
USN 17ME72

Seventh Semester B.E. Degree Examination, July/August z0z2
Fluid Power Systems

Time: 3 hrs Max. Marks: 100

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

Module-l
With a neat block diagram, explain the structure of hydraulic power system. (10 Marks)
What are various advantages, disadvantages and applications of fluid power system?

OR:
What are the desirable properties of hydraulic fluids? Explain. (10 Marks)
Explain the working of retum line and suction line filtering with the aid of sketches.

(10 Marks)
;

Module-2
List the types of gear pump. Explain the conskuction and working of external gear pump
with a neat sketch. (10 Marks)
Explain with the neat sketch the construction and working bladder fype accumulator.

An extemal gear pump has 125 mm outside diameter, 85 mm ,rlrd" diameter Jl'#'fr,1l
width. For a pump speed of 1500 rpm determine the theoretical volumetric displacement and
theoretical flow rate. If the volumetric efficiency is 90Yo, what is the achral flow rate in lpm
(litres per minute)? 105 Marks)
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a. Explain the construction and operation r?5rr,. acting cylinder. (05 Marks)
b. Explain with a neat sketch rack and pinion rotary actuator. (05 Marks)
c. A hydraulic motor operating at 75 bar pressure, has a volumetric displacement of

17 5 cm'lrev. The motor nryr$ at 2000 rpm to deliver a torque of 175 N-m, while using a flow
rate of 315 lpm. Determine the volumetric mechanical and overall efficiencies. Also
determine the actualpower delivered by the motor. (10 Marks)

Module-3
Explain the hydraulic regenerative circuit with a neat sketch (t0 Marks)
List various types of DCV. With a neat sketch, explain the working of 4-way valve.

(10 Marks)

OR
With a neat sketch, explain the working of pressure compensated flow control valve.

(10 Marks)
Explain the hydraulic cylinder sequencing circuits with a neat sketch. (10 Marks)

Module-4
Describe the various components used in pneumatic power system and its syurbol. (10 Marks)
Explain the working of a double acting type pneumatic cylinder wrth a neat sketch.

(10 Marks)
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8 a. Explain the working of simple and pilot
with a neat sketch.

b. Explain the working of check valve and
sketch.

l7M.E72

Nvalve used in pneumatic system
(10 Marks)

used in pneumatic system with a neat
(10 Marks)

(10 Marks)
for controlling the speed

(10 Marks)

9a.
b.

Explain direct and indirect
Explain with neat sketches
ofpneumatic cylinder.

OR

thods

+*t,t(,F

differyat

':.

OR
a. Explain the prrnciple of cascade control system. (I0 Marks)
b. Draw and explain the electrical control circuitry for controlling a single acting cylinder.

(10 Marks)
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(07 Marks)
(06 Marks)
(07 Marks)

(04 Marks)
(08 Marks)
(08 Marks)

(10 N{arks)

(10 Marks)
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Time: 3 hrs Max. Marks: 100

Note: l. Anstver nny FII/E fitll questions, cltoosirtg ONE full questtorx fron edch nxodule.
2. lVrite neat sketcltes, wlterever requiretl.

Module-1
I a. Explain loop control systern, 'vvith an example and block diagram.

b. Explain briefly the requirements of an ideal control system.
c. With an exanlple and block diagram, explain the closed loop control system.

OR
Define controllers. Enumerate the classification of the controllers.
[-xplain the PI controller. Enumerate its characteristics.
Explain the PID controller. Enumerate the characteristics of PID controllers.

2a.
b.

C.

Nllodule-2
3 a. Obtain the transfer function of the mechanical systern shown in Fig. Q3 (a)

t)r\

x z-(t\

a

'v'{t )-* I
Frq

Fig. Q3 (a)

b. Obtain the transfer function of an armature controlled DC motor.

