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50, will be treated as malpractice.

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

USN 21MEA42
Fourth Semester B.E. Degree Exami_nafion, Dec.2023/Jan.2024
Machining Science &:Jigs & Fixtures

Time: 3 hrs. L Max. Marks: 100

Note: Answer any FIVE full questions, dzq&siﬁg ONE full question from each module.
-~ Module-1

1 a. List the operations carried out o,n drﬂlmg machine and explam any 2 operation with neat
sketch. S . (08 Marks)
b. Explaln the step by step procedure of taper turning operat}on carried out and lathe machine.
(06 Marks)

. Define machining process and explain the ciassu‘icanon of material removal process.
e (06 Marks)

2 a Explain  with:vneat sketch, the | pdriStruction of horizontal milling machine

(column x”knee type). ) (08 Marks)
b. Expiamfihe step by step procedure of machining a rectangular slot of 10 mm wide x 5 mm
depth © on atectangular block using: shapmg machine. : (06 Marks)
¢. With'néat sketch, explain the followmg operation : '
61 Straddle mlllmg ¢ —
(1) --Reaming -
(1) Plain turmng (06 Marks)
’ ‘Modiile-2
3 a. Sketch and cxplam the tool geometly of a single pomt cutting tool and highlight the
significance of dlfferent angles, U (08 Marks)
b. Explain the varlous types of cuttlng ﬂu1ds used in metad cuttmg and state the properties of
cutting ﬂmds - (06 Marks)
c. List Outthe differences between orfho gonal and obhque cutting. (06 Marks)
/‘H:l‘f} P
& o OR.. -

4 a J\Bneﬂy explain the dlffereﬂt types of ChlpS produced during metal cutting with neat sketches.
N Y ~ (08 Marks)
b-“"“Explam the steps.i mvolved in cuttmg force measurement with dynamometers for tuning

operation. \r-‘s (06 Marks)

c. A Seamiessiubmg 35 mm outsuie dxameter 1s turned orthogonally on a lathe. The following
data is avaﬂable Rake angle = 35° Cuttmg speed = 15 m/min, Feed = 0.10 mm/rev, Length

of continuous chip in one revolution = 50.72 mm. Cutting force = 200 N, Feed force = 80 N.
Calculate the co- -efficient’ of friction, shear plane angle, velocity of chip along tool face and

chip thickness. Snn (06 Marks)

’ Module-3

5 a. Whatis machmablhty‘? List and explain the variables that affect the tool life. (08 Marks)
Explain with nieat:sketch, the principal of lapping. {06 Marks)

c. Explain withneat sketch, the principal of honing. (06 Marks)

@ lof2
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OR s
Explain with a neat sketch, the various forms of tool Wear\found in the cutting tools.
P Y (08 Marks)

Write a short notes on the following :
(i)  Electroplating :
(i)  Powder coating.

(iii)  Liquid coating. ks _
Module-4 J,s@

With neat labeled sketch, explain the Workmg of Abrasive water ]et machining along with its
application. (10 Marks)
Explain the process parameters of USM and list the advantages limitation of it. (10 Marks)

(12 Marks)

OR
With neat labeled sketch, explain the working prmc;pal of electrical discharge machining.
List the various in EDM process and explain any.one: :6f them process parameters. (10 Marks)
Explain with neat sketch the working of ultrasonic assisted electric discharge machining
#

along with its advantages = (10 Marks)
Modulé-5
With neat sketch, explain template jig and leaf jig. (10 Marks)

State the factors to be considered for the design of j1 _}lgS and ﬁxtures (05 Marks)
List the difference between ]IgS and fixtures. RNy (05 Marks)

orR

'y

What is jig and fixture? List and explain the esséntial features of ji jlgS and fixtures. (10 Marks) ~

List the different types of fixtures and Wlth neat sketch explain” any one type of fixture in
detail. s Fl (10 Marks)

Iy

B R R Q
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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

2 b b o 21ME43

N Lyt M | g tio

Fourth Semester B.E. Degree Examination, Dec.2023/Jan.2024
Fluid Mechanics

Time: 3 hrs. . Max. Marks: 100

Note: Answer any FIVE full questions, c‘kqésﬂzg ONE full question from each module.

a.

