 ? 0 0 3 1
0 .  7 0 5 4 0 1
0 . ? 3 8 9 1 1
v . t I v J t

0 .  ? 9 9 5 4 6
0 ,  8 2 6 3 9 1
0 .  8 s 0 8 3
0  . 8 1  2 8 5 7
0 , 8 9 2 5 1 2
0 . 9 0 9 8 7 7
0 . 9 2 5 0 6 6
0 . 9 3 8 2 2
0 . 9 1 9 4 9 7
0 .  9 5 9 0 7
0 . 9 6 7 r r 6
0 . 9 7 3 8 r
0 ; 9 7 9 3 2 5
0 . 9 8 3 8 2 3
0 . 9 8 7 4 5 5
0 .  9 9 0 3 5 8
0 . 9 9 2 5 5 6
0 . 9 9 4 4 r 7
0 .  9 9 5 8 s 5
0 .  9 9 6 9 2 8
0 . 9 9 1 i 4 1
0 . 9 9 8 3 5 9
0 . 9 9 8 8 r 7
0 . 9 9 9 1 5 5
0 . 9 9 9 4 0 2
0 .  9 9 9 5 8 1
0 . 9 9 9 7 0 9
0 . 9 9 9 8
0 .  9 9 9 8 6 1
0 . 9 9 9 9 0 8
0 . 9 9 9 9 3 8
0 . 9 9 9 9 5 9

0 . 5 5 9 6 i . 8
0 . 5 9 8 7 0 6
0 . 6 3 6 8 3 i .
0 . 5 7 3 5 4 s
0 . 7 0 8 8 4
0 . 1  1 2 1 5 1
0 .  ? ? 3 3 7 3
0 . 8 c 2 3 3 ?
0 . 8 2 8 9 4 1
0 . 8 5 3 I 4 1
0 . 8 7 4 9 2 8
0 . 8 9 { 3 5
0 . 9 i . 1 . 1 9 2
0 . 9 2 6 4 7 : .
0 . 9 3 9 4 2 9
0 .  9 5 0 5 2 9
0 . 9 5 9 9 , 1  l
0 . 9 5 7 8 4 3
0 . 9 1 4 4 L 2
0 . 9 7 9 8 r 8
0 . 9 8 4 2 2 2
0 . 9 8 7 7 7  6
0 . 9 9 0 6 1 3
0 .9928s7
0 . 9 9 4 6 1 1
0 . 9 9 5 9 7 5
0 . 9 9 7 0 2
0 .  9 9 7 8 1 {
0 . 9 9 6 { 1 :
0 . 9 9 8 8 5 6
0 . 9 9 9 r 8 1
0 , 9 9 9 4 2 3
0 . 9 9 9 5 9 5
o  o o o ? t

0 . 9 9 9 8 0 7
0 . 9 9 9 8 5 9
0 . 9 9 9 9 1 2
0 . 9 9 9 9 4 r
0 , 9 9 9 9 5 1

0 . 6 0 2 5 6 8
u . o l u ) / o

0  . 6 ' t  1 2 4 2
v . t ! t z o

0 . 7 1  5 3 7 3
0 . ' ) j 6 3 i 3
0 . 8 0 5 r 0 5
0  . 8 3  1 4 7  2
0 .  8 5 s 4 2  8
o . B ? 6 9 7 6
0 . 8 9 6 1 6 5
0 . 9 i 3 0 8 5
0  . 9 2 1  8 5 5
0 . 9 1 0 6 2
0 . 9 5 1 5 4 3
0 .  9 6 0 7 9 6
0 . 9 6 8 5 5 7
0 . 9 7 5 0 0 2
0 ' ,  9 8  0  3 0 :
0 . 9 8 4 5 r 1
0 . 9 8 8 0 8 9
0 . 9 9 0 8 6 3
0 . 9 9 3 0 s 3
0 . 9 9 4 7 6 6
0 . 9 9 6 0 9 3
0 . 9 9 ? r I
0 . 9 9 ? B B 2
0 .  9 9 6 4 6 2
0 .  9 9 8 8 9 3
0 . 9 9 9 2 r i . '
0 . 9 9 9 . 1 4 3
0 . 9 9 9 6 r
0 . 9 9 9 7 3
0 . 9 9 9 8 1 5
0 . 9 9 9 8 7 1
0 . 9 9 9 9 1 s
0 . 9 9 9 9 4 3
0 . 9 9 9 9 5 3

c . 5 6 7 4 9 5
0 . 5 0 5 4 2
0 . 6 4 4 3 0 9
0 . 6 8 0 8 2 2
0 . 7 r 5 5 6 1
v .  / i o J r f

