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

Energy Engmeermg
L

Time: 3 hrs. oy Max. Marks: 100

Note: 1. Answer any FIVE full questions, choasmg ONE Jull question ﬁ am each module.
2. M : Marks , L: Bloom’s level , C: Course outcomes. .

Module— 1 | M[L] C
Q.1 | a. | With a neat sketch, explain the workmg prmcnple of Benson Boﬂer 10| L2 | CO1
b. | With a neat sketch, explam forced draught and induced- draught cooling | 10 | L2 | CO1
towers. .
. OR
Q.2 | a. | With aneat diagram explain the general layout of diesel power plants. 10| L2 | CO1
b. | Explain the d}fferent methods of starting diesei engines. 6 | L2 | CO1
c. | Write any 4 apphcatlons of diesel power p}ants IR 4 L1!CO1
Module -2 N
Q.3 | a. | With a neat sketch, explain Pyranometers. Lo ] 6 | L2 |C02
b. | With a neat sketch, explain the flat plate collecto‘r’s.: . \  6 | L2 | CO2
c. | With a neat d;agram, explam the electrlc power generat:on from solar | 8 | L2 | CO2
ponds. e R S
) OR -
Q.4 | a. | Write the difference between Biomass and Biogas. - 5 | L4 | CO3
b. | Explain the working of down draft gasifier, with neat sketch. 10 | L2 | CO3 |
e | W_hat are the factors affecting biogas genera{:ion. 5 |L1)|CO3
Modiule — 3
Q.5 | a. | Explain the advantages and disadvantages of Tidal plants. 10 | L1 | CO3
b. | Explain the Hot dry rock energy system, with a neat sketch. 10 | L2 | CO3
OR
Q.6 | a. | Explain the working of Horizontal axis wind mill. 10 | L2 | CO3
b. | List the advantages _anii disadvantages of wind energy. 10 | L1 | CO3
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Module — 4 -
Q.7 | a. | With a neat sketch, explain the general layout of a hydel power plant. 10| L2 | CO3
b. | Write a note on : 10| L1 | CO3
i) Hydrographs
ii) Flow duration curves
i) Spill ways
iv) Surge tank
v) Water hammer
_OR
Q.8 | a. | List the advantages of hydel power plants. 5| L1|CO3
b. | What are the problems encountered in harnessing OTE? 7 | L1 | CO3
¢. | Explain the working of Rankine cycle in OTEC system. 8§ | L2 | CO3
o Module —5
Q.9 | a. | Write the'advantages and disadvantages of nuclear power plants. 10 L1 | CO3
pb. | Explain the layout of a nuclear power plant. 10| L2 | CO3
OR
Q.10 | a. | With a neat sketch, explain boiling water reactor. 10| L2 | CO3
b. | Write a note on : 10| L1 ! CO3
i)  Structure of an atom
ii} Disposal of nuclear wastes.

R
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Sixth Semester B.E./B.Tech. Degree Examination, Dec.2025/Jan.2026

Time: 3 hrs,

Heat Transfer

i \5‘

Max. Marls:

Note: 1, Answer any FIVE full questions, choosing ONE jull question ﬁ‘om eacfz module,

’\ 2. M : Marks , L: Bloom’s level , C: Courseioutcomes.
3. Use of Heat and Mass transfer Data book are permitted,

100

Mﬂdule 1

Q1 |a.

Derive an expression for Temperature distribution and rate of heat transfer
/ N

through plane wall. &~

SN //

L3

Co1

Explain different boundary “conditions as apphoable to heat transfer
analysis. s .

18

12

CO1

£, OR -

PR

Explain the expemmental method of determmmg the thermal conductivity
of a metal rod N

L.zf
-t
/‘\ S

10

L2

Co1

The walliof @ house in cold region’ consmts of three layers, an outer brick
work 15%m thick, the inner Wooden panel 1.2 cm thick; the intermediate
layer is insulator of 7 cm thick. The K for brick and wood are 0.7 and

0.18 W/mK. The inside andxoutmde temperature of: wall are 21 and 15 C.

If insulation layer offer. f\mce the thelmal res1stance of the brick’ Wall
calculate, -
(i) Heat lo S50 yer Amit area.
(i) ‘K of ;nsulator
/ . Y’

10

L3

Co1

-~ Module 2

Derive ansgxpression for the Lemperature dlstnbut;on for a long fin of
umformcr%ss‘/ section with 1nsu1ated tip.

f\\

10

1.3

CO3

%& {K = 200 W/mK)Six mm in diameter and 5 cm long has its one end
tained at 100°C The §iirface of the rod 1s exposed to ambient air at
@%%Wlth convectioh” lgeat transfer co-efficiént of 100 WinlK. Assuming
the other end is msulated Determine (i) “the temperature of rod at 20 mni
distance from the ¢nd’at 100°C (11) Heat dissipation rate from the surface
ofrod (i) (Effectweness o

\i\\é

10

L3

CO3

. OR

Q4 |a.