S

b.

o

1

<" Module-1

Define the following terms : ™.
()  Absolute pressurg
(i) Gauge pressure L
(ii)  Differential manometers
(iv)  Buoyancyf. \;
(v) Meta—centre (05 Marks)
The left limb of & :mercury U-tube manometer is open to atmosphere and the right limb is
connected to a'‘} Ip\e carrying water under pressure. The centre of the pipe is at the level of
the free surfac\e of mercury. Find the difference in level of mercury limbs of U-tube, if the
absolute/pressure of water in the’ plpe is 14.5 m of water, atmospheric pressure is 760 mm
of Hg 7 N (05 Marks)
Derive:an expressmn for the depth of centre of pressiire- ﬁom free surface of liquid of an
inclined plane surface submerged n the liquid. R (10 Marks)

- N :

j OR . .-

~Define the equation of: cdnf.multy Derive the contmulty equation for the three dimensional
flow in Carte51an co- ordlnates ’ (10 Marks)

determine the/veloclty at the point_ (2 3) Determme also'the value of stream function V) at
the point (2, 3) " ‘-”' (08 Marks)
State Reynold s transport theorem ) o (02 Marks)
ey Module-2
DerNe Euler’s equatlon of hotion along a. stream line for an ideal fluid stating clearly the
hassumptlons Explam how’ this is mteglated to get Bernoulli’s equation along a stream line.
\ Ny (10 Marks)
A pipe S m longs:] chned at an angle. of 15 with the horizontal. The smaller section of the
pipe which is at ; a 1ower level is 0of 80 mm diameter and the larger section of the pipe is of
240 mm d1ameter Determine the: difference of pressure between the two sections, if the pipe
is umforrnly tapérmg and the velocxty of water at the smaller section is 1 m/s. (06 Marks)
A jet of water of diameter 100 'mm strikes a curved plate at its centre with a velocity of 15
m/s. The curved plate is movmg w1th a velocity of 7 m/s in the direction of the jet. The jet is
deflected through an angie 6£150°, Assuming the plate smooth find :
(i) Force exerted on the plate in the direction of the jet.
(i1) Power of the jet. (04 Marks)

&,g:? 1 of 3
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OR

Define an orifice-ineter. Prove that the discharge throug Can orifice-meter is given by the

o ‘/[z/
relation Q =C, \/Ejai % [2gh . oy (10 Marks)
2l

Water flows over a rectangular notch I m w1de w1th a head of 15 cm and afterwards passes
through a triangular (V notch) of 90° Taklng Cq for the rectangular and V-notch as

0.62 and 0.59 respectively. Find the head ‘ 0 ey the triangular notch. R (06 Marks)

With a neat sketch, explain Rota meter \\ S ’"\\g\ 4 (04 Marks)
Module—S .

Prove that the maximum ve10e1ty in & circular pipe for v1s<;0us ,ﬂow i equal to two times the

average velocity of the flow. Also ‘derive Hagen Poiseuille? 8, formula (10 Marks)

Determine : L ¢

(i) The pressure gradient, AN

(i) The shear stress at the two horizontal plates:

(iii) The discharge per metre width for Laminar flow of oil, with a maximum velocity of
2 m/s between two plates which are 150 mim apart. Given pu = 2.5 N-S/m®. (06 Marks)

The external and internal diameters of a\ collar bearing are 200 mm and 150 mm

respectively. Between the collar surface. and’the bearing, an oil film of thickness 0.25 mm

and of viscosity 0.09 N- Sim® s rnamtamed Find the torque and the power lost in

overcoming the viscous resistance of the oil when the shaﬂ is Tunning at 250 rpm. (04 Marks)

Lt f
3 i

T OR K P

Derive Darcy—We1sbach equanon for loss of head; due to ﬁ'lctlon in plpeé (08 Marks)
A horizontal pipe line 50. m long is connected to a Teservoir at one end and dlseharges freely
in to the atmosphere at the.other end. For the Mfirst 25 m length 4&3111 the reservoir the pipe
has a diameter of 15 cm and it has a square, entrance at the resgrvoir. The remalnmg 25 m
length of pipe has a diameter of 30 cm.: The junction of the\two pipes is in the form of a
sudden expansion. The 15 cm pipe has.& igate valve (K = 0. 2)/111 fully open condition. If the
he1ght of the water surface i n the tanku-'ls 10 m above the center line of the p1pe estimate the
pipes. (Include all minor losses:in the calculatzons)”"\' '\“\.‘ (08 Marks)
Two tanks.are connected with the help of two pipes’in series. The lengths of the pipes are
1000 m and 800 m where as the diameters are, 400 mm and 200 mm respectively. The co-
efficient of friction for both the pipes is 0. 008, The difference of water level in the two tanks
is 15 m. Find the rate of flow of water throk gh the pipes. Considering all losses. (04 Marks)

Module-4
Define the terms : (1) Lit (i) Drag (04 Marks)
Obtain an expression for the lifl. produced on a rotating cylinder placed in a uniform flow
field such that the axis of the cylmder is perpendlcular to the dlrectlon of flow. (10 Marks) '
A Jet plane which weighs 19620 N has a wing area of 25 m?. It is flying at a speed of
200 km/hour. When the. englne develops 588.6 kW, 70% of this power is used to overcome
the drag resistance of the wing. Calculate the co-efficient of lift and co-efficient of drag for
the wing. Taken den51ty of air as 1.25 kg/m’. (06 Marks)

OR

20f3
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50, will be treated as malpractice.

