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Seventh Semester B.E. Degree Examination, Jan./Feb. 2021
Energy Enginqg
Time: 3 hrs. . | Max. Marks: 100
Note: Answer any FIVE full questions, chogsiig ONE full question from each module.
5 dule-1 "
*§ 1 a. Explain the principle of over feed stekes with neat diagram. ' (10 Marks)
% b. Explain Hydraulic ash handling process, with a neat sketch. . a4 (10 Marks)
§ OR %
2 2 a. A chimney is 28m height a perature of hot gases inside is 320°C. The temperature of
8 outside air is 23°C and g of air per kg of coal burnt. Calculate
8 i) Draught in mm of ters of hot gases. (10 Marks)
E b. Explain the central o é@system of burning pu d coal. (10 Marks)
:ﬁ & \ Module-2*
3 a. Withaneat duig‘%@m, explain the general la‘g%% of diesel power plant. (10 Marks)
b. Explain the general layout of hydroelecﬁug@power plant, with a neat diagram. (10 Marks)
i #0R
4 a ts on the basis of h’ead Explain each type of plant in
z ¥ (10 Marks)
b. With a neat diagram, explain Pum Fuel injection sy&gﬁn (10 Marks)
A;.“é Module-39. ' o }
5 a. Explain Pyranometer with néat sketch to measure. %eam and diffused:radiations. (10 Marks)
b. With a neat diagram, explaln typical solar fla I‘%te collector. . (10 Marks)

o’}
6 a. What are the %?advantages of 2 cell? Explatm&ﬁhe nversion of solar energy to

2. Any revealing of identification, appeal to evaluator and /or equations written eg. 42+8

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

electricity through photovoltaic ce; !@ (10 Marks)
b. Explain Phas€ change (Latent heat) gat storage co t Explain the properties of materials
used 1@?&1:6 t heat storage. ment on Latem rage materials. (10 Marks)
- Module-4
7 Dq_ri% an expression fe -power of wind.m il w1th condition. (10 Marks)
ith neat diagram, explaif Single basin si ¢ Tidal Power Plant and also comment on the
vantages of Ti ' (10 Marks)
8 a. Explainthe S d mill, with a neat sketch. (10 Marks)
b. What are the different resources‘*"%t can be used as Biomass for biogas generation?
& (10 Marks)
Module-5
9 a. Describe the photosyr s process with relevant chemical reactions. Also explain the
importance of photosygth is in biofuel generation. (10 Marks)
b. Explain closed Rﬁgn%ine cycle OTEC system with neat sketch. (10 Marks)
e\ ¥ OR
10 a. Explain with a neat sketch, the water dominated Geothermal system. (10 Marks)
b. ork of fuel cell? Explain typical H,O, fuel cell with a neat sketch. (10 Marks)
* F ok k%

KLS Vishwanathr%:g)é hpande Institute of Technology, Haliyal



50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN

17"7ME72

Seventh Semester B.E. Degree Examination, Jan./Feb.2021
Fluid Power Systems

Time: 3 hrs. - Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full question from each module.

o P

Module-1
What are the various applications of fluid power systems? (05 Marks)
State Pascal’s law and mention the various advantages of fluid power systems. (05 Marks)
Explain the various components used in hydraulic systems and its symbol. (10 Marks)
OR
Describe the various functions of hydraulic fluids and its types. (05 Marks)
Define the fluid properties such as viscosity, viscosity index, pour point, fire point, flash
point. ' (05 Marks)
Explain the working of return line and suction line filtering with the aid of sketches.
' (10 Marks)
\ Module-2
What are the various types of positive displacement pump used in fluid power system?
(05 Marks)
Explain with a sketch the construction and working of bladder type accumulator used in
fluid power system. (05 Marks)

Explain the construction and working of external gear pump with a neat sketch. (10 Marks)

OR
Explain the construction and working of double acting cylinder with a neat sketch. (05 Marks)
An 8 cm diameter hydraulic cylinder has a 4 cm diameter rod. If the cylinder receives flow
at 100 LPM and 12 MPa. Find the
(1) .~ Extension and retraction speeds.
(i)..» Extension and retraction load carrying. (05 Marks)
Explain the construction and working of a hydraulic cylinder cushioning with a neat sketch.

Also draw symbol. (10 Marks)
g Module-3
List various types of control valves. (03 Marks)
With a neat sketch explain the working of pressure relief valve. (07 Marks)
Explain the hydraulic regenerative circuit with a neat sketch. (10 Marks)
OR

With a neat sketch, explain the working of ball type check valve. (05 Marks)
With a neat sketch, explain the working of the 4/2 manually operated direction control valve.

(05 Marks)
Explain the hydraulic cylinder sequencing circuits with a neat sketch. (10 Marks)
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17ME72

Module-4 e %
7 a. Describe the various components used in pneumatic power systems and its symbol.
G, S (05 Marks)
b. Explain the working of a single acting type of pneumatic cylinder with a neat sketch.
(05 Marks)
c. Explain the construction and working of lubricator used in pneumatic system with a neat
sketch. (10 Marks)
OR
8 a. Explain the working of a shuttle valve used in pneumatic system with a neat sketch.
; (05 Marks)
b.  What are the various ways the pneumatic cylinders are mounted? (05 Marks)
€. Explain the working of solenoid operated valve with a neat sketch. (10 Marks)
Module-5
9 a. Explain the speed control pneumatic circuits with a suitable sketch. (10 Marks)
b. Explain the OR function of controlling the single acting pneumatic cylinder with a neat
circuit. (10 Marks)
OR
10 a. Explain the controlling of pneumatic cylinders in a sequence as A" B "B~ A~ by cascading
method. (10 Marks)

b. Explain electro pneumatic controi-gf-double acting cylinder with a suitable circuit. (10 Marks)

# ok Ok k%
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USN 17ME73
Seventh Semester B.E. Degree Ex
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questi osing ONE full question:from each module.
E ule-l ; 4
g 1 a. Whatis closed loop control sys ‘%ﬁ%’ (02 Marks)
TE‘ b. Explain the closed loop control; m with an example. W (08 Marks)
2 ¢. Describe proportional + ln;%gga Derivative control systerfi with its characteristics.(10 Marks)
8
8 % ‘“: OR _
2 2 a. Whatare the requige ehts of an ideal control sys&gm" Explain any three in detail. (10 Marks)
§ b. Explain : : oy
o i) Proportional control systern -
W ii) Proportiona an integral control system W% (10 Marks)
p. »
¥ ! dule—2 :
3 a. Findsheitransfer function of me %ﬁl anical system shown m,]f"g%?»(a)
of
| )
PN (10 Marks)
b. Draw the sxgnal'%?]ow graph for owing set of equations and obtain the transfer

o »

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

KLS Vishwanath;@__

%335 X3+ a4s X4

function:
X2 = a2
X3 = \
X4=ag;4x:‘+a44 X4

o i
,\‘\‘Q%____;'

{,:,_ﬁ;. =

(10 Marks)

; 5 =
Derive the differenti

J rst ofder electrical system. (05 Marks)
A gas filled thermfometer has a therf

rresistance of R and is filled with a gas whose thermal

i nction relating the temperature of the gas inside the
thermometer té the temperature of the medium in which the thermometer is inserted. Neglect
capilarity of the thermomete (05 Marks)
on of the system shown in Fig.Q4(c), by block diagram

: e
= + Gl i Gy G, ';C
[, }
Lty
Fig.Q4(c) (10 Marks)
& | of 2
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17ME73
Module-3 .

T4
25 Defeﬁ-ﬁ ne the following quantities if
S(s+5){ S i

A unity feedback control system has G(s) =

it is subjected to unit step input

i) Rise time

ii) Peak time

iii) Maximum over shoot

iv) Settling time for 2% tolerance. £ (08 Marks)
Define : i) Absolute stability i) Relative stablllty (04 Marks)

Invest:gate the stabtllty of the controf’éystcm using R—H criteria. Tl,;e charactenstlc equation

isst+287 + 115>+ 185+ 18=0. ¢ (08 Marks)
37 or N
Sketch the root locus plot forﬁ}%tem whose open loop tlgnsfer function :
K[s? +65+ 25 &S
GHE =K+ Y :
sis+1s+2] )
Show that the SySt@ﬂLjS absolutel y stable. » (20 Marks)
4’}’,?
: Modﬁgﬁ
Draw the BODE p]ots for the system havinigithe open loop transfer function :
§' W K -éf
G(OHE s ————
v [s?+25+5] Ry, )
Determme the value of K to obtain. =
i) A phase margin of 50° ii) ,@_«galn margin of 10db. (20 Marks)
| OR
Determine the stability ofthe open loop conlg@l system ]
&
G(s)H(s) = L;ﬁ;;? using Nyqu:st meEfi‘ad (20 Marks)
Explain phase lead compensatiof,, (08 Marks)
Defi ine : ﬁ%fate variables ii). State\ﬁector (04 Marks)
. 40 1 0 0
Eva_luate the observabilif \gﬁhe system with Ay=|0 0 1|, B=|0|andC=[3 4 1]
b i 2 Fi % \%
; 0 -2 -3 1
Using Gilbertz test.. ©~ & (08 Marks)
:-\\ OR
Explain phase (,Lag compensation. (08 Marks)
What are the advantages of state variable analysis? (04 Marks)
Obtain the state equatlon {gr tbe mechanical system shown in Fig.Q10(c).
™Y, e £
K
s r\__‘j_JW—? (=18 5]
A <\;§A
vﬂ;{ k4 / - -~ - - ﬂ - =
' oo i ction
Fig.Q10(c) (08 Marks)
E R I B
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Seventh Semester B.E. Degree Examination, Jan./Feb. 2021
' Tribology