Obtain an expression for temperature distribution of solid in lumped heat
transfer analysis in dimefisional numbers.
77

10

L3

CO3

A 15 mm d1ameteg “n;nld steel sphere of K = 42 W/m°C' is exposed to
cooling air ﬂow;atQO"C with h = 120 W/m™C. Determine the following :

(i) Tim% reqmred to cool from 550°C to 90°C.

(ii) Jnstantaneous heat transfer rate 2 minutes after start of cooling.

10

L3

Ca3

Tof3
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Module — 3
Q.5 Explain the formulation of differential equation 1-D stea 10| L2 | CO3
conduction.
Consider steady state heat conduction in a square reglonf of side 2b, in | 10 ; L3 | CO3
which energy is generated at a constant vate of g me The boundary
conditions for the problem are shown in Fig. 6\15* (b) Write the finite
difference equations for nodes 1,3 and 5 in thls Flg Q5 (b).
"'\'-i : 5 ’ géj\ )
~ Fig. Q5 (b)
P OR ,.4’-“\_‘
Q.6 State and explam the followmg laws of rad:latﬁ)n 10 | L2 | CO3
(i) Steafan Boltzman law =
(i) . KircHoffs law ;
(iif) < Planck’s law S
(iv} ~ Wein’s displacement laW -
(v) Lambert’s cosine law
Ay
Calculate the net radiant heat ‘exchange per unit’ a;,ea for two 1arge@ara]1&:l 10 | L3 | CO3
plates at a temperature of 427°C and 27°C. respectlvely S ot phte = 09
€ cotd plare™ 0-6 I & pohshed alluminium \shlcld is placed befween them.
Find the per centage teduction in the heat traﬂsfer € oy = U 04\ N4
. Module 4
Q.7 Explain Wlth sketch : : 10| L2 | CO2
() - Velocity Boundary Iaye1
(i) Thermal Boundary layer & i
. | Air at a temperature of 20°C flows through a rectangular duct with a | 10 | L3 | CO2
velocity of 10 m/s. The duct is 30cmx 20cm in size and air leaves at 34°C,
Find the heat gain by ; air when it is passed through 10 m long.
OR
.8 Explain the physwal significance of, 10 | L2 | CO2
(1) Reynolds number .
(i)  Prandtl mamber -
(iil)  Nusselt number
(iv)  Grashoffs number
v) Stanton number
Considering the 'body of a man as a vertical cylinder of 300 mm diameter | 10 | L3 | CO2
and 170 cm.height. Calculate the heat generated by the body in one day.
Take the'body temperature as 36°C and ambient temperature as 14°C.

20of3
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Module -5

Q.9

Derive an expression for LMTD for a paralle] flow heat exe hanger

10

L3

CO4

An oil cooler for a large diesel engine is to cool engme il from 60°C to
45°C using sea water at an inlet temperature of 20°C with a temperatura
raise of 15°C. The design heat load is 140 kW and the mean overall heat
transfer coefficient based on the outer.surface area of the tube RE
70 Wim™C. Calculate the heat transfer surface area for single pass counter
flow and parallel flow arrangements

10

L3

CO4

(}R N

Q.10

Explain with a neat sketch tlle_aj]?{e?giiries of pool Boiling prc.ess.

o

10

L2

CO4

A vertical plate 30 cm x 30 cm is exposed to steam at almospheric pressure,
The plate temperature 18\98"’(3 Calculate the heat-transfer and the mass of
steam condensed pg;;si;oilr

RN
B %

10

L2

CO4

o 'L N

..

y ! 30f3
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Sixth Semester B.E./B.Tech. Degree Exammatm Ly
{ Machine Desngn

Dec.2025/Jan.2026

Time: 3 hrs. Max. Marks: 100

Note: 1. Answer any FIVE full guestions, clzoosmg‘ INE full question from each module,
2. M : Marks, L: Bloom’s level , C; Comse autcomes
3. Use of Design Data Hand Rook is jpermz!‘ted