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

REBGSISCHENE

USN 21ME44
Fourth Semester B.E. Degree Examination, Dec.2023/Jan.2024
Mechanics of Materials
Time: 3 hrs. o Max. Marks: 100
Note: Answer any FIVE full questions, ch'bbsing ONE full question from each module.

1 | ﬁﬁﬁule-l
1 Define the following terms: " ' :
iy True stress R
1))  Poisson’s ratio R
i)  Stiffhess —?" -
iv)  Volumetric strain.. i ' (04 Marks)
Derive the expressmn for the total elongation of a tapered circular bar cross-section of
diameter “d;’ and; d2 when subjected to an axial load P’. (08 Marks)

A steel bolt ofr 16mm diameter passes cenfrally through a copper tube of internal diameter
20mm and extemal diameter 30mm. The Iength of the whole assembly is 500mm. After tight

fitting of the assembly, the mut is over tightened by quarter (4 th} of a turn. What are the
£

stresses“ mtroduced in bolt and’ tube If pitch of nut is-2mm. Take Egeq = 200GPa and

Egopper IZOGPa - : (08 Marks)
i 2 : B
! £t \-,- OR a
State Hooke’s law. Sketch the typical - stress- stram curve for mild-steel specimen during
tension test. Show the salient points on the graph and briefly explain them. {10 Marks)
Define Young’s /modu]us and r1g1d1ty modulus Derive relation between Young’s modujus
(E) and rigldlty moduius (G). S : (10 Marks)
h..;: <. ‘
! *
¢ ‘Module-2

Derive, the expressmns for nonnal and tangential stress on a plane inclined at *0” to the planc
of stress in x-direction ina Peneral two dimensional stress system and show that sum of
normal stress in amy two mutually perpendicular directions is constant. (32 Marks)

b. /The state of stress in @ two dimensionally:stressed body is shown in Fig.Q.3(b). Determine
. graph1cally (by drawing ‘Mohr’s circle), the principal stresses, principal planes, maximum

\\\\\

~ghear stress and 1ts.p1anes (08 Marks)
: ROr pererni
o
120 (8 frerrrrR-
f 6o rofmm®
. a@ BO OB
o~ * Fig.Q.3(h)
’
Y . 1of3
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1) The direction of the principal planes.
11)  The magnitude of prln(:lpal stresses. "
iif) The magnitude of the maximum shear stress. and 1ts direction.

iv) Draw Mohr’s circle and verify the results obtamed analytically. (20 Marks) .
A‘iaw Ao S
""’““—9' Boe]

R,

Module-3
a. Define a beam. Explain with simple sketches, dlfferent types of beams. (06 Marks)
b. Draw the shear force and bending moment dlagrams for the overhanging beam, carrying
uniformly distributed load of 2kN/m over the entire length and a point load of 2kN as shown
in Fig.Q.5(b). Locate the point of contra-flexure. (14 Marks)

Draw shear force and bending moment diagrams for the beam shown in Fig.Q.6. Locate the
point of contraflexure. o Lo {20 Marks)
1R0% 0O

Fig.Q.6
Module-4
.. M o E . .
a. Prove the relation TV R with usual notations. (10 Marks)

b. Prove that a hollow shaft is stronger and stiffer than the solid shaft of the same material,
length and weight. (10 Marks)

20f3
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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, 428
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USN

21MES3

Fifth Semester B.E./B.Tech. Degree Exammatlon, Dec.2025/Jan.2026

Finite Element Analysus

sJ s

Time: 3 hrs. Ma‘x Marks: 100
Note: Answer any FIVE full questtons, c‘hoosmg ONE full question ﬁ'om each module.

 Module-1

1 a J\ Explain the basic steps mvolved in fmlte method for structural analyms (10 Marks)

b.