Time: 3 hrs. _ Max. Marks: 100
Note: Answer any. FIVE full questions, choosing ONE full question from each module.

o Module-1
‘é 1 a. Briefly explain #n:;tory of Tribology. (06 Marks)
2 Discuss the effect of pressure and temperature on viscosity. (08 Marks)
& c. Write a note on selection of lubricants. (06 Marks)
'§
g ; OR
3 2 a. State and prove Hasen-Poiseuille Law. (10 Marks)
i~ b. With a neat sketch, explain saybolt viscometer. (10 Marks)
=
Il y
Module-2
3 a. Define the term friction. Explain the measurement of friction by tilted plane method.
P (10 Marks)
b. Explain Bowden and Tabor’s adhesion theory of friction. (10 Marks)
OR
4 a. Define wear; briefly explain different types of wear, (10 Marks)
b. Explain the Delamination theory of wear. (10 Marks)
Module-3
5 a. Derive the Petroff’s equations for a lightly loaded journal bearing. Also state the
assumptions made. (10 Marks)

b. A full journal bearing have the fol]awmg specifications, shaft diameter 45mm, bearing -
length 65mm, radga1 c!earance ratio is 0.0015, speed 2800rpm, radiai load 800N, viscosity of
the lubricant 8.27 % 16°PaS. The bearing is lightly loaded, deterrnine :

i) Friction: tm‘q ue at the shaft
if) Co-efficient of friction

2. Any revealing of identification, appeal to evaluator and /or equations written eg. 42+8

iii) Power loss. (10 Marks)
| 2 OR
6 Derive the Reynold’s equation in two dimension. Also state the assumption made. {20 Marks)
Module-4
7 a, -Derive an expression for the load carrying capacity of a plane slider bearing with fixed shoe.
" (10 Marks)

b. Slider bearing with pivoted shoe has the following specifications, B = 0.0508mts,
L = 0.0625mts, U = 5.58 mts/sec, W = 8006.4N, = 0.03 N-s/m’. Determine :

i) Minimum film thickness ii) Power loss angle of inclination corresponds to minimum
co-efficient of frictions. (10 Marks)

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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8 a. Derive the expression for load carrying capacity and rate of flow of oil through a hydro-

static step bearing.

b. A hydrostate circular thrust bearing has the following data. Shaft diameter

(10 Marks)

= 300mm,

diameter of packet = 200mm, shaft speed = 100rpm, Pressure at the pocket = SOOKNImZ,

film thickness = 0.07mm, viscosity of lubricant = 0.05Pas. Deterniine :
i) Load carrying capacity
i) Oil flow rate
iif) Power Loss due to friction.

Module-5
9 a. Briefly discuss any ten desirable properties of a good bearing materials.
b. Briefly discuss the common bearing materials that are used in practice.

OR
10

ol

b. Briefly explain different techniques to achieve surface modifications.

%k ¥k ok

20f2
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Briefly explain the various mode by which surface properties can be enhanced.

(10 Marks)

(10 Marks)
(10 Marks)

(10 Marks)
(10 Marks)
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Jan./Feb. 2021

Max. Marks: 100
h modile,

@
% 1 a (05 Marks}
o b
o .
S The link lenglh are AD = 800
2 equilibrium of the mechanisti
B
53
ol
23
iy
5 5
==
? B (15 Marks)
u2
=
2g 2 a stem of 1) two forces
558 : (06 Marks)
(o] b
R
=
A8
5
f:; % (14 Marks)
]
o
Z.8
55
713 3 a g (04 Marks)
'_Eg b. shaﬁ carries four massﬁs A B. C and
2.5 _@%pecmel\ and revolyi
oh R
o =0 ]
% B ' ﬁ’ance bel\\een the planes A and L 1s 100mm between
3 E - alancing masses revolve at a radius of 100mm. Find their
N magnitudes and angular positions. (16 Marks)
§ OR
= 4 The crank and connecting rods of a 4-cylinder inline engine running at 1800rpm are 60mm
g and 240mm each respectively and the cylinders are spaced 150mm apart. If the cylinders are
= numbered 1 to 4%n sequence from one end. the cranks appear at intervals of 90° in an end

view in the orffe:] — 4 — 2 — 3. The reciprocating mass in each cylinder is 1.5kg. Determine :

1) unbalanced:primary and secondary forces if any ii) unbalanced primary and secondary
couples with reference to the central plane of the engine. (20 Marks)
- | of 2
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Module-3
5 a Define the following terms relative to governors :

1) Sensitiveness 11) lsochronlsm m) Stabllm (08 Marks)

b.
the correspond ing speeds are 210rpm and 230r
of the ball and sleeve arms are equal. Determine: Spring load at minimum and maximum
speeds 1i) Spring stiffness 1iii) initial compr (12 Marks)
6 a Derive an expression for gyroscopic cotiplé C Fo LS (05 Marks)

b. The turbine rotor of a ship has z_t

(15 Marks)

7 a (08 Marks)
b ;

(12 Marks)

8 a nsidering mass of the spring into

(10 Marks)

b. stig Newton’s method.

(10 Marks)

i Module- S
9 a Defire logarithm decren d derive an eggressmn for the same interms of damping ratio.
(10 Marks)

“yibration systerg“gonisists of a mass-8£50kg, a spring with a stiffness of 30kN/m and a
damper. The dammgng provided is only-20% of the critical value. Determine the 1) damping
factor 1) critiéal damping co-efficient 1ii) natural frequency of damped vibrations
1v) logarithri of two consecutive amplitudes. (10 Marks)

OR
10 a  Explain the terms : :
i) Magnification factor: Transmissibility ratio  iii) Vibration isolation. (09 Marks)

b. A machine of mass 1000kg is acted upon by an external force 2450N at a frequency of
1500rpm. To reduce the effect of vibration, isolator of rubber having a static deflection of

e ‘maghine load and an estimated damping factor of 0.2 are used. Determine:

1) Transmlsmb% ratio i) Force transmitted to the foundation ii1) Amplitude of vibration
iv) Phase log#®f the transmitted force with respect to the external force. (11 Marks)

* & 201‘2**$
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Seventh Semester B.E. Degree Examination, Jan./Feb. 2021

Mechatronics
Time: 3 hrs. Max. Marks: 100

” Note: Answer any FIVE full questions, choosing ONE full question from each module,

g Module-1

E 1 a Why mechatronics is important to industrial automation? Explain the applications of

4 mechatronics. (10 Marks)

3 b. What are the merits and demet its of mechatronics? (10 Marks)
¥ OR
E E 2 a. Define transducer and sensor. List the differénce between transducer and sensors. (08 Marks)
i'ﬁ\ b. Explain light sensors, proximity switch and hall effect sensors. (12 Marks)
£
= :,, ' Module-2
g E 3 a. Define fmcroprocessor and microcontrollers. With the help of sketch, explain the application
5 ‘E of micro processor to automobile system (car). (10 Marks)
g @ b. What are the elements of control systems? Mention the difference between microcontroller
Li i) and microprocessor. (10 Marks)
4
g5 OR
% 4 a. With the help of block diagram, explain microprocessor. (08 Marks)
E ',g b. Draw a neat sketch of 8085 microprocessor. Explain different types of registers used in this
53 processor. (12 Marks)
25
z 3
T:i _5:{ - Module-3
E g 5 a. Explain principle operation of Programmable Logic Controller (PLC). How PLC is different
s g from microprocessor in control system. (10 Marks)
g E b. ‘What do you mean by ladder diagram? Explain the same with the help of an example.
g4 (10 Marks)
53
=% OR
& g 6 a. Mention robot configuration. Explain yaw pitch and roll pertaining to robot, with the help of
%g diagram. (10 Marks)
8= b. Explain background of actuator in mechatronics system. Explain briefly typical hydraulic
5 g actuator and pneumatic actuator. (10 Marks)
—
2 Module-4
E 7 a. Listthe mechanical systems that transmits the power in different planes. (06 Marks)
5 b.  With the help of diagram, explain cams used in Internal Combustion (IC) engines. (10 Marks)
£ c. List the mechanical aspects of motor selection. (04 Marks)

lof2
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OR
8 a. How relays are used in mechatronics application? Explain. Explain the working of solenoid
switch. : (08 Marks)
b. With the help of sketch, explain synchronous DC motor and servomotor. (12 Marks)

Module-5

9 a. Classify the valves used in mechatronics systems. With the help of sketch, explain pressure
reducing valve. (10 Marks)
b. Explain cylinders types. Explain rotory actuator. i (10 Marks)

OR
10 a. With the help of diagram and symbol, explain solenoid operated valve. (10 Marks)
b. Briefly explain design and function of various units of hydraulic system. (10 Marks)

B
20f2
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USN 1SME71
Seventh Semester B.E. Degree Examimation, Jan./Feb. 2021
Energy Engmeermg
Time: 3 hrs. {3 Max. Marks: 80
Note: Answer any FIVE full questions, choos:@ﬁlﬁ‘ Sfull question from each module.