B

I

OR
4 a. Obtain the closed loop transfer function of the system shown in Fig. Q4 (a) by block

diagram reduction technique. (10 Marks)

Fig. Qa (a)
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using Mason,s gain formula, find +9 for the system shown in Fig. Q4 (b) (10 Marks)^"'-. X,(s)
q

+

Qt
Qr X2_

X

5 a.

b.

Module-3
Obtain an expression tbr a second ota.r tyrt., subiected to ttnit step resportse for an uuder

damped sYstem. 08 Marks)

An unity feed back system with G(S)=St+R3+3KS is conditior-rally stable' Find K,,lo,

and R, if the system oscillates with a frequency of 6 radians/sec' (06 Nlarks)

A systen'r is represented by #.4t.8y=8*' 
where y is the outpLtt and x is the i'pr-rt'

Find (i) Delay time (ii) % M, (iii) Settling time' (06 Marks)

". l-i

Fig Qa (b)

OR

c

t

6 plot the root locus for the given transfer function G(s)H(s) =

range of K and comment on the stability of the system'

Module-4

Sketch the polar plot for the system with G(s)H(s) =
(l + T,s)(1 + T,s)(l+ ts)

2(s + 0.25)
for the system with G(s)HG) =;G;1)Gfr5

K

s(s+2)(s+4)(s+6)
Find the

(20 Marks)

(06 Marks)7a.
40

b. Sketch the Nyquist plot for the system with G(s)H(t) = 
,, * +,,J * Z, *,,

stability of the system.

Comment on the

(14 Marks)

de plot8 Sketch the Bo From the plot

determine (i) Phase cross over frequency (ii) Gain cross over frequency (iii) Gain margin

(iv) Phase margin.
domment on the stability of the system. (20 Marks)

Module-5
a. What is system compensation? Explain the two types of system compensation. (06 Marks)

b. Explain iead compensation. Enumerate the effects and limitations of lead compensator.
(07 NIarks)

c. Exflain Lag compensation. Enumerate the effects and limitations of Lag compensator.
(07 Marks)

9
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OR
Explain thc fbllowing terms:

(i) State variables.
(ii) State vector.
(iii) State
(iv) State space.

(r) State ta.jectory. (05 Marks)

tr. Deternrine the state controllability and observabilrty oi'the systern by Kalman's test.
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(20 Marks)

(10 Marks)

capacrty
(10 Marks)
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Note : l. Attswer on.l, F lliE fttll questions, choosittg OliE litll question.from etch module.
2. I)se of Tribology Dutu handbook is pernritted.
3. Assume missing data suitably.

Module-1
a. Explain different types of lubricants with examples. Standard grades of lubricants.(10 Marks)

b. Explain Practical irnpoftancc of tribology and subsequent use in different fields. (10 Marks)

OR
a. Explain diffcrcnt propefiies of Lubricants. (10 )'tarks)

b. With graph, explain e ffbct of tempcrature and prt:sslrre on vrscosilr (10 \larks)

Module-2
a. Explain any two Friction Mcasuring rnethods. (10 Nlarks)

b. tsriel-ly explain any two tlteories of Fnction. (l0 Mrrrkrl

a. With sketches, explain different -""nur3*s of Wear. (10 )Iarks)
b. Explain any two testing methods fbr erosivc wcar. (10 Nlarks)

5 Dcrive Reynolds cquation in 2D

Viscosity- 1.125 x
ii) CoefTicicnt of

a.

b.

a.

b

on ll

Derive an for Pivoted Shoe Slider bearing. (10 Marks)

A data : Bearing length :0.0762nt 
i

2.54 rn/sec Load on bearing ''' 5383.9N

m , Viscosity: 0.0680-5 N-S/n2
oefficient of friction (10 Marks)

OR
a. Derive an cxpression for rate olflor.v in an hvdrostatic stcp bearings. (10 \larks)

b. ilydrostatic step bcaring hzis clatas : [)iameter of Shali " 1-50mrrr

Diamctcr of pockct l00mm , Vertical thrust ' 70knt.- Spccd 1000 rprrt .