’ -,

Define plane stress and plane strams with example and wnfe stress strain relations.(10 Marks)

2 a. Explainnode numbermg scheme . (10 Marks)
b. Whatare sunplex complex and multxplex elernents? (05 Marks)
c. Writea note on Convergence Crltena (05 Marks)
l\ * Module-2 Fa
3 a Denve linear interpolation polynomlal for 1-D bar element in local coordinates. (10 Marks)
b. Derive shape functions for 2D — Constant Stram Tnangular (CST) ‘element in local
coordinates. PR o =¢ - (10 Marks)
OR
4 The bar shown*m F1g Q4, an axial- load P = 200x10°- N is apphed as shown, using
elimination approach for handling boundary conditions. Determine (i) nodal displacements
(i1) stress 1n the elements (iii) reactlons at the support. . ’
' N Alomivipm CQ‘K&J e
-“‘f oo 9 2
L P 1?’ Sy Ei=70x10" N/m'
4. © - =2 oo} ; = ? Nfm?®
—;oi 9_———?-@— s (1,4—-5—,?" E;=200x10" N/my
E’ 3toviwn ;';" {00 H/ A= 2400mm
7 s o As= 600 mm®
-1 Fig.Q4 -7 (20 Marks)
L Module-3
5 a | Derive Hermlte Shape function for beam element. <«(10 Marks)

b. A cantilever beam of span 1 m is subjected to a UDL of 5 KN/m and a point load of 2 KN as

shown in Fig.Q5(b). E =200 GPa, I=4x10m?*.-
Find (i) Deflections at ‘gle ends (ii) Reactions at the support.

N
P 2k
. hf\'-f".",! ,/’ 5 k N/m
' Fig.Q5(b) (10 Marks)
R
1 of3
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OR .
a. Derive stiffiess matrix equation for torsion of shaft. (10 Marks)

i 1
[T

b. A solid stepped bar of circular cross section as shdwﬁ in Fig Q6(b), is subjected to a torque
of 1 KN-m at its free end a torque of 3 KN-m at its change in cross-section. Determine the
angle of twist in the bar. Take E =2 x 105 MPa{G 7x10* MPa.

/
goo [ |o5e
mw\.

\3 Nin ! !a.Nrm

{&M—,F—kﬂ—'l%’

"

r—"'§""‘\

AN A e

E}

IR Fig.Q6(b) - .- (10 Marks)
a. Define element convection matrix for a one-dimensional uniform fin. (08 Marks)

b. Determine. tlie'fémperature distribution tﬂrough the composite wall subjected to convection
heat loss. on the right side surface with convective heat transfer coefficient as shown in
Fig. Q7(b) The ambient temperature 1s ~ 5°C. -

Ki=6 W/m°C B T,~ 286 .
K2:20 W/m °C RER K S ‘ ;?
LS =64 . L
o ' /m‘c o bh=1obo
T Towe . S 7
s Dy v Bt P
— 1000 W/in °C i R 2000/
“oL R S mbbw)} o\u;w
: .l T Fig.Q7(b) {12 Marks)
a. DeriVe stiffness matrix for‘ﬂow through porouS'medium. (06 Marks)

bl :For smooth pipe of Vanable ¢/s shown “in Flg Q8(b). Determine potential at ]unctlons
velocities in each.scction of pipe and volumetric flow rate. Potential at left end Py = 10 m /s
right end P4 = | m*/sec, fluid flow through pipe Kx=1.

1
(14 Marks)
- Module-5
a. Derive stiffness matrix of axisymmetric bodies with triangular elements. (10 Marks)

' B 2 of 3
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b. For the element of an axisymmetric body rota'iziﬁg\' with constant angular velocity
= 1000 rev/min as shown in Fig.Q9(b). Determine’ the body force vector including weight
of material with specific density is 7850 kg/m .

|

10 a. Derive consistent mass‘matiix of
(1) Barelement(2- noded)
(i1) Truss element =

=i

60

oD u_;)" Cg b vs) :
%’" =
B 'C,505i9 9_&5;5'“) ‘,
< Fig.Qob) R
OR ; =

1
i
!
|

b. Forthe stepped bar shown in Fig.Q10(b); determme the eigen values. Take A; =
Ay = 2004;,mm_ Specific weight density = - - 7850 kg/mm’. E = 200 GPa.

. ‘1‘.‘
. FigQlogp) . .. -
" SR K . T
s v
1 :§ Fld

3of3
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(10 Marks)



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 tevealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN

Time: 3 hrs.

A 2IMES4

Fifth Semester B.E./B.Tech. Degree Exammatlon, Dec.2025/Jan.2026
Modern Mobility and Automotwe Mechamcs