Mod%le— &
1 a. What is pulverized coal? Explain W1th- sketch overfeed and undé?feed principle of coal
firing. _ (12 Marks)
b. List the advantages and limitati |0{t§%p Iverized coal. (04 Marks)

50, will be treated as malpractice.

tg .PSI:: OR
_ 2 a. With neat sketch explalqzlheﬂwmkmg principle of Bga\son boiler. (08 Marks)
g b. Define draught and e e operation of mduce&ﬂgﬁught system with neat sketch.
= ZNY (08 Marks)
g A >
= <X .
Bl £ Module:
15 5 3 a. Drawthe Iaxp Diesel engine power pla ’and exp[am its operation. (06 Marks)
5 o b. Describe bhe ifferent methods of starting the Diesel engine. (06 Marks)
25 c. Mentlofnﬂ\q application of Diesel engintes in power field. _ (04 Marks)
&5 e |
Pk 4 a. Explain briefly about o :
£ i) Surge tank AN R
g5 ii) Water hammer gff o ' A (08 Marks)
gng b. The runoff data of a river at a particular sit¢ lS tﬁ%u!ated below :
s g Nl in discharge per 4
83 in million of m’ At
25 Jan 40 e, By
E_‘z February Ny
% -4 March
g Aprll“\ %
g.2 May =
E é Juné g’r
5 § %’é@y ALY
5 _% X&,\% ﬁugu ut
2o September
o October
g5 Novembe
g E December
i o i) Draw the flow duration‘curve
p i) Also draw hydrog&pﬁ and find the mean flow (08 Marks)
z N
8 Module-3
é 5 etch working principle of solar pond electric power plant. (08 Marks)
= on? Explain the working principle of pyranometer with neat sketch.
(08 Marks)
| of 2
&
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OR

6 a. What is photovoltaic cell? Explain the principle of photo-yoltaic conversion. (08 Marks)
b. Calculate the Local Apparent Time (LAT) correspo d?pg to 13.30hrs (IST) on July 16, 1998

at Delhi (28°35' N 77°23'E). The equation at the correction on July 16 is (—6) minutes.

Indian Standard Time (IST) use the local ime corresponding to 82°5'E longitude.

Also calculate the declination. ®q _ (08 Marks)
@": o«.ﬂg‘&éﬁ
N gy
‘Module-4
7 a. Explain the method of harnessi w energy using the ho:*izontal axis wind machine with
neat sketch. (08 Marks)

b. Explain the method of ham@@ g'tidal energy using the mw basin system. (08 Marks)
1

8 a. A horizontal shaW%pel]er type wind turbine ds located in area having the following wind
characterlstlcsf**»

i) Total pﬁg\@ér density in wind ste

i) imum possible obtainable p

m) Actudl obtainable power d

iv), Total power from the windurbine of 120m dlalp%r (08 Marks)

b. Mentiotthe difference betweeravartical and honzon ‘?@ d turbines. (08 Marks)

density in W/m®
ity in W/m? assume 40% efficiency

& Modu ~5
9 a. Explain with neat sketch worklng prmmplso (08 Marks)
b. What is anaeroblc . dig€stion? What are thewfa;éfors which a ion. (08 Marks)

& %‘E OR . ¥ 4

10 a. Briefly %ﬁi&am Alkaline Fuel é‘%l,and Molten carbﬁi&e fuel cells. (08 Marks)
b. Writesshort notes on Geothér%gl energy and statéthe advantages and limitations (08 Marks)

.ir,-.,;;,% i 2 sz
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Seventh Semester B.E. Degree Examination, Jan./Feb.2021

Fluid Power Systems
Time: 3 hrs. Max. Marks: 80

Note: Answer any FIVE full questions, choosing ONE full question from each module.

g Module-1
§ 1 a. Explain the components required in a fluid power system with a diagram and list the
El advantages and applications. (08 Marks)
E b. State Pascal’s law. Explain its application with a diagram. (08 Marks)
P
E OR
E‘é 2 a. How are hydraulic seats claSsiﬁed? Explain them in brief. (08 Marks)
i b. What are the types of contaminants? Explain the sources of contamination. (08 Marks)
§g
X Module-2
E § 3 a. A pump has a displacement volume of 100 cm’. It delivers 1.5x10 m’/sec at 1000 rpm and
g &b 70 bars. If the prime mover input torque is 120 N-m,
s (1) What is the overall efficiency of the pump?
§E (1) What is the theoretical torque required to operate the pump? (08 Marks)
g 2 b. What are the types of Accumulator? Explain with a neat circuit diagram the use of
25 accumulator as a leakage compensator. (08 Marks)
58
R OR
&g 4 a. Explain the operation of a Vane motor with a neat sketch. (08 Marks)
g ‘g b. Explain single and double acting hydraulic cylinders with diagrams and their graphic
ﬁ § symbols. (08 Marks)
L& Module-3
é g 5 a. Explain shuttle valve and check valve with diagrams. (08 Marks)
8 b. Explain the operation of pressure compensated flow control valve with a neat sketch.
E’ % (08 Marks)
2= OR
; 8 6 a. Explain with a circuit diagram the working of double pump hydraulic system. (08 Marks)
S b. Explain with circuit diagrams the working of meter-in and meter-out for controlling of a
2 speed of hydraulic ¢cylinder. (08 Marks)
23
£ 5 ~ Module-4
& E‘ 7 a. What are the advantages, limitations and applications of pneumatic system? (08 Marks)
ek b. Explain with a neat diagram the working of a pneumatic cylinder cushioning. (08 Marks)
L
Z OR
E 8 a. Explain the working of Quick-exhaust valve with a diagram and an application Cil‘C(l:}i;.M =
=] ar
E b. Explain the constructional features of a time-delay valve with a diagram and graphic
symbol. (08 Marks)
1 of2
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Module-5
9 a. Explain the functions of ‘OR’ and ‘AND’ gates with shuttle and twin pressure valves
respectively. (08 Marks)
b. Explain with a neat circuit diagram in controlling of extension of a double acting cylinder
using OR and AND logic gates. (08 Marks)
OR
10 a. Explain with neat circuit diagram signal elimination by reversing valves. (08 Marks)
b. Explain the control circuitry for single and double acting cylinders using limit switches.
(08 Marks)
EE O O
2 of 2
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(08 Marks)

(08 Marks)

2 a. How control syst

examples. ] (08 Marks)
b. Compare andco ional, i Fdi i 218, (08 Marks)

0. will be treated as malpractice.

=5

(10 Marks)

lines on the remaining blank pages,

raw diagonal cross
. Any revealing of identification. appeal to evaluator and /or equations written eg. 42+8

2

[mportant Note : 1. On completing vour answers. compulsorily di
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b. Find the transfer for the signal flow graph shown in Fi ) by using Mason’s gain

formula.

