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Time: 2%2Hours) [Max. Marks: 70
I nstructions to the gandidates.

1)
2)
3)
4)
5)

Ql) a

b)

Q2) g

Solve Q1 ofQ2, ®3:0r Q4, Q5 or Q6, Q7 or Q8.

Figure tothe right indicates full marks.

Neat Diagram.must be drawn wherever necessary.

Assume Suitable data if necessary.

Use of bggarithmic Table, Slide rule is Electronic pocketgalculator is alfowetk

A \Computer used for controlling robot consists of threé sub-esystem
naving consecutive failure rates A1y= 0.015, A2 = 001843 = 0.023
failures per month. Select therequirementsof reliability.through 36 months
In service to achieve total reliabilityas 0.98 uSgARINC Method of
Reliability Allocation. Alsg, theck.if|the totahreligbility goal of computer

isachieved. [9]

Explain the concept af redlindancy. Expliain any two methods of redundancy.

Also, find reliabilitiesof these méthods, [8]
Vo 1OR

Apply the AGREE %focation method to arobotic system containing the
following compqaents: [9]

Component ="€. "Rarts count = PC Importance ihdex =/AND Operating
time hriyrs QL

CaControlSystem. PC:153 IND/0G.S5 ~_OT : 2000
€. Mgtor drive. PC: 28 INB/0.90 OT : 1000
C:ActuationSystem  PC: 34 IND:100 OT: 2000

The warranty program requires areliability of 0.99 over thefirst year of
use.
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b) Consider below System. Use insp
forthereliabilityof thesystemif dll

ee@sn technique and find an equation
é%nksareidmtica and independent.[§]
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Find Mf thefollowing systemiif the probability of success of
IsO

Flg;l)an e@)ron of reliability using Markov Analyg% Method fo@§

Q3) @
3—un|t@5(}fem having following transition state di a%ém
q/
O?/ e
> /

State 1

Componen: 3 good

State 3 N

Component | good |/ 22t Compamm]@ =t
Component 2 good ™ Co 2 fail
Compones N

Markov Analysis.

b)  Find the mean time bet ee;g\\f

< @
ethod or conditional probability

ach
stem having reliability blasgﬂla;g;%own

Using the decomp
evaluatethereliab t

Q4) a)

Q ay [9]
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Q Assume that each component has a rella@

1000 hours. Also assume that the comgé},\ents are independent.
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b) A robotic motor system consistsof apfiotor drive and motor joint assembly
as subsystems controlling motor system. Both the subsystem must fail in
order for thefailure of the system: - Therobot control systemwill fail if the
control panel (CP) (which inctuides the motor drives) or all four-motor
joints fail. The motor subsystem will fail if the motor drive fails (MD,,
MD,, MD,, and¥B,) or;the Motor Joint assembly fails (events MJ,,
MJ,, MJ,, MJ;.The robotic motor system will fail if the cable system
fails (event/€),0r bhath arm and wrist motor joint assembliesfail (events
MJ,, MJj)ind thereliability relation using decomposition method, if the
reliabifity block diagram of the system is as shown below: [9]

A On
—u—@—s
(S

The reliability of the cableis.0.9 and-the contrel panel is0.92. Find the
reliability of the robotic metor systemif each subsystem of motor drives
hasthe reliability of 045 a@nd cf maétor jointSas 0.85.

Q5) @ If sampling was conducted forawarker working with for air contaminanit
containing heptane for (\7vo cases as below: (9]
Case-1 The worker wérked for seven hours and the concentration for
that seven hour \([@S/SOO parts per million (ppm) for @ghift ofy&hours.

Case-2 The worker worked for one workspaceAgr2 heurs with 100
ppm expostire and in another workspace for 3 howrs with-200 ppm for a
shiftof 8 haurs.

Find, trme“weighted average for both the Cases’according to OSHA
specification. Also check is this exposufelgwithir the safe range if safe
range of time weighted average for heptane 5400 ppm as per OSHA.

b)%, Explain RULA and REBA to evaluate mustutoskel etal disorder. [9]
OR
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Q6) & Explainin detail about 1SO45001 : 3918. [9]

b) Explainindetail about Electrical\legz/ards [9]

o4
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Q7) @& What are Un ng{igb)hs and Unsafe Act? Explain with relevant
examples an?I’3 a@y. [8]
b) Explainvari I)@{@of Toxicity. [9]
AV
O o

2
Q8) a V\Q%{eyé?bous methodsto avoid, control and measurggvazards? Expla
wi rel@@ant case study. c?/

©r N
b) Wha{)&re Material Safety Data Sheet (MSDSé@cordi ng to(29
edth

1@0:1300(9) regulation (revised 2012) of Occuipational Safety and
bO‘&jm nistration (OSHA)? [9]
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