- Max Marks: 100

a.. Explain History of Automobﬂe ) (06 Marks)
b.  List the components of automotlve ‘engine. Mentlon theu functions and material used for
¢ mamifacturing. O Lo (08 Marks)
c. With a neat sketch, explam’ wo:kmcr of thennosyphon cooling system, (06 Marks)
i
; : OR.7 .
a.i- Classify the automoﬁﬂes with respect to us'lge power source and capacity. (06 Marks)
b., Explain dry‘ sump lubrication system with neat sketch. (08 Marks)
¢’ Whatis engme management system? Explam (06 Marks)
o A N o
2 4 \Module-2 A
a.' Explain centrifigal clutch with neat sketch. P _ (06 Marks)
b." With sketch explain three speed synchromesh transmission. 0 (08 Marks)
.| Draw the schematic dla ram showing the 1ayout of‘ an air susPensmn System and describe
. the same. : o --f; ' (06 Marks)
& ! ot N L
a. Explain fluid ﬂywheelw:th neat sketch. ', RN (07 Marks)
b, With a neat sketch; explain the wo1kmg\p1 inciple of a torque converter. (08 Marks)
c. Explain telev,coplc shock ab%orber w1th aneat sketch, ){,. N (05 Marks)
EENDY U ’«.5 . _5’7

| . . ,,}l Module-3 = ™%
a. W1ﬂ1 necessary sketch, explam the steering lmkages used for independent suspension.

07 Marks)
J «-,‘Draw the Iayout of, a hydrmhc b1akmg systern and show -the arrangement of various
= S - (07 Marks)
(06 Marks)
a. Explain the *‘Workmg of power steenng (07 Marks)
b. Explain Girling mechamcal brake with neat sketch. (07 Marks)
c.l‘ Explain the concept of op};_a_psfble steering, (06 Marks)
“ # Module-4
a.; Explain automotlve gas pollutants and their effects on environment. (10 Marks)
b.; What are 11yd10gen\fuel cell vehicles? How they differ from electric vehicles? Also mention
. their advantages arid disadvantages. (10 Marks)
» 4
ey i
) &ff%%? . i 1 of2
PR }
i
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Describe in detail fiels used in IC engines. (10 Marks)
Explain layouts of hybrid electric vehicles with necessary sketches, (10 Marks)
Gy
Module-5
What are the basic components of an electl_' C kvelncles" Explain functiors: of the components.
s g (10 Marks)
Whrite short note on following:
i)  Lithium batteries
ii)  Metal air batteries. (10 Marks)

Explain drivetrain altematives"baéed On poOwer Sources: for{fhe electric vehicles. (10 Marks)
Explain construction and Wor"kmg of any two types of eleotmc vehicle motors. (10 Marks)

20f2
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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 writien eg, 42+8

GOSN

USN S 21ME642

Sixth Semester B.E./B.Tech. Degree Examination, Dec.2025/Jan.2026
Mechatronics Sy_stéiﬁ Design
Time: 3 hrs. o i":-l‘-‘-\: ) Max Marks: 100
Note Answer any FIVE full questrons, cltoosmg ONE full questwn ﬁ'om each module.

Module— - \ b
1 a. Explain the mechanical system relevant to mechatronics systems (10 Marks)
b. Explain the application areas of mechatronics. . (10 Marks)
2 a. Explain integrated design issues in mechatronics system. (10 Marks)
b. Explain LVDT for posmon measurement. - (10 Marks)
' _ Module-z
3 a. Explain the conversion of mechanical illustrations to block diagram models. (10 Marks)
b, Explain the direct method of block dlagram modeling for the transfer function,
T(s)= () _ 3 L ’ (10 Marks)
R(S) 557 +8s+13
I, . | OR . - P
4 a. Explam the analog approach of Block diagram modelmg : A7 .5 - = (10 Marks)
b. Apply analog method and develop a block d1agram model of transformer system. (10 Marks)
Module—3 o
5 a. Explain the panty and Error-coding checks. . (10 Marks)
b. Explain the fault-detection techniques with MICTOpProcessor. (10 Marks)
6 a. Explain the transient state and steady state response of a signal. (16 Marks)
b. Explain sccond order system with natural Tesponse. (10 Marks)
o S Modulc-4'
R -Explam different measures of system performance. (10 Marks)
b.‘ Explain the working Qf inverting and non-inverting amplifier. (10 Marks)
1 C o
L - . OR
8 a., Explain the elements of data-acq}lisi'tion system with diagram. (10 Marks)
b." Explain amplification, filtering, multiplexing. (10 Marks)
7 Module5
9 a. Explain position control of a permanent magnet DC gear motor. (10 Marks)
b.. Explain auto control system for green house temperature. (10 Marks)
o OR
10 a. With ablock diagram, explain engine management system. (10 Marks)
b. Ixplain transducer calliberation system for automatic applications. (10 Marks)

# ok vk sk sk



50, will be treated as malpractice,

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blenk pages.
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USN 21ME652
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Sixth Semester B.E./B.Tech. Degree Ex%aziunatxon, Dec.2025/J an.2026

| Max Marks: 100

Time: 3 hrs. L )
Note: Answer any FIVE full quest:ons, chaosing ONE full question from each module.