‘Module-3

5 a.  With the help of a time response eurve of a second order
(i) Delay time (i) Rise time (ii1) Peak-ti
(v) Maximum over shoat.

b. The open loop trapsfer function of a unity feedback system is G(s) =

natural frequency damped natural frequem
settling time.: 4

6 Skelc_b,l he root locus plot for the

s(s+1
rise time, peak time, peak overshoot and

(08 Marks)

stem, explain the tfollowing:
(iv) Settling time

(08 Marks)

. Determine

(08 Marks)

gg'system, GH =

and determine the range of K for. which the system
' Module-4 #

10

& ok ok &

202
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(16 Marks)

(04 Marks)

(12 Marks)

(16 Marks)

(10 Marks)



USN 1SME742

Seventh Semester B.E. Degree Examination, Jan./Feb. 2021

Tribology
Time: 3 hrs. Max. Marks: 80

B Note: Answer any FIVE full questions, choosing ONE full question frem: each module.
& Module-1
E 1 a. What are the desirable properties of Lubricating oil? (06 Marks)
g Discuss the effect of temperature and pressure on viscosity. (06 Marks)
5 c. Discuss the purpose of iubrication. (04 Marks)
= OR
z 2 a. Discuss the types of lubricant and the applications. (06 Marks)
? . Write a note on selection of lubricants. (06 Marks)

c. Discuss the important applicatioi: of tribology. (04 Marks)

Medule-Z

3 a. With a neat sketch, explain the measurement of friction by pin on disc equipment. (08 Marks)
b. Explain adhesion theory of friction by Bowden and Tabor. Also list the limitations.(08 Marks)

OR
4 a. Define Wear. Discuss the different tvpes of wear with neat sketches. (10 Marks)
b. Write a note on wear of ceramic materials. (06 Marks)
Module-3
5 a. Derive the Petroff's equation for a lightly loaded bearing. Also indicate the assumption
made. (08 Marks)

b. A full journal bearing has the following specification, shafi diameter 45mm, bearing length
65mm, radial clearance is 0.0015, speed 2800 rpm, radial ioad 800N, viscosity of lubricant
at effective temperature is 8.27 x 10° Pa.S. Considering the bearing as lightly loaded.
determine i) Friction torque at the shaft i) Co-efficient of friciion iii) Power loss.

(08 Marks)

OR
6 Derive Reynold’s equation in 2D [two — dimension]. Also state the assumpticn inade. (16 Marks)

Module-4
7 a. Derive an expression for load carrying capacity of a plane slider bearing with fixed shoe.

(10 Marks)
b. A rectangular plain slider bearing with fixed shoe and with no end leakage has the foilowing’

data :

i) Bearing length —90mm i) Width of shoe —90mm iii) Load on bearing — 7800N.

iv) Slider velocity — 250 x 107 mts/sec  v) Inclination o= -0.00035 radians

vi) Viscosity of oil =40 Cp.

Determine 1) Minimum film thickness [I) Power loss [II) Co-efficient of friction.
(06 Marks)

Important Note : 1. On completing your answers. compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification. appeal to evaluator and /or equations writien eg. 42+8
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8 a. Derive an expression for load carrying capacity of hydrostatic step bearing. Alsc state the

assumption made.

{10 Marks)

b. A hyirustatic circular thrust bearing has the following data : Shaft diameter =300mm ,

Diameter of pocket = 200mm ; Shaft speed = 100 rpm ;
Pressure at the pocket = S00kN/m’® ; Film thickness = 0.07mm

Viscosity of iubricant = 0.05Pas. Determine i) Load carrying capacity

ii) Oil flow rate iii) Power loss due to friction.

Module-5
9 a. Describe briefly the desirable properties of a bearing material.
b. Explain briefly the commonly used bearing alloys.

OR
What are the various modes by which surface properties can be enhanced?
b. With a neat sketch, explain laser cladding.

10
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Fig. Q4 (a)

USN 1SME73
Seventh Semester B.E. Degree Exa@niﬁatnon Jan./Feb.2021
Control Engineering
Time: 3 hrs. ; Max. Marks: 80
Note: Answer any FIVE full questions,.choosi 1 each module.
§ 1 a Whatare the ideal requiremen; control sy, stun ? Explain (08 Marks)
E b. Explain the following contro -with the help of block dlqgrams and response curves:
Z (1) Proportional plus intqu;gl (1) Proportional plus intggral plus derivative. (08 Marks)
3
g 2 a
E‘_E (08 Marks)
é S b. (08 Marks)
2o
é < 3 a
g ¥ (10 Marks)
©F
£ g
2t
i
28 ' f6)
1 . Fig. Q3 ()
22 b. Wﬂ;h usual notations, obt: ¢ transfer fungtion of a ficld controlled D.C. motor. (06 Marks)
+ . _ OR:
E E 4 a. Obtain the controf C/R for the block-diagram shown in Fig. Q4 (a). (08 Marks)
£z
=3
= =
§ 2
55
:
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b. Find the transfer for the signal flow graph shown in Fig. v using Mason’s gain

formula. (08 Marks)
odule-3 e
a. With the help of a time respon ¢ curve of a second order syslem explain the following;
(i) Delay time dise time (1i1) Peak:time (1v) Settling time
(v) Maximum over sho (08 Marks)

b.
rise time, peak time, peak overshoot and
(08 Marks)
(16 Marks)
a. (ll-l Marks)
b.

(12 Marks)

(16 Murks)

ompensation? Explain with the help of simple block diagrams.
: (08 Marks)
smpensator? Explain a simple lead compensator with
(08 Marks)

: OR
a. Define controllability. Wh" is Kalman’s test for controllability and observability? (06 Marks)
b. Using Kalman’s test. determine the controllability of the following system:

h|
-
X,

X3

(10 Marks)
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Eighth Semester B.E. Degree Examination, Jan./Feb. 202
Renewable Energy Sources

Time: 3 hrs. Max. |
Note: Answer any FIVE full questions, selecting at least TWO questions from
£ PART - A
_E* 1 a. Whatare primary and Secondary energy sources?
= b. Explain the significance of Energy Consumption as a measure of prosperity.
-‘5 c. What are the Conventional and non-Conventional Energy Sources? Describe br
k51 the advantages of Renewable energy.
=
%éj 2 a. Define the following terms:
= i)Solar Azimuth angle i) Surface Azimuth angle iii) Solar Altitude
6 iv) Zenith angle (6,) v) Declination angle
%nz b. Determine the Local Solar time and declination at a location latitude 23°15']
Ei u 77°30'E at 12-30 IST on June 19. Equation of time Correction is given fi
= : chart=-(1'01").
S £ c. What is the difference between a Pyrheliometer and a Pyronometer. Describe
2 B : yE
° e of Angstrom type Pyrheliometer.
£ g
2 g 3 a. What are the main Components of a blot-plate Solar Collector. Explain wit
g 5 working principle and function of each components.
e b. With a neat Sketch Explain the following:
= g 1)Solar Cooker i) Solar Green Houses
E B
g = ; ; : : g .
= % 4 a. Explain with aneat diagram Solar Pond electric power plant with cooling tower
’5 o b. Write Short Notes on:
= E 1)Solar water pumping system
§ & i1)Methods of energy storage (Block diagram representation)
)
25 PART - B
g E 5 a. Prove that in case of horizontal axis wind turbine maximum power can be ob
2
r:;; ;n Exit VelocityZ% Wind Velocity and P pax = 272.1: pAV;?
E‘? b- Describe with a neat sketch the working of a Wind Energy Conversion System (
§ T main Components.
S <
il 6 a. What is Pyrolysis? Explain with a neat figure Small Scale Pyrolysis Unit.

KLS Vishwanathrao Beshpanabaiisifite Pnssinstigndlalgsnil and working of KVIC digester.



C. The observed difference between the high and low water tide is 8.5m, for a p
site. The basin area is about 0.5sq km which can generate power for 3 hours 1
The average available head is assumed to be 8m, and the overall efficiency of tl
to be 70%. Calculate the power in h.p at any instant and the yearly output. Ave
Weight of sea water is assumed to be 1025kg/mt’.

8 a. Explain with the help of Block diagram the main components of Fuel Cell Syste

b. What are the advantages and limitations of Small Scale Hydro electric powe:

EE I S
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USN
Seventh Semester B.E. Degree Examination, Jan./Feb. 2021
Energy Engineering
Time: 3 hrs. £, Max. Marks: 100

Note: Answer any FIVE full questions, cho_gsi?ié:ONE full question from each module.

