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Eighth Semester B.E. Degree Examgiﬁéétion, July/August 2021
Operations Research
Time: 3 hrs. R Méx. Marks: 100
Note: Answer anﬁaF'I VE full questions. %
1 List and explain the phases of Qperatlgns research. o ) (08 Marks)

A diet of a sick person must contain atleast 4,000 units of v1tarnms 50 units of minerals and
1400 calories. Two foods are‘available at a cost of Rsi4 and Rs.3 per unit respectively for A
and B types. If food A eontains 200 units of vitamins, 1 unit of mineral and 40 calories and
if food B contains 100 units of vitamins, 2 units of* mmeral and 40 calories, formulate this
problem as LPP model and solve it by graphlcal method to find the least cost with minimum
requirement of the ingredients. e (12 Marks)

Discuss the scof)ie of operations research. ' (06 Marks)
Use graphical method to solve the following LPP.
Maximize Z'= 2x; + 3x» e
Subjected to constraints (i) x, +%x,;<30 (i) x, 23 (iii). 0<x, <12

(iv) 0<% <20 (v) xl—x%zo; X, X220 (14 Marks)
What is the significance of introducing slack, surplus and artificial variables in LPP?

{64 Maiks)

Solve the following LPP by simplex method:
Maximize Z = 4x, +3x, :
Subject to constraints (i) 2x, +x, < 1000 (1) x, +x, = 800 Cm) X, <400 (iv) x, =700

(16 Marks)
Solve the given problem using Blg ‘M method.
Maximize Z=-2x,-Xx, 4 W ¥ .
Subjéct to 3x, +x, =3, 14X, +3x, 26, Xj2x,<4, X,X%20 (20 Marks)

. What is degeneracy in transportatlon problé};n'? Discuss how it can be overcome. (04 Marks)

L&T Company needs 3, 3, 4 and 5. million cubic feet of fill at 4 earthen dam sites I, 11, 11!
and IV in Karhataka. It can transfer the fill from 3 mounds A, B and C where 2, 6 and 7
million cubic feet of fill is available respectively. Costs of transportation for one million
cubic feet of fill from 3 mounds, to the 4 sites in lakhs of rupees are given in the table below
(Table.Q5(b)). Determine the optimal transportation plan which minimizes cost to company.
Sites

I |1 |IID|IV
A|l15]10]17]18
Mounds [B | 16| 13|12 ] 13
Cl12]17]20] 11

Table.Q5(b) (16 Marks)

What do you understand by a balanced and unbalanced transportation problem? How an
unbalanced problem is tackled? (06 Marks)
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A product is produced by four factories A, B, C and D and.their unit production costs in
them are Rs.2, 3, 1 and 5 respectively. Their production-eapacities are factory A — 50 units,

— 70 units, C — 30, D — 50 units. These supply | _ducts to four stores with their
demands of 25, 35, 105 and 20 units respectively. Urgt transportation cost from each factory
to each store is given in Table.Q6(b). Determine ﬂﬁaxrex?ent of deliveries from each factory to

each store, so that total cost of production cum: tran,sp\onatton is minimum.

Stores L £
K 234_*‘;‘
A 41611 "‘é,.'f ) -
Factories [B |10 [8 |7 Table.Q6(b) Y |
C[13]3 [ 942 4.&%
D|4]6f %&j ¥ i (14 Marks)

A small project is composed b?ﬁ@twmes with their time esnmates listed in Table.Q7.
Draw project network & ¢ 4

Find expected duratlcm ‘variance of each activity’a dﬁts expected project length -
What is the probabili ompleting project: l%d

(i) Atleast 4 wee lier than expected. #

(ii) If project i 'in 19 weeks, what is thq@bability of meeting the due date?
Activitx . | & 3 ?
2 N [1]7 :

@% "’” 1147 ~ ¥
L 1-# (2|28 N
%S85 [1]1]1 " Table.Q7
3-5 25|14 ’ 3‘ q
4-6 |2[5]80 ,@' S
5-6 |3[6[15]Y » b vy (20 Marks)

State and explain in bn;?:ndall’s notanon,fol??fepresentmg qu sing models. (06 Marks)
A self service stofe employs one cashier at its counter. An7average of 9 customers arrive
every 5 minutes’ whﬂe the cashier caﬁ*sgnfe 10 customers liﬁEmeutes Assuming Poisson
distribution of ﬁwal rate and expogh;tgeﬂ dlstnbutlon of service rate find:

(i) Ave agavnumber of customers in'system A
(i) Aveérage number of customers.in queue { k4
(iii) Ayerage time a customér ds in system

rage time a cust@ aits before beingsserved. (14 Marks)

piam the following te%(x) Pay off maﬁik\w(u) Saddle point (iii) Fair game (06 Marks)
dominance rule,ﬁfﬁld the optimum s‘w*gles for both players.