P

¥

i 2
| - #7 Modulel v

1 a. With a neat sketch explam the working of Nuciear Power Plant. List its advantages and
| disadvantages. e w (10 Marks)
b.| Write a brief note on Indlan Energy Scenarlo # (10 Marks)
{ o e : -
| S OR_-
2 a Witha neat. sketch explain Pyranometer. LlSt out its advantages and disadvantages.(10 Marks)

b. Whati is, the need of renewable ener gy sources’? Explain. (10 Marks)

3 a. Define following terms Wlth 1espect to solar geometryA

i. Declination angle - ‘ S0
ii. Zenith angle ¢ ‘ <
iii. Hour angle ’i\\

iv. Surface azm}uth angle
v. Solar altitude angle. . (10 Marks)
b. With a schematlc sketch explam “the working prmmple of solar pond. List out its

a 11cat10ﬂs AR (10 Marks)
PP Y 8y Y
¢ J OR .. *
4 a ‘,Explam the working priﬂup]e of photovoltatc cell using suitable sketch. (10 Marks)
b,. What 1s flat plate coﬂecfoﬂ Explain its wérking principle with sketches. (10 Marks)
: £ : ) &
. % Module-3
5 a. Listout d1ffel ent types of wind mills. Explain horizontal axis wind mill. (10 Marks)
b. Mention and discuss the pLQEng!J]S associated with wind energy. (10 Marks)
‘%;% e
! . OR

6 a.} With a neat sketcl; e:gpfhin the construction and working of floafing drum biogas plant,
! AN (10 Marks)
(10 Marks)




10

o e

N

s

LA
.
3 % v
%ﬁ' 21ME652

Module-4 .

With a schematic representation of general layout of Hydel power plant, explain its working

principle. {10 Marks)

How Hydel power plants are classified? EXR‘ aif. 5? (10 Marks)
Ay

N

OR
Explain the Jimitations of tidal energy ¢ (10 Marks)
How energy is produced from wayes?, Exp lain. &Q; (05 Marks)
List out the advantages and d_iszidy@ﬁtages of wave energy. dag, - " (05 Marks)

Module-5 -
With a sketch explam the Workmg principle of closed cyclf: OTEC plant. (10 Marks)
With a sketch explam the working of HOT DRY ROCK geothermal energy systems.

K (10 Marks)

Y _ OR
What are the problems associated w1th OTEC? Explain, 7o (05 Marks)
Listout’ the advantages and dlsadvantages of geothermal’ powe1 plants. (05 Marks)

With neat sketches explam followmg types of geothermal energy plants
i. Flash steam .-
ii, Binary cycle power plant.

(10 Marks)

£
40
e sy
Ny
I .
| &
R
PN
- &, i
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50, will be treated as malpractice.

rtant 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

Time: 3 hrs.

r_.‘\‘

GHGS SOIEHE

21ME63

1

Sixth Semester B.E./B.Tech. Degree Exammatlon, Dec.2025/Jan.2026
Machme De5|gn

3 :\‘ ‘Max. Marks: 100

Note: 1. Answer any FIVE full quesnons, clzoosmg ONE full questzon from each module.
2. Use of design data h andboak is permitted. AT

" 'Module-1

a. Explain briefly the six steps mvolved in the design procedure (06 Marks)

b. State of stress at a point in loaded member is an shown in Fig.Q1(b). Determine principal
stresses and its direction, Max. shear stress and its direction.
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c. A shafi stepped down from a diameter of 50 mm to 25 mm’ Wlth a fillet radius of 5 mm is
subjected to torswnal moment of 100°x 10? N-mm, Find Max. Shear stress induced in the

shaft taking stress concentration inté acpount P (06 Marks)
A ey o
i }x e T OR ’-- ’
a. Derive an expression for stress ‘induced in rod due to axial impact loading with usual
‘ notatlons 3_-_ “ (10 Marks)

b,,’h_'A Cantilever beam. made of cold drawn. carbon steel (oy = 550 MPa, oy = 470 MPa,
"cr.j = 275 MPa) of circitlar cross section is subJected to load. Which varies from -F to 3F.
Determine the Max load that this member can withstand for an indefinite life, using a factor

“' of safetyz 1} oA
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Module-2 o A

A shaft is supported by two bearings placed 1 m apart A 500 mm diameter pulley is
mounted at a distance of 200 mm to the right of left hand bearing and this drives a pulley
directly below it with the help of belt having Max, tension of 3000 N. The pulley weights
1000 N. Another pulley 300 mm diameter is placed 300 mm to the left of right hand bearing
is driven with the help of electric motor and the belt which is placed horizontally to the right
when viewed from left bearing. This pulley Welghs 500 N. The angle-of contact for both
pulley is 180° and p = 0.24. Determine suitable diameter for solid shaft; assuming torque on
one pulley is equal to torque on another pulley. Take C15 steel (5, = 235.4 MPa, o, = 425
MPa) as the shaft material and use ASME code for design of shafc Assume minor shock

condition. R s (20 Marks)