& Moﬂﬁle-
*§ 1 a. Explain the principle of over feed s;okes with neat diagram. (10 Marks)
% b. Explain Hydraulic ash handling pmces%;‘“’ with a neat sketch. . (10 Marks)
; L “-"\f . OR %
3 2 a. A chimney is 28m height aﬁﬁ?teniperature of hot gases inside is 320°C. The temperature of
g outside air is 23°C and furnace is supplied with 15kg of air per kg of coal burnt. Calculate
g2 i) Draught in mm of )gggt > ii) Draught head.in.meters of hot gases. (10 Marks)
EE b. Explain the central oﬁ-ihjff}system of burning pulverised coal. (10 Marks)
23 \ Module-2"
%" ® 3 a. Withaneat dlagram, explain the general 1a§*Ql;t of diesel power plant. (10 Marks)
i > b. Explain the genéral layout of hydroelectrigipower plant, with a neat diagram. (10 Marks)
=11}
= & 4 a. Class@ e hydroelectric power/plams on the basis of head Explain each type of plant in
2> detafli=, (10 Marks)
;E % b. With a neat diagram, explain Ppmp Fuel II]JeCtIOT'l sysiem (10 Marks)
58 S Module-3"
'g :E’ 5 a. Explain Pyranometer w1th néat sketch to measure. beam and d:ffused radiations. (10 Marks)
2e b. With a neat diagram, eﬂxplam typical solar _ﬂai‘ p]ate co]lector (10 Marks)
B P’ b
2 5 OR
= 6 a. What are the ;naln advantages of solar = cell? Explain’ ~the ‘conversion of solar energy to
= e electricity throug)ﬁ photovoltaic cei] (10 Marks)
é Tg b. Explain Phase change (Latent heat) 'heat storage concept. Explain the properties of materials
EgS used 1n.,§’a$ent heat storage. C mment on Latent heat storage materials. (10 Marks)
52 “. /" Module-4.
é = 7 a. Derive an expression for: §He»power of wmclmeII with condition. (10 Marks)
= E b. 4 'Wi%h neat diagram, expiaifl Single basin ﬁtofage Tidal Power Plant and also comment on the
B &, %‘advantages of Tldal?ower Plant (T ldal) (10 Marks)
g2 _. P
E‘ S 8 a. Explain the %mal horizontal axns wmd mill, with a neat sketch. (10 Marks)
E E b. What are t}f% different resourceé* that can be used as Biomass for biogas generation?
S < (10 Marks)
B <Y Module-5
E’ 9 a. Describe the photosynthesls process with relevant chemical reactions. Also explain the
- importance of photosynthesis in biofuel generation. (10 Marks)
‘é b. Explain closed R;mkme cycle OTEC system with neat sketch. (10 Marks)
E OR
10 a. Explain with z_g neat sketch, the water dominated Geothermal system. (10 Marks)

b. What is g_hg___Wbrk of fuel cell? Explain typical H,O, fuel cell with a neat sketch. (10 Marks)

w* w kK %
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50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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USN

17"ME72

Seventh Semester B.E. Degree Examination, Jan./Feb.2021
Fluid Power Systems

Time: 3 hrs. Max. Marks: 100

T

Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1
What are the various applications of fluid power systems? (05 Marks)
State Pascal’s law and mention the various advantages of fluid power systems. (05 Marks)
Explain the various components used in hydraulic systems and its symbol. (10 Marks)
OR
Describe the various functions of hydraulic fluids and its types. (05 Marks)
Define the fluid properties such as viscosity, viscosity index, pour point, fire point, flash
point. (05 Marks)
Explain the working of return line and suction line filtering with the aid of sketches.
(10 Marks)
A Module-2
What are the various types of positive displacement pump used in fluid power system?
(05 Marks)
Explain with a sketch the construction and working of bladder type accumulator used in
fluid power system. (05 Marks)

Explain the construction and working of external gear pump with a neat sketch. (10 Marks)

OR
Explain the construction and working of double acting cylinder with a neat sketch. (05 Marks)
An 8 cm diameter hydraulic cylinder has a 4 cm diameter rod. If the cylinder receives flow
at 100 LPM and 12 MPa. Find the
(i) . Extension and retraction speeds.

(1) Extension and retraction load carrying. (05 Marks)
Explain the construction and working of a hydraulic cylinder cushioning with a neat sketch.
Also draw symbol. (10 Marks)

Module-3
List various types of control valves. (03 Marks)
With a neat sketch explain the working of pressure relief valve. (07 Marks)
Explain the hydraulic regenerative circuit with a neat sketch. (10 Marks)
OR

With a neat sketch, explain the working of ball type check valve. (05 Marks)
With a neat sketch, explain the working of the 4/2 manually operated direction control valve.

(05 Marks)
Explain the hydraulic cylinder sequencing circuits with a neat sketch. (10 Marks)
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Module-4
7 a. Describe the various components used in pneumatic power systems and its symbol. .
(05 Marks)
b. Explain the working of a single acting type of pneumatic cylinder with a neat sketch.
(05 Marks)
c. Explain the construction and working of lubricator used in pneumatic system with a neat
sketch. (10 Marks)
OR
8 a. Explain the working of a shuttle valve used in pneumatic system with a neat sketch.
(05 Marks)
b.  What are the various ways the pneumatic cylinders are mounted? (05 Marks)
€. Explain the working of solenoid operated valve with a neat sketch. (10 Marks)
Module-5
9 a. Explain the speed control pneumatic circuits with a suitable sketch. (10 Marks)
b. Explain the OR function of controlling the single acting pneumatic cylinder with a neat
circuit. (10 Marks)
OR
10 a.  Explain the controlling of pneumatic cylinders in a sequence as A* B B~ A~ by cascading
method. (10 Marks)

b. Explain electro pneumatic control of double acting cylinder with a suitable circuit. (10 Marks)

L
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USN 17"ME73
{?"“.'n;
Seventh Semester B.E. Degree Examination, Jan./Feb. 2021
Control Engineering
Time: 3 hrs. o % “Max. Marks: 100
Note: Answer any FIVE full quesrwns, choosmg ONE full question from each module.
3 { M
g€ 1 a. Whatisclosed loop control system? " (02 Marks)
= b. Explain the closed loop control'system with an example. i (08 Marks)
5 c. Describe proportional + Inlcgrai “ Derivative control system with its characteristics.(10 Marks)
=
8 OR -
g2 2 a. Whatare the requu:ements s of an ideal control systcm" Explain any three in detail. (10 Marks)
aF b. Explain : Y
- -
E ot i) Proportional coﬁﬁol system 5
20 ii) Proportmniahand integral control systciﬁ* (10 Marks)
o o
2 &
£ Module-2
i 3 a Fmdetthe?transfer function of mec_:,_ha_mcal system shown in: Fi lg Q3(a)
£ 8
= B :
or g
£ '  Ka |}
5 ?%’ Mt" : M,
o2 e B R
% E PR Fig. Q3(a) b (10 Marks)
é % b. Draw the 51gnal “ﬂow graph for the followmg set of equatlons and obtain the transfer
25 function: ¢
E % X2 = ap x&ér\asz X3 tapxst+ a5 Xs~ £ iy
a g X3 = afiXy P
E% X4 = 834 X3+ 244 X4 ¥
S = 3
g s Xse Q35 X3+ 845 X4 (10 Marks)
2 .Lg B ¥ " 2
§ E 7 3 v OR .
§E 4 a. Derive the differential equation of first otder electrical system. (05 Marks)
2 ;;, b. A gas filled tlg/.erm‘bmeter has a themal rresistance of R and is filled with a gas whose thermal
Zgg capacitancesis C?v Obtain the trasfer function relating the temperature of the gas inside the
E 5 thermometer%& the temperature of the medium in which the thermometer is inserted. Neglect
g = capilarity of the thermometer; (05 Marks)
i fl ¢. Determine the transfer ﬁmt»:}ﬁon of the system shown in Fig.Q4(c), by block diagram
= reduction method. T
=] 8 ;
E: ) . Hy [
£ { ) ,
% = 3 Y e
Fig.Q4(c) (10 Marks)
& | of 2
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Module-3
25

5 a. A unity feedback control system has G(s) = Bi___rmme the following quantities if

s(s+5)¢" 2
it is subjected to unit step input _
i) Rise time
ii) Peak time N

iii) Maximum over shoot

iv) Settling time for 2% tolerance. e (08 Marks)
b. Define: i) Absolute stability ii) Reiaj:zve stability. (04 Marks)
c. Investigate the stablllly of the controf’ system using R—H criteria. The characterlstlc equation

iss'+28’ + 11>+ 185+ 18=0. : A N o (08 Marks)

6 Sketch the root locus plot for a system whose open loop tremster function :
K[s"+6s+25 s
G(s)H(s) = Rlst b el Ay
s[s+1][s +2] &
Show that the system. is absolutely stable. " (20 Marks)
Modules4
7 Draw the BODE plots for the system havmg ‘the open loop transfer function :
K
GHE s————
s[s” 24 2545] %, J

Determine the value of K to obtain’.

i) A phase margin of 50° ii) A gain margin of 10db & (20 Marks)
OR ‘1 Q
8 Determine the stability of'the open loop control _s“'ys%em
G(s)H(s) = ﬂ——l— using Nyquist method. (20 Marks)
s[s —H]fs +5]
: "g'ﬁ\g”dule—s
9 a. Explain phase lead compensation. (08 Marks)
b. Define : i) State variables ii) State vector. b, (04 Marks)
ML G 0
. Ewvaluate the observabilify-o_f the system with' 'A}z 0 0 1/,B=[0|landC=][3 4 1]
- _ an)’ |0 —2 -3 1
Using Gilbertz test. ' ; (08 Marks)
~ L% oR
10 a. Explain phase lag compensation. (08 Marks)
b. What are the advantages of state variable analysis? (04 Marks)
c. Obtain the state equation for the mechanical system shown in Fig.Q10(c).
™Y, I £
;‘___15__. M J#\‘——l M)--'—q? Ftb)
oo |
/'_/ - — — == fl =
Zero 4 chion
Fig.Q10(c) (08 Marks)
& %k ok k&
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Seventh Semester B.E. Degree Examination, Jan./Feb. 2021

: Tribology
Time: 3 hrs. h Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.

