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l)erive the transfe r function

OR
in Fig obtain C(s)/R(s).

ck)

Fig.Qa(a) (10 Marl<s)

Mason's gain fonnula for the signal flow graph shown in

6

4 a. Reduce the block
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b. Find the transfer function by using
F ig.Qa(b).
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3 a. Write the equilibrium equations for
theF__Isystem.
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Module-1
I a. Define the terms system and control system with an cxample.

b. Explain open loop and closed loop systems with an example.
c. What are the requirements of a control system? Explain thern briefly.
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b.

the system.
b. Detennine the state

equation

of the system. Obtain a state space rcprc

and observability of the system described by :
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OR

Sketch the rough nature of the root locus, showing alldetails on it.

Plot the polar plot of given tlansfer
1C(s)H(s)- '- 

s(i + 3s)

For a Certain control system :

Crs)Hrr)= S

(stl,1(s+2)(s+3)

(i(s)Hr51 = 

- 
I oo(l os + l)

s(s+0.4)(s+lXs+10)

Module-4
function:

Sketch the Nyquist plot and coament on stability. (14 Marks)

OR
Construct bode diagram for a feedback control system having its open loop transfer function

Also cletermine gain nrargin and phase margin. (20 Marks)
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Seventh Semester B.E. Degree Examlnation, Jan./Feb .2023
Tribology

T'in-re: 3 hrs. Max. Marks: 100

Note: Answer uny FIVE full questions, choosing ONE litll question from each moclule.

Module-l
I a. Briefly discr-rss the historical background of bearings.

b. Wlite a note on Properties of Lubricant.
c. Drscuss the effe ct of tentperature ancl pressure on viscosrty.

6

OR
2 a. I)erive an expression lbr velocity distribr-rtion fbr flow througlt a capillary tube.

t . With a ncat sketch, explain the ivorking of Michell Viscorneter.

3 a. ilrietiy explain the Laws of fiictio,. 
Module-2

b. Write a note on:
i) Mechanical Interlocking
ii I Mtlleerrlar attnlction

OR
4 a. Briefly explain the mechanism olwear.

b. Explain tl-re Delarnination theory of rvear.

(06 Marks)
(08 Marks)
(06 Marks)

(10 Marks)
(10 Marks)

(10 Marks)

(10 Marks)

(10 Marks)
(10 Marks)

\Iodulc-3
5 a. Denve the Petroff s equation fbr a lightly loaded bearing. Indicate the assumptions made.

b. A lightly loade,J joumal bearing has the follorving specifications: 
(10 Nlarks)

I) Diameter of Joumal : 50 mrn
II) Bearing length - 80 mrn
III) Diarnetral clearance ratio :0.002
IV) Radial loacl - 7,50 N
V) Absolute viscosity = lOx t0 r Pas.
VI) Spced of the Journal :4000 rpm
f)ctcrmrne
(i) Frictional torque (ii) Co-efficient of fiiction (iii) Power loss. (10 Marks)

OR
Derive Reyrold's equation rn two dimensiori. Also state the assumptions rnade. (20 li,Iarks)

Module-4
7 a. Deduce ancl show that the load carryrng capacity of a hydrodynamic plane slider bearing

with fixed shoe rs a function of bearing drmensions, velocity, viscosity of lubricant, angle of
inclinations and the fihn thickness. 110 Nlarks)
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leakage has the folJorvrngb. A rectangular plain slider bearing with fixed shoe
data:
I) Bearir-rg lengtir -- 90 rnn-r

lli) Load on bearing: 7800 N ,

ID Widrh
rv)

: 90 mrn
: 250x l0-2 mts/sec

I

9

10

.. .:
2 of2

OR
I)crive an exprcssion lbr load carrying capacity and ratc of tlow of orl thror-rgh a hydrostatic
step bearing. (10 Nlarks)
A hydrostatic circular thrust bearing has the fbllowing data. Shali diarneter : 300rnm.
l)iatneterof pocket:200rnm. Shaftspeed: l00rpnt, Pressureatthepocket:500kN/m2,
Filrl thickncss - 0.07rnm, Viscosity of lubricant: 0.05 Pas. Dcterminc
(i) Load carying capacity (ii) Oil flow rate (iii) Power loss duc ro fi'iction. (l0 rltarks)

b.

****+

(10 Marks)
(10 Marks)

b.

I)iscttss the different surfacc rnodiflcations tcchniqucs to cnhancc the properties of the
material. (10 N,Iarks)
Briefly discuss different coating techniques that are used to protect the surface from
corrosion. (10 &Iarks)
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Marks)
Marks)
Marks)

Marks)

Marks)

NIarks)

NIarks)

Marks)
Marks)

varl0us
Marks)
Marks)

(06 Marks)
(06 Marks)
(08 lVtarks)

OR
6 a. Explain Latching with an example^

b. Explarn the methods uscd for input/or"rtput processing

c. E,xplain with neat skctch a typical pnellmatic actuator system for Serco control.

I of 2
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Seventh Semester B.E. Degree Examiiiation, Jan./Feb . 2023

MechatroniCs
'Iime: 3 hrs. Max. Marks: 100

Note: .Attswer fin! FIVE f ill questions, cltoosing ONE full question from eoch moclule.

(05 Marks)
(08 Marks)
(07 Marks)



Module-4
7 a. Explarn the mechanical aspects of urotor selection an<j also

characteristics.
b. Ilow'do you classi$, electrical systems?
c. Erplain rvith a neat sketch tlre working of single phase squirrel cage

17NIE753

rnotor torque - speed
(09 Marks)
(03 Marks)

motor,
(08 Marks)

R
8 a. Write a detailed norc on

b" Explain with a ncat ciiagrarn

9

10

S

(10 Marks)
(10 Marks)

(10 Marks)

(10 N{arhs)

a'Ciomparewithneatdiagr.arns.t,.l,a,ffionettntaticpowersr-rpplies.(l0NIarks)
b. Explain witir neat diagran:r the working of pressure limiting and prcssur"e sequence v;rlves.

(10 NIarks)

OR
a. Explain r'vith neat diagrams the working of lifi ancl pilot operated systenrs.b. Explain with a ncat diagram the fullorving :

i) Doubie acting cylinder
it) Varre tnotor.

***)k*
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