"I"V' S

. !=. . s OR ‘
Design a rigid flange coupling to transmit 50 KW at 500 rpm. Take C-40 material for shaft,
keys and bolts having allowable stresses oyq = 131 44 MPa and 7,4 = 65.72 MPa. Take cast

iron (oya = 24.9 MPa and Tya = 12.45 MPa) for flange. (10 Marks)

A railway car of welght 25 KN moving at 15 kmfhr has to brought to rest by 4 buffer spring.
The Max. compressmn of each spring is.300 mm. Find the no. of coils required if each
spring has a mean diameter of 160 mm, wire diameter of 20 mm and G = 84 GPa. (10 Marks)

Module~3
Explam Caulkm g and Fullering w1th neat sketches. . - (08 Marks)

Design a longitudinal butt Jomt for a boiler of dJameter 1 x 10° mm subjected to a steam
pressure of 2 MPa. Select @ double riveted double cover plates. w1th equal width, chain
riveting with required efficiency of 75%. Take allowable stresses has

i. Allowable tensile stress = 80 MPa . :

ii. Allowable shear stress=60 MPa _-_:'9,;3' o

iii. Allowable crustmg stress = 120 MPa y ' - (12 Marks)

) A/n . : OR
A bracket supportmg a load ‘P’ is welded to a plate by a four fillet weld of size 6 mm. What
is the Max. load ‘P’ that may be carried by the joint, if the stress in the joint is 96 MPa.
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' Fig.Q6(a) (10 Marks)

An M10 steel bolt of 125 mm long is subjected to an impact load. The kinetic energy
absorbed by the boltis 2.5 J. Determine :
i. Stress in the shank of the bolt if there is no threaded portion between the nut and the bolt
head . -
ii. Stress in the shank if the area of the shank is reduced to that of the root area of the thread
or the entire length of the bolt is threaded. (10 Marks)
20f3
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Module-4 St .
7 Design a pair of spur gear 20° involute to transmit 30 KW-of power at 600 tpm of pinion,

| no. of teeth on pinion is 15, transmission ration is 5. Material of pmmn is cast steel untreated
with allowable normal stress of 138 MPa and matenal of the gear is high grade cast iron

with allowable normal stress of 103 Mpa. kN :j‘-:-‘_, {20 Marks)
v
OR: “
3 Design a pair of bevel gears to connect. 2 shaft of 60°, pinion. rotates at 720 tpm and

transmits 15 KW power, the gear rotates exactly at 240 rpm. The no. of teeth on pinion is

24 and teeth profile is 14%42° involute, material of pinion-is. cast steel untreated with

} allowable normal stress of 138 MPa and gear is cast steel heat treated with allowable normal

| stress of 220 MPa. PR % (20 Marks)
S Module-s

9 a. Design a multi-plate clutch to transmit 25 KW at 300 rpm. The plates have friction surfaces

of steel and phosphorous bronze run on 011 Demgn the clutch for 25% overload with

operatmg pressme 0£0.5173 MPa. A (10 Marks)

b. A single block brake which has a torque capamty of 15 N-m is as shown in Fig.Q9(b). Take
1 p=03; ~Max. pressure in the brake lmmg is 1 MPa, width of biock is equal to length,

! determme o R Do

! 1. Actuating force R it

‘ ii. Dimension ofthe block . P

. 1ii. Resultant hinge pin reactions. L

i
. ; UR
| ‘/\ ;
‘ (10 Marks)
{. ;!-‘ N ;‘ OR
10 a.; Derive an expressmn for Petroﬂ’ s Eq with usnal notations. (10 Marks)

b. A75mm long full Journalzbearmg of diameter 75 mm supporis a load of 10 kN, The speed
of the journal is 1200 rpm. The absolute viscosity of the oil is 10 x 10~ Pas and diametral
*‘ clearance ratio is 0.001. determine the coefficient of friction using :
. 1. PetroffsEq. . =
~ii. Mckee’s equation:
 iii. Raimondi and Boyd curve (10 Marks)

Lok ko

3of3



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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Mechatronics Syst‘ém Design

Time: 3 hrs,
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Sixth Semester B.E./B.Tech. Degree Examination, Dec.2025/Jan.2026

Max Marks: 100

Note: Answer any FIVE full questtous, Choasmg ONE full questzon fmm each module.

o Module- :
a. Explain the mechanical system relevant to mechatronics systems (10 Marks)
b. Explain the application areas of‘ mechatronics. (10 Marks)
' .'_ OR Ea
a. Explain integrated desi gn issues i mechatronics system. (10 Marks)
b. Explain LVDT for. posmon measurement, (10 Marks)
Mo dule—z

a. Explain the ¢ conversron of mechanical iilustrations to block diagram models. (10 Marks)
b. Explain the direct method of block dxagram modeling for the transfer function,