& Module-1
é 1 a. Briefly explain history of Tribology. (06 Marks)
%-i- . Discuss the effect of pressure and temperature on viscosity. ' (08 Marks)
E c. Write a note on selection of lubricants. (06 Marks)
5
2
o
5 OR
gé 2 a. State and prove Hasen-Poiseuille Law. (10 Marks)
2% b. With a neat sketch, explain saybolt viscometer. (10 Marks)
=]
-E sl
oo |l .
£ ;L: Module-2
§< 3 a Define the term friction. Explain the measurement of friction by tilted plane method.
o ob
29 i : (10 Marks)
28 b. Explain Bowden and Tabor’s adhesion theory of friction. (10 Marks)
=
S 3
£
o 5 OR
) 4 a. Define wear; briefly explain different types of wear, (10 Marks)
8 b. Explain the Delamination theory of wear. (10 Marks)
c
&8
23
: 5 Module-3
= 5 a. Derive the Petroff’'s equations for a lightly loaded journal bearing. Also state the
s 2 assumptions made. (10 Marks)
28 b. A full journal bearing have the following specifications, shafi diameter 45mm, bearing
Eg

length 65mm, radial ¢learance ratio is 0.0015, speed 2800rpm, radiai load 800N, viscosity of

; S the lubricant 8.27 16°PaS. The bearing is lightly loaded, determine :

g8 i) Frictiontorque at the shaft

s € if) Co-efficient of friction

= iii) Power loss. (10 Marks)
al =]

£ g

e8¢ OR

§ ; 6 Derive the Reynold’s equation in two dimension. Also state the assumption made. {20 Marks)
C <

= ol ol Module-4

£ 7 a. Derive an expression for the load carrying capacity of a plane slider bearing with fixed shoe.
“ : (10 Marks)
§ b. Slider bearing with pivoted shoe has the following specifications, B = 0.0508mts,
é L = 0.0625mts, U = 5.58 mts/sec, W = 8006.4N, n=0.03 N-s/m’. Determine :

i) Minimum film thickness ii) Power loss angle of inclination corresponds to minimum
co-efficient of frictions. (10 Marks)

1 of 2
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OR
8 a. Derive the expression for load carrying capacity and rate of flow of oil through a hydro-
static step bearing. (10 Marks)
b. A hydrostate circular thrust bearing has the following data. Shaft diameter = 300mm,
diameter of packet = 200mm, shaft speed = 100rpm, Pressure at the:pocket = S00kN/m?,
film thickness = 0.07mm, viscosity of lubricant = 0.05Pas. Determine :
1) Load carrying capacity

i) Oil flow rate

iif) Power Loss due to friction. (10 Marks)
Module-5
9 a. Briefly discuss any ten desirable properties of a good bearing materials. (10 Marks)
b. Briefly discuss the common bearing materials that are used in practice. (10 Marks)
OR
10 a. Briefly explain the various mode by which surface properties can be enhanced. (10 Marks)
b. Briefly explain different techniques to achieve surface modifications. (10 Marks)
& ok ¥ ok ok
20f2
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Seventh Semester B.E. Degree Exam Jan./Feb. 2021

Dynamics of Mz
Time: 3 hrs.
Note: Answer any FIVE full questions, choosin,

Max. Marks:; 100

0':' full question from each module.

Modme-l .
1 a Whatis free body diagram? Explaiiith simple sketches. : (05 Marks)
b. In a4 bar link mechanism showz“in.Fig Q1(b) the link 4 suhjected 1o a torque T4 = 20N-m

The link length are AD = 800 AB = 300mm. BC = 708n#m and CD =400mm. For stallc
equilibrium of the mechanisii:détérmine the required input ;orque T and link 2.

50, will be treated as malpractice.

aining blank pages.

anticlockwise, ar{g“ﬁ io B 45°. B Lg” € 7()" and C to D 120°. The balancmg masses are to be
L and M. The

placed in plan@- i$tance between the planes A and L is 100mm between
- cing masses revolve at a radius of 100mm. Find their

(16 Marks)

On comp

o0

+

o~
< =T
w 4
= (15 Marks)
o2
5.8
68 2 a em of i) two forces
L : = (06 Marks)
gg b. S a bore of 220mm and a stroke of 440mm.
28 procating panfs_\\ eigh 2()Lg When the crank
5 8
55
.-E % ;-:-
5= 40mm. Determme 1) Piston effort:. i thrust in the onﬁecllné rod ii1) Turning moment on
2. % the cranksshaft iv) thrust in th (14 Marks)
£ .8
v ; ; : e
e 3 a ' Ging (04 Marks)
Eg :
g3
@
& %
=8

5

'E<

<

e~

OR

4 The crank and connect g rods of a 4-cylinder inline engine running at 1800rpm are 60mm
and 240mm each pectlvelv and the cylinders are spaced 150mm apart. If the cylinders are
numbered 1 to 4%n sequence from one end. the cranks appear at intervals of 90° in an end
view in the ordieg:l — 4 — 2 — 3. The reciprocating mass in each cylinder is 1.5kg. Determine :
1) unbalanced:primary and secondary forces if any 11) unbalanced primarv and secondary
couples with reference to the central plane of the engine. (20 Marks)

[ of2

[mportant Note : |
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Module-3
5 a Define the [ollowing terms relative to governors :
1) Sensitiveness i1) Isochronism  1i1) Stability (08 Marks)

In a Hartnell governor, the extreme radii of rotatio% he balls are 40mm a.nd 60mm and

: Sprtng load at minimum and maximum

of the ball and slee\e arms are equal. Deter L
§ston. (12 Marks)

speeds 11) Spring stiffness 1) initial comp

6 a Derive an expression for gyroscopic cotple ; (05 Marks)
b. The turbine rotor of a ship has & mass of 22()()1;0 and rotates at lSOOrpm clockwise.

g_vroscopic couple and its effec
(1) ship turns left at a ¢
(11) Shlp pitches wnh

(15 Marks)

7 a g (08 Marks)
b. Split the harm@me fhotion X = 10 sin (wWt:+30°) into two harmonic motions, one having a
phase angle of zeri g phase angle of 45°. Also check the solution

by graphi (12 Marks)

8 a Detéfitiine the natural frequencs:
account.

(10 Marks)
o Newton’s method.

Fig Q8(b)

(10 Marks)

Module-S
9 a. Defirie logarithm decremenitand derive an expression for the same interms of damping ratio.
(10 Marks)

: /ibration system’ mﬁmsts of a mass-t£50kg, a spring with a stiffness of 30kN/m and a
“damper. The dam’ﬁ:m “provided is only.20% of the critical value. Determine the i) damping

factor i) sal damping co«eﬁ”luent 1) natural frequency of damped vibrations
iv) Iouanthml decrement v) tw‘“@f two consecutive amplitudes. (10 Marks)
% OR
10 a Explain the terms : :
i) Magnification facto 1) Transmussibility ratio  1ii) Vibration isolation. (09 Marks)

b. A machine of mass 1000kg is acted upon by an external force 2450N at a frequency of

1500rpm. To reduce the effect of vibration, isolator of rubber having a static deflection of
‘maghine load and an estimated damping factor of 0.2 are used. Determine:;

1) Transmissibifity ratio i) Force transmitted to the foundation 111) Amplitude of vibration

iv) Phase log:of the transmitted force with respect to the external force. (11 Marks)

* 20[‘2***
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Seventh Semester B.E. Degree Examination, Jan./Feb. 2021

Mechatronics
Time: 3 hrs. Max. Marks: 100

" Note: Answer any FIVE full questions, choosing ONE full question from each module.

g Module-1

E 1 a. Why mechatronics is important to industrial automation? Explain the applications of

a mechatronics. (10 Marks)

g b. What are the merits and demerits of mechatronics? (10 Marks)
g
¥ OR
e z 2 a. Define transducer and sensor. List the difference between transducer and sensors. (08 Marks)
fn‘;‘lﬁ b. Explain light sensors, proximity switch and hall effect sensors. (12 Marks)
£4
g e Module-2
s g 3 a. Define microprocessor and microcontrollers. With the help of sketch, explain the application
'g E of micro processor to automobile system (car). (10 Marks)
8w b. What are the elements of control systems? Mention the difference between microcontroller
= £ and microprocessor. (10 Marks)
58
EX OR
2E 4 a. With the help of block diagram, explain microprocessor. (08 Marks)
E g b. Draw a neat sketch of 8085 microprocessor. Explain different types of registers used in this
£3 processor. (12 Marks)
25
23
EX Module-3
g g 5 a. Explain principle operation of Programmable Logic Controller (PLC). How PLC is different
. g from microprocessor in control system. (10 Marks)
E =2 b. What do you mean by ladder diagram? Explain the same with the help of an example.
k= (10 Marks)
e OR
-g %” 6 a. Mention robot configuration. Explain yaw pitch and roll pertaining to robot, with the help of
a8 diagram. (10 Marks)
g & b. Explain background of actuator in mechatronics system. Explain briefly typical hydraulic
8 E actuator and pneumatic actuator. (10 Marks)
— i
2 Module-4
g 7 a. Listthe mechanical systems that transmits the power in different planes. (06 Marks)
s b. With the help of diagram, explain cams used in Internal Combustion (IC) engines. (10 Marks)
B c. List the mechanical aspects of motor selection. (04 Marks)