0 .  ? 7 9 3 5
0 . 8 0 ? 8 5
0 . 8 3 3 9 7 ?
0 . 8 5 ? 6 9
n  Q f o

0 . 8 9 7 9 5 8
0 .  9 r . 4  6 5  7
0  . 9 2 9 2 r 9
0 . 9 1 r 7 9 2
0 . 9 5 2 5 4
0 . 9 6 1 6 3 6
0 .  9 6 9 2 s 8
0 . 9 7 5 5 8 t
0 .  9 8 0 7 7 (
0 . 9 8 4 9 9 7
0 .  9 8 8 3 9 6
0 .  9 9  t  1 0 6
0 . 9 9 3 2 4 1
0 . 9 9 { 9 1 5
0  . 9 9 6 2 0 7
0 . 9 9 ? 1 9 7
0 . 9 9 ? 9 4 8
0 . 9 9 8 5 1 !
n  Q 0 a o ?

0 . 9 9 9 2 3 8
0  . 9 9 9  4 6 2
0 . 9 9 9 6 2 1
0 . 9 9 9 7 , 1
0  . 9 9 9 8 2 2
0 . 9 9 9 8 7 9
0 . 9 9 9 9 1 8
0 . 9 9 9 9 4 6
0 . 9 9 9 9 6 {

0 . 5 3 1 8 8 :
0  . 5 i  1 4 2 1
0 . 6 1 0 2 6 1
c . 6 1 8 0 2 1
0 . 5 8 4 3 8 6
0 . 7 : . 9 0 4 3
0 . 7 5 1 7 4 8
0 .  7 8 2  3 0 5
0 .  8 : 0 5 7
0 . 8 3 6 4 5 7
0 . 8 s 9 9 2 9
0 . 8 8 r
0  . 8 9 9 7 2 7
0 . 9 1 6 2 0 7
0 .  9 3 0 5 6 3
0  . 9 1 2 9 4 7
0 . 9 5 3 5 2 t
0 , 9 6 2 4 6 2
0 . 9 6 9 9 4 6
0 . 9 ? 6 1 4 8
0 . 9 8 r 2 3 7
0 .  9 8 5 3 7  r
0 .  9 8 8 5 9 6
0 . 9 9 1 3 4 (
0 . 9 9 3 4 3 !
0 .  9 9 s 0 6
0 . 9 9 5 3 1 9
0 . 9 9 7 2 8 2
0 . 9 9 8 0 r 2
v .  y > 6 ) ) y

0 . 9 9 8 9 6 s
0 . 9 9 9 2 6 4
0 . 9 9 9 4 8 1
0 . 9 9 9 5 3 8
0 . 9 9 9 7 , 1  9
0 . 9 9 9 8 2 8
0 . 9 9 9 8 8 3
n  Q Q O O ,

0 . 9 9 9 9 { 8
0 .  9 9 9 9 6 6

U . J J ) B ] b

0 . 5 7 5 3 { 5
0 . 6 1 4 0 9 2
0 . 6 5 1 ? 1 2
0 . 5 8 ? 9 3 3
0 . ' t 2 2 4 0 5
0 .  ? 5 1  9 0 3
0 . 7 8 5 2 3 6
0 . B t l 2 6 r
0 . 8 3 6 9 r 3
0 . 8 6 2 1 4 3
n  A Q ? O l a

0 . 9 c 1 4 ? 5
0 . 9 i 7 7 3 6
0 . 9 3 1 8 8 8
0 . 9 < . r 0 8 3
0 . 9 5 4 4 8 6
0 . 9 6 _ 1 2 7 3
0 .  9 ? 0 5 2  !
0 . 9 ? 6 7 0 5
0 . 9 8 1 6 9 :
0 . 9 8 s ? 3 6
0 . 9 8 8 9 8 9
0 . 9 9 1 5 7 6
0 . 9 9 3 5 1 3
0 . 9 9 5 2 0 :
0  . 9 9  6 4 2 ' t
0 . 9 9 ? 3 6 5
0 . 9 9 8 0 ' i , :
0 . 9 9 8 6 0 5
0 . 9 9 8 9 9 9
0 . 9 9 9 2 5 9
0 , 9 9 9 4 9 9
0 . 9 9 9 6 5 !
3  . 9 9 9 7 ; e
f !  q q g A  l r .

0 . 9 9 9 E 8 8
0 . 9 g 9 . . 2 5
0 . 9 9 9 9 5 '
0 . 9 9 9 9 6 ' /

I

a

(
E.

. 8

END OF PAPER
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