T(s)= Y(S) 3 7 R : (10 Maxks)

R(s) 557 +8s+13 Y 7
M e B - -—-‘L O_R-ﬁ T T e -‘: ﬂe— S _TE— - = -

a. Explain the analog approach of Block diagram modelm g. (10 Marks)

b. Apply analog method and develop a block dragrarn model of transformer system (10 Marks)

Module-3 A
a. Explain the parity and Error-coding checks. -
b. Explain the fault-detection techmques -with mlcroprocessor

= S AOR -
Ao o L
a. Explain the'transient state and steady state response of a signal.
b. Explain second order system with natural response.
. Module-4
e Explam different measures of system performance.
b Explain the working _Qf inverting and non-inverting amplifier.

i 7 oR
a. Explain the elements of data-acquisition system with diagram.
b.' Explain amplification, filtering, multiplexing.

| © . Module-5
a., Explain position control of a permanent magnet DC gear motor.
b. Explain auto control system for green house temperature.

: OR
a. With a block diagram, explain engine management system.
b. Explam transducer calliberation system for automatic applications.
, - __.‘ \\
) EIEEE
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© {10 Marks)
{10 Marks)

(10 Marks)
(10 Marks)

(10 Marks)
(10 Marks)

(10 Marxks)
(10 Marks)

(10 Marks)
(10 Marks)

(10 Marks)
(10 Marks)



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

50, will be treated as malpractice.

2. Any revealing of identification, appeal to eveluator and /or equations written g, 4248

USN L 21IMET71
Seventh Semester B.E./B.Tech. Degree Examm\i n, Dec.2025/Jan.2026
Automation and Roboti
N 1
Time: 3 hrs. SO Max. Marks: 100
Note: Answer any FIVE full questions, choasmg ONE full question ﬁ*om each module.
\ ~~~~~~ e \ V
M T
1 a. Explain the basic elements of automated system with block Eiagram (10 Marks)
1 LA ‘/<:> /' \
b. With block diagram, explam,\\the dlfference between open-loop system and closed-loop
comntrol system. - 1//) @ {10 Marks)
NS A3
o ¥ oR 4N
2 a. Explain the Error Dete ction and Recovery in an dutomated system. (10 Marks)
I \fd:\\ - @
b. Explain the fivée: levels of automation in control in manufacturing with block diagram.
A v 4.{"-}\ (10 Marks)
;\:f%?\) )
P -Module-2
3 a E*(plam{che fundamentals of Autome:téd production 11 (10 Marks)
/f;?_} v
b. Explain the Application of Automated productzon&me (10 Marks)
e oy N ,{:ﬁ’g
A R
““““““ ¥ o e s @%
4 a. Explainthe ﬁmdamental of Automated ASSBII\IbBJ System. 2 (10 Marks)
# “’Q\\\
b. Explain the Quan‘gtatwe analysis of ésse \b"ly system. «&g%ﬂ (1) Marks)
AN By
\Module-s
5 a. Explaint the\f ive sensors in Roboucs (10 Marks)
A S Aoy
b. Explam the Tobot accuracy andeepeatablhty (10 Marks)
£ Sy ‘;> )
e B L OB\\J:-'
6 ae"&Wﬂh neat block dlagram, explain the fi¥is:common body and arm robot conﬁguratmn
NN & & (10 Marks)
\c"f 4{ >
b. With neat sket‘éh ¢xplain the ﬁ\(gtﬁoe.@ of joints commonly used in industrial robot.
J\\: » (10 Marks)
4 &
| A% Moduled
7 a. Explan the fundamentaﬁdlfference between AC and DC type motors with diagram.
- (10 Marks)
| &
b. erte the companso,n between Hydraulic Pneumatic and Electric actuating system.
= “‘:15,, (10 Marks)
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OR G
With example, explain Homogeneous transformatwp, ofx:obot for rotation and translation.
e N (10 Marks)
AN
Briefly explain forward and inverse kinematiqgcjf a'robot. (10 Marks)
\;\»\1’ :;V
Modile-5

List the levels of Rébot Programming and: exp]am Offiine Robot Pm grammmg (10 Marks)
e £

“./

Write the comparison between <Po;gvered Lead through and Manual Lead through

programming. . 1«\'\ (10 Marks)
'\{“ \? '\.\”" OR
Explain the World Coordmate*System with neat dlagram (10 Marks)
S .«f\c\\.;
Write a note on Robot Pro grammmg Language.<h v (10 Marks}
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