1 of 2
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OR
8 a. How relays are used in mechatronics application? Explain. Explain the working of solenoid
switch. iy (08 Marks)
b. With the help of sketch, explain synchronous DC motor and servomotor. (12 Marks)

Module-5

9 a. Classify the valves used in mechatronics systems. With the help of sketch, explain pressure
reducing valve. (10 Marks)
b. Explain cylinders types. Explain rotory actuator. (10 Marks)

OR
10 a. With the help of diagram and symbol, explain solenoid operated valve. (10 Marks)
b. Briefly explain design and function of various units of hydraulic system. (10 Marks)

L
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Jan./Feb. 2021
Time: 3 hrs. . Max. Marks: 80
; "NE full question from each module.
g 1 a  Whatis pulverized coal? Explain wit i sketch overfeed and L;gt:lﬁ?feed principle of coal
g firing. . - (12 Marks)
& b. List the advantages and limitatiopsiof pulverized coal. N (04 Marks)
g oy, )
8 afﬁru L
: o OR
3 2 a. With neat sketch explain,thepworking principle of Bensofi boiler. (08 Marks)
&”?;OB b. Define draught and explainithe operation of inducgddraught system with neat sketch.
_-2' Eﬂ gy (08 Marks)
2@ &\ ’
2L q,.
£4d 3 a Drawthe layous of Diesel engine powerpla in i ion. (06 Marks)
§w b. Descrlbe e different methods of startmg the Diesel engine. (06 Marks)
2 é c: ! (04 Marks)
8 2
E 5 . ‘
P 4 a. Explain briefly about
eg i) Surge tank
8 i) Water hammer ¢ g% (08 Marks)
gu"g b. The runoff data ofa rlve t a particular s:t
E 2 Month
g 3
o= @
25 Jan
o February
ag March
£ o
g 3 Apn]
52 May
22 Juné
S %
§,§ ugust
£ 2 September &
-8 October , e
§ 8 November 50 &%;%’%”
& E‘ December 40
e i) Draw the flow duration‘curve
s ii) Also draw hydro and find the mean flow (08 Marks)
2
g _ ¢ Module-3
:’_‘ 5 a. Explain with neatsketch working principle of solar pond electric power plant. (08 Marks)
= b. What is Sola n? Explain the working principle of pyranometer with neat sketch.
(08 Marks)
&
1 of2
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6 a i i i hoto-yolf (08 Marks)
b. Calculate the Local Apparent Time (LAT) correspoﬁﬁ“ﬁig to 13.30hrs (lST) on July 16, 1998
at Delhi (28°35'N ?7°23'E) The equation at th,e*fgme correction on July 16 is (—6) minutes.

l Hime corresponding to 82°5'E longitude.
(08 Marks)

&odule 4
7 a. Explain the method of harnessmg grd energy using the h

ntal axis wind machine with
neat sketch. (08 Marks)

b. Explain the method of hameSsmg tidal energy using the a le basin system. (08 Marks)

o

i &
WV
OR

8 a. A horizontal shaﬁ, ‘propeller type wind turblnei;s Iocated in area having the following wind
characteristics,
i) Total pewer density in wind stealﬁy\\w m
i) Maximum possible obtainable power densny in W/m®
iii). Actual obtainable power de ity in W/m” assume 40% efficiency
1\/) Total power from the wi %\E'bme of 120m dlamet@r (08 Marks)
b. Mention'the difference betweenwgrtical and horizonta} Tld turbines. (08 Marks)

i Module- \/ &
9 a. Explain with neat sketch worklng principlet of KVIC biogas dlgeater (08 Marks)
b. What is anaeroblch:ggstlon‘? What are lhé&faéiors which affemgt :biodigestion. (08 Marks)
L A g
L0 4 Ay,
10 a. Briefly fpriam Alkaline Fuel g\e&I:Lgnd Molten carbbn@}e fuel cells. (08 Marks)

b. Write:short notes on Geothe m g] energy and state °éile advantages and limitations (08 Marks)

20f2
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Seventh Semester B.E. Degree Examination, Jan./Feb.2021

Fluid Power Systems
Time: 3 hrs. Max. Marks: 80

Note: Answer any FIVE full questions, choosing ONE full question from each module.

£ Module-1
£ 1 a Explain the components required in a fluid power system with a diagram and list the
E: advantages and applications. (08 Marks)
8 b. State Pascal’s law. Explain its application with a diagram. (08 Marks)
a
E OR
g.é 2 a. How are hydraulic seats classified? Explain them in brief. (08 Marks)
%‘-E b. What are the types of contaminants? Explain the sources of contamination. (08 Marks)
22
X Module-2
24 3 a A pump hasa displacement volume of 100 cm’. It delivers 1.5x 10~ m’/sec at 1000 rpm and
5 70 bars. If the prime mover input torque is 120 N-m,
28 (i) What is the overall efficiency of the pump?
§E (11) What is the theoretical torque required to operate the pump? (08 Marks)
< 2 b. What are the types of Accumulator? Explain with a neat circuit diagram the use of
28 accumulator as a leakage compensator. (08 Marks)
g
R OR
®E 4 a. Explain the operation of a Vane motor with a neat sketch. (08 Marks)
§ g b. Explain single and double acting hydraulic cylinders with diagrams and their graphic
&= symbols. (08 Marks)
25
22 Module-3
&2 5 a Explainshuttle valve and check valve with diagrams. (08 Marks)
8 3 b. Explain the operation of pressure compensated flow control valve with a neat sketch.
Er % (08 Marks)
OR
5 § 6 a. Explain with a circuit diagram the working of double pump hydraulic system. (08 Marks)
S b. Explain with circuit diagrams the working of meter-in and meter-out for controlling of a
2w speed of hydraulic cylinder. (08 Marks)
23
£ 8 _ Module-4
&8 E‘ 7 a. What are the.advantages, limitations and applications of pneumatic system? (08 Marks)
i b. Explain with a neat diagram the working of a pneumatic cylinder cushioning. (08 Marks)
O
2 OR
g 8 a. Explain the working of Quick-exhaust valve with a diagram and an application circuit.
S (08 Marks)
E b. Explain the constructional features of a time-delay valve with a diagram and graphic
symbol. (08 Marks)
1 of2
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Module-5
9 a. Explain the functions of ‘OR’ and ‘AND’ gates with shuttle and twin pressure valves -
respectively. (08 Marks)
b. Explain with a neat circuit diagram in controlling of extension of a double acting cylinder
using OR and AND logic gates. (08 Marks)
OR
10 a. Explain with neat circuit diagram signal elimination by reversing valves. (08 Marks)
b. Explain the control circuitry for single and double acting cylinders using limit switches.
(08 Marks)
# %k ok ok ok
2 0f2
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Seventh Semester B.E. Degree Exaﬁiﬁgiétion, Jan./Feb.2021
Control Engin

Time: 3 hrs. Max. Marks: 80

Note: Answer any FIVE full questions,choosing ONE full question from each module.

1 a  What are the ideal requiremen; control system? Explain (08 Marks)
b. Explain the following controh ith the help of block diagrams and response curves:
(1) Proportional plus integgal< (i1) Proportional plus integral plus derivative. (08 Marks)

l.1l:.|}::'| 2 a
2 (08 Marks)
b. (08 Marks)

3 a

(10 Marks)

agonal cross lines on the remaining blank

pulsorily draw di

2. Any revealing of identification. appeal to evaluator and /or equations written eg. 42-+8 = 50. will be treated as malpractice.

4

Note ; 1. Oncompleting vour answers. com

Impartant

Fig. Q4 (a)

| of 2
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b. Find the transfer for the signal flow graph shown in Fig «(b) by using Mason’s gain

formula. (08 Marks)
Rt o 1
Fig. Q4 (b)
Module-3 A
5 a. With the help of a ime respcm urve of a second order system, explain the following:
(1) Delay time (ii) Peak-time (iv) Settling time
(v) Maximum over sh (08 Marks)
b. unction of a unity feedback system is G(s) = c - D’ Determine
? s(s +
rise time, peak time, peak overshoot and
(08 Marks)
6
and determine the range of K for. wh.ich the system . .. (16 Marks)

7 a. Siate and explain N\qulskglabllllx criteria.
b. Draw the complete Ny qulst plot for the sys

by. GH=

(0-! Marks)

(12 Marks)

(16 Maurks)

9 a Whatare the typ mpensation? Explain with the help of simple block diagrams.