Viscosity= 0.02-5 Pa.scc, Oil fiirn thickncss=,0.125rnm. Dctcn inc i) Ilatc of'oil Ilori
ii) Coeflcicnt of lriction iii) Power loss. (10 )'Iarks)

I of 2
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N'[od u le-5
rnatenals with their typical properlics and9 a. l-.rplain tltc contmon bearing

b. Dcfinc SLrrtLcc Irneinccnng. L.ist its nr

10 a. Explain Transformation
b. With sketch, explain Physical V

sketch.

and rncirrstrial

[P.v.D] process.

applications

applicatrons

l7n{f.7 42

(10 Marks)
(1() \Iarks)

(10 Marks)
(10 Marks)
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(04 Marks)

(10 Marks)
(06 Marks)

Seventh Semester B.E. Degree Examination, July/August 2022
MechatroniCs I

Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVEfull questions, choosing ONEfutl questionfrom each module.

Module-l
I a. Briefly explain the multidisciplinary scenario leading to the developrnent of mechatronics

with a schematic representative. (10 Marl<s)

b. Enumerate the stages tkough which the mechatronics discipline has evolved. (06 Marhs)
c. List the applications of mechatronics. (04 Marks)
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3a.
b

4a.

b.

5a.
b.

c.

6a.

b

OR
Differentiate between the fo llowing.

(i) Active and passive transducer.
(ii) Primary and secondary transducer.

What are proximity sensors? Illustrate with sketches the working principlc of,
(i) Eddy current type proxirnrty sensor.
(ii) Proximity switches.

Define photoelectric effbct? Explain photoconductive light sensors.

What is a Flag register? E4plain the various types offlags present. Explain with an example.
(08 Marks)

What are interrupt signal? Explain with a block diagram how the microprocessor handler the
intemrpt signal? i (07 Marks)
Briefly explain the basic elements of a microprocessor based iontrol systerr. (05 Marks)

OR
What is the significance of a "BIJS" in a microprooessor? With block diagram, explain
various types of Bus in a 8085 microprocessor. (08 Marks)
Explain the following (with block diagranr, wherever necessary) :

(D Fetch cycle.
(ir) Input / Output:Bufler register.
(iii) Instruction Register.
(iv) Assembler. (12 Nlarks)

Module-3
What are progranrmable logic controllers? Briefly explain the structure of a PLC, (07 Marks)
Explain the concept of a Ladder diagram, represent schematically. (07 Marks)
What is integration? Explain the various features that the mechatronics system should satisfy
for integration purpose, , . (06 Marks)

OR
Write a note on the paradigm shift from a standard actuator to an advanced actuator.

(06 Marks)
Briefly explain any three types of Robotic Sensors. (06 Marl<s)

What are End Eftbctors? Explain briefly the various forms of End Effbctors. (08 Marks)
1 of2
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8

9a

10 a. With a neat sketch, explain
b. Explain the basic principle

Module-4 '

a. Briefly explain with sketches, the various types of Cams and Cam
b. Explain with a sketch the working principle of 'Ratchet and Paw['
c. List and explain the various types of Belts, ' "' l

/
OR

the following

foilowers.
mechanism.

17ME753

(10 Marks)
(05 Marks)
(05 Marks)

(10 Marks)
(05 Marks)
(05 Marks)

(08 Marks)
(06 Marks)

a. With their schematic structure and syrnbol, explain
(i) Diodes
(iD Traics.
Also explain their V-I characteristics.

b. What are Relays? Explain various types of relays.
c. List the specifications of a stepper motor.

b.

Brielly enumerate with sketch, the elements of a typical hydraulic actuation system.
(06 Marks)

What are direction control valves? With sketches, explain the sliding spool valve and poppet
valve. (10 Marks)

Differentiate clearly between single acting cylinder and double acting cylinder with
sketches. (04 Marks)

Module-5

OR
how to control a double acting cylinder. (06 Marks)
of flow control valves. With sketch explain needle valve.

C

C Briefly explain with sketch, the working principle of pressure relief valve.
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