B,
A4 2 00201 1] N
A,l4 3fllf 2 2 )
A4 3 -5 1 2|, e (14 Marks)
A4 3 4 21 2 N
A4 3 3 -2 29

State assumptionsdnade while applying Johnson’s rule to n jobs on 2 machines. (06 Marks)
Use graphical method to minimize the time required to process the jobs. Details of
rocessing time (hrs) and sequence given below:

Jobl: | A-4,C-2,D-6,E-3,B-2

Job2: {'€-8, A-3,D-4,B-2,E-3
Find %uence of jobs on each machine and total elapsed time for both jobs. (14 Marks)
’ * ok 2 0f2 * %k
L
¢ N
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Eighth Semester B.E. Degree Examination, July/August 2021
Additive Manufacturing
Time: 3 hrs, Max. Marks: 100

Note: Answer any FI VE Sull questions.
1 Define additive manufacturing. Justlfy why additive manufactuﬁﬁé is so important in

modern days. R, _ (07 Marks)
Explain the additive manufacturing process chain. (06 Marks)
Give the detailed classmcatlon of AM processes. (07 Marks)

With a neat sketch, explain the working principle of Stereohthography process. (08 Marks)

Discuss the post processing of AM parts. (07 Marks)
Write the applications of AM parts. (05 Marks)
Explain the importance of system drives and devices in AM machines. (06 Marks)
With a neat sketch, explain the working of DC electric motor. (07 Marks)
Give the detailed classification of hydraulic and pneumatic motors. (07 Marks)

Write short notes on :
i) Solenoids
if)  Diodes and Thyristors

iti) Triacs

iv) Piezoelectric actuators 7

v)  Application of shape memory. %, (20 Marks)
Give the detailed classn‘" cation of polymers - (04 Marks)

Explain the conecept of

i) Functionality

i) -~ Polydispersity and molecular weight

iif)  Molecular weight distribution (06 Marks)
Explain with neat sketch :

1)  Wet Spinning’

ii) Dry Spinning. (10 Marks)

Define Powder Metallurgy. Explain the different powder production techniques. (07 Marks)
Explain the'importance particle size, and shape distribution, interparticle friction and
compression ability on the quality-of PM parts. (08 Marks)
Give the detailed applications of powder metallurgy. (05 Marks)

Explain with relevant sketches
1) Bottom —up ii) Top down Approaches of nanotechnology. (06 Marks)
Explain the synthesis of nanomaterials

i) Solgel process

ii) Chemical Vapour Condensation (CVC) (08 Marks)
Give the applications of Nanotechnology. (06 Marks)
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8 a. With a neat sketch, explain Transmission Electron ﬁ'ig;%écopy (TEM). List the application.

b. With a neat sketch, explain Atomic Force Miqr_a_sé'pfpy (AFM) — List the applicatio

s, .g‘a
.,

i

9 a. Give the detailed classification of CNC ‘machine tools.
b. Explain the NC words used in manual part programming. ¢

A
;H e

‘% e . .- ”""-_"'i‘\ .
10 a. Define Automation. Explainthe basic elements of an automated system.
b. Explain the need of Automation in productivity. r T
c. Write short noteson: © ¢ Ny

i) Continuous and Discrete control e
if) Control System components.
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(10 Marks)

n.

(10 Marks)

(10 Marks)
(10 Marks)

(10 Marks)
(04 Marks)

(06 Marks)
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Eighth Semester B.E. Degree Examination, July/August 2021
Product Life Cycle Mq“hagement

Time: 3 hrs. o ~Max. Marks: 100
- b Ny,
Note: Answer any FIVE full questions.
1 a. List the benefits of PLM. N J (10 Marks)
b. With neat sketch, explain PLMA n_mdel. o (10 Marks)
2 a. Explain the reasons for 1mplementat10n of PDM system (10 Marks)
b. Explain the phases of PEM. , (10 Marks)
3 a. With neat sketch, explain the Design for X and Destgn centered development model.
(10 Marks)
b. With neat sketch,-explain Methodical Evolution in Product design. (10 Marks)
4 a. Explain with a graph strategies for recoye}y at end of life. (10 Marks)
b. Briefly explain Engineering Design. (10 Marks)
5 a  Withneat sketch, explain various stages of New product‘development. (10 Marks)
b. Define Building decision suppert system. Explain‘components of DSchhﬂecture
: (10 Marks)
6 a. With flow chart, explainlaunching and tracking new product prograrﬁ. (10 Marks)
b. Explain Top -- down and Bottom — up appreach in new produet financial control. (10 Marks)
7 a. Explain technology .change with vagj;(iii%.siages. N (10 Marks)
b. Explain the various Technology forecasting methods.- (10 Marks)
8 a. Write shortnotes on Morph@l@éfﬁhethods (10 Marks)
b. What'is necessity of Techneglogy forecastmg" ; : (10 Marks)
9 a. “Write short notes on Dlglt&l mock up. - (10 Marks)
b.What is 3D — CAD system and model buﬂdmg? (10 Marks)
10 a. Explain Variant Management (10 Marks)
b. Explain Product,data description ; andﬁ)ata models. (10 Marks)
* % % * %