(08 Marks)
b. What are the gharacterlsucs of eompensator? Explain a simple lead compensator with
simple dlagram : : (08 Marks)

: OR
10 a. Define controllability. Whatis'Kalman’s test for controllability and observability? (06 Marks)
b. Using Kalman's test, detérmine the controllability of the following system:

[UI}
(10 Marks)
u,

EE S O

2o0l2
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Seventh Semester B.E. Degree Examination, Jan./Feb. 2021

Tribology
Time: 3 hrs. Max. Marks: 80

B Note: Answer any FIVE full questions, choosing ONE full question from each module.
g 1 a. Whatare the desirable properties of Lubricating oil? (06 Marks)
= b. Discuss the effect of temperature and pressure on viscosity. (06 Marks)
% c. Discuss the purpose of fubrication. (04 Marks)
= OR
= 2 a. Discuss the types of lubricant and the applications. (06 Marks)
? . Write a note on selection of lubricants. (06 Marks)

c. Discuss the important applicatioi of tribology. (04 Marks)

Medule-2

3 a. With aneat sketch, explain the measurement of friction by pin on disc equipment. (08 Marks)
b. Explain adhesion theory of friction by Bowden and Tabor. Also list the limitations.(08 Marks)

OR
4 a. Define Wear. Discuss the different types of wear with neat sketches. (10 Marks)
b. Write a note on wear of ceramic materials. (06 Marks)
Module-3
5 a. Derive the Petroff's equation for a lightly loaded bearing. Also indicate the assumption
made. (08 Marks)

b. A full journal bearing has the following specification, shafl diameter 45mm, bearing length
65mm, radial clearance is 0.0015, speed 2800 rpm, radial ioad 890N, viscosity of lubricant
at effective temperature is 8.27 x 107 PaS. Considering the bearing as lightly loaded,

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

determine i) Friction torque at the shafi i) Co-efficient of friction 1ii) Power loss.
(08 Marks)
OR
6 Derive Reynold’s equation in 2D [two — dimension]|. Also state the assumption inade. (16 Marks)
Module-4

7 a. Derive an expression for load carrying capacity of a plane slider bearing with fixed shoe.
(10 Marks)

b. A rectangular plain slider bearing with fixed shoe and with no end leakage has the foilowing

data

i) Bearing length —90mm  ii) Width of shoe — 90mm iii) Load on bearing — 78G0N.

iv) Slider velocity — 250 x 102 mts/sec  v) Inclination o = -0.00035 radians

vi} Viscosity of oil n =40 Cp.

Determine [) Minimum film thickness 11) Power loss [1I) Co-efficient of friction.
(06 Marks)

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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8 a. Derive an expression for load carrying capacity of hydrostatic step bearing. Alsc state the

assumption made.

{10 Marks)

b. A hydrustatic circular thrust bearing has the following data : Shaft diameter = 300mm ,

Diameter of pocket =200mm ; Shaft speed = 100 rpm ;

Pressure at the pocket = SOOKN/m” ;  Film thickness = 0.07mm :
Viscosity of iubricant = 0.05Pas. Determine i) Load carrying capacity
ii) Oil flow rate iii) Power loss due to friction.

Module-5
9 a. Describe briefly the desirable properties of a bearing material.
b. Explain briefly the commonly used bearing alloys.

OR
What are the various modes by which surface properties can be enhanced?
b. With a neat sketch, explain laser cladding.

10

£

ool W R oW
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Seventh Semester B.E. Degree Examination, Jan./Feb. 2021

Mechatronics
Time: 3 hrs. Max. Marks: 80
Note: Answer any FIVE full questions, choosing ONE full question from each module.
4 Module-1
2 1 a. Define mechatronics. Explain the difference between conventional approach and
§ mechatronic approach. (08 Marks)
E b. List the objectives, advantages and disadvantages of mechatronics. (08 Marks)
| ;
3 i | OR
§ 2 a. Explain the principle of capacitive proximity sensor. (08 Marks)
g8 b. What is “Hall Effect”? Explain with a neat simple sketch the principle of Hall effect.
§§ (08 Marks)
E o Module-2
fn'ﬁ" 3 a. Explain with a block diagram the organization of microprocessor. Explain in brief the
£% function of each element in it. (10 Marks)
E ,:a b. What is a microcontroller? Explain the classification of microcontrollers. (06 Marks)
8§ OR
§E 4 a. Define the following terms: (06 Marks)
g g (i) Data width  (ii)) RAM (iii) ROM (iv) Read cycle (v) Write cycle (vi) Interrupts
o g b. What are buses? Explain the different types of buses. (10 Marks)
Q
5T
5 Module-3
%E 5 a. Explain briefly basic structure of Ladder logic diagram. (08 Marks)
"E; 'g b. Explain various requirements for selecting a Programmable Logic Controller. (08 Marks)
E
'gg OR
E g 6 a. Define PLC. Explain with a neat diagram working ofa PLC. (08 Marks)
E.g b. Explain briefly functional requirement of robot. (08 Marks)
E = '
3 g Module-4
& @ 7 a. Explain the mechanical actuation system with examples. (03 Marks)
%E b.. What is the principle of a solenoid? What are the two basic types of Solenoid? Explain the
5.5 working of any one of'them. (10 Marks)
:;3:60 €. What are the types of motion any rigid body? (03 Marks)
g
23 6 OR
= 8 a. Explain with ¢ircuit diagram and characteristics of curves, shunt wound d.c. motor. (06 Marks)
g E\ b. Explain with a neat diagram the working of a permanent magnet stepper motor to achieve
it step rotation. (10 Marks)
2 Module-5
= 9 a. With neat sketch, explain the construction of the hydraulic system. (10 Marks)
g b. Explain with a neat.diagram the working of a
& (i) single acting ¢ylinder (ii) double acting cylinder. (06 Marks)
OR
10 a. Explain with neat diagram the construction and working of an external gear motor.(08 Marks)
b. With neat sketch, explain pressure relief valve. (08 Marks)
L O I
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Eighth Semester B.E. Degree Examination, Jan./Feb. 202
Renewable Energy Sources

Time: 3 hrs. Max. ]
Note: Answer any FIVE full questions, selecting at least TWO questions from
jg PART — A
% 1 a. Whatare primary and Secondary energy sources?
8 b. Explain the significance of Energy Consumption as a measure of prosperity.
?‘3 c. What are the Conventional and non-Conventional Energy Sources? Describe br
3 the advantages of Renewable energy.
. B
gf;: 2 a. Define the following terms:
—é g 1)Solar Azimuth angle ii) Surface Azimuth angle iii) Solar Altitude
o 1v) Zenith angle (0,) v) Declination angle
&0 . . e ; .
53 b. Determine the Local Solar time and declination at a location latitude 23°15]
g :ﬁ 77°30'E at 12-30 IST on June 19. Equation of time Correction is given fi
1 chart=-(1'01"").
'*z’ % c. What is the difference between a Pyrheliometer and a Pyronometer. Describe
2 > of Angstrom type Pyrheliometer.
8 8
= .9
g - 3 a  What are the main Components of a blot-plate Solar Collector. Explain wit
,g ; working principle and function of each components.
g o b. With a neat Sketch Explain the following:
%n § 1)Solar Cooker i1) Solar Green Houses
8
£ 2 : - : : ; :
g 4 a. Explain with a neat diagram Solar Pond electric power plant with cooling tower
Te b. Write Short Notes on:
ié E 1)Solar water pumping system
g g i1)Methods of energy storage (Block diagram representation)
S 4
#.2
oF PART - B
g8
55 5 a. Prove that in case of horizontal axis wind turbine maximum power can be ob
55 Bt Veloait=— Wind Velteity and Bam= = pAV;?
8 £ 3 Tg.c
Tg o b- Describe with a neat sketch the working of a Wind Energy Conversion System (
30 main Components.
=
S <
72 £ 6 a. Whatis Pyrolysis? Explain with a neat figure Small Scale Pyrolysis Unit.

KLS Wishwanathrao beshpanatamstheeGhTestmolagy Hatdyanil and workine of KVIC digester.



C.  The observed difference between the high and low water tide is 8.5m, for a p

site. The basin area is about 0.5sq km which can generate power for 3 hours i
The average available head is assumed to be 8m, and the overall efficiency of tl
to be 70%. Calculate the power in h.p at any instant and the yearly output. Ave
Weight of sea water is assumed to be 1025kg/mt’.

8 a. Explain with the help of Block diagram the main components of Fuel Cell Syste

b. What are the advantages and limitations of Small Scale Hydro electric powe:

Lo O
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