Moﬂule 1 - M| L C

Q.1 | a. | Explain the factors which 1r1ﬂuencé=:J -theselection of engmeermg matenals" 5| L2|CO1
gt :
b. | Explain Codes and Standards: /;7' 5 |12 cCo1
(/ Sa
” \/ L

. | A circular rod of dzameter 50 mm is subjected tod an amal bending and | 10 | L3 | CO1
torsional loads as shdwn j m ' Fig QL(¢). Determme/tﬁe nature and magnitude
of stresses at the crltlcal ﬁomts

N s

RN 3’“”

Q.2 | a. | Define Stress concentratmn and discuss any‘t o] methods of reducmg stress | 6 | L1 | CO1
concentration. - \“\\ N \ ASN

6 |12 |CO1

: Ly v o
¢ |.A bar of rectangular §ectioh is subjected toan axial pull of 500 kN as | 8 | L3 | CO1
8 \§I10W11 in Fig Q2(c). Determme the thlckness of the plate, if the allowable
Yensile stress is 200" MPa

FooWN
-

& Fig Q2(c)

1of3
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Module — 2 e

Q.3

A shaft is supported by two bearings placed in apart. A §Q0ﬂmm diameter
pulley is mounted at a distance of 200 mm to the right “of” iéfc ‘hand bearing
and this drives a pulley directly below it with the\help of belt baving
maximum tension of 3000N. The pulley Welght\lOOON Another pulley
300 mm diameter is placed 300 mm to the leﬂ offright band bearing is
driven with the help of electric motor and fhe belt which is placed
horizontally to the right when viewed from the left bearing. This puliey
weight 500N. The angle of contact for. both the pulleys is 180" and
u = 0.24. Determine suitable diameter “ofsolid shaft, assuming torque ‘on
one pulley is equal to torque <on‘wother puliey. Choose Ci5 steel
(oy=235.4 MPa, o, = 425 MPa] as the shafl material and use’; ASME code
for the design of shaft. Assumemnor shock condition. o \\ \\/
Pl i s

Wb ‘-u
& IR

20

L3

Co3

~ 17 0OR &

Q.4

Prove that a square key\ls equally strong in shear and compresszon

BN s

L3

CO3

Design a flange couplinig to connect the shafts of a motor and centrifugal
pump for the followmg specification pump. ou@put = 3000 liters/minute,
Total head = 20 m, Pump speed = 600 rpny;- Pilmp efficiency = 70%, Select
C-40 steel (gy°="328.6 MPa) for shaft ands C 35 steel (Gy = 304 MPa) for
bolts Wlth factor of safely 2. Use allowable ‘shear stress in cast iron flanges

equal fo 15 N/mnr’.
Y é\\ 5

L

15

L3

CO3

o “Module — 3

Q.5

Design a triple riveted Lap Foint with zig-zag rlvetm,g fo/x a pressure vessel
of 1.5 m diameter. The” mammum pressure mslde/vessei is ISfMPa
The allowabie stresseé b 1 tension;” crushmg a.:ud shear are” 100: MPa

125 MPa and 75 MPa respectively. Take efﬁmency as 75%.

o
20y \\_/ “
2 FEVN .

10

L3

CO3

A plate of 80 mm \mde and 10 mm thick; is.fo be collected towanother plate
by means offtw‘o ‘parallel fillet Weldsx\Tbe plates are sub;ected to an axial
load of 50kN. Flnd the tength of the\weld so that maximum stress does not
exceed 50 N/mm?. Consider the Jomf’ under static loadmg and then under
dynarmc loadmg ; @\} /

10

L3

co3

Q.6

. .-A paxr of carefully cut(: spur, gears with 20° Qﬂixdepth involute profile is used
F to transmit 12 kW at 1200 pm of pinion: The/gear has to rotate at 300 rpm.
“..| The material used f01 ‘both pinion and gaar s medium. Carbon steel having

allowable stress of 230 MPa. D331gn thé gear completely. Take Number of

teeth on pmlon as 24, & \ \ ?,

20

13

CO4

.// 4 Module 4

Q.7

Design a pair of bevel gears “to transmit 12kW at 300 rpmm of gear and
1470 rpm of the pnnon\/The angle between the shaft axes is 90°
The pinion has 20 teéth'and the material for both pinion and gear is cast

steel having allowable stress of 188.33 MPa. Take service factor as 1.235.
Suggest suitable surface hardness for the gear pair.
PR

20

L3

CO4

20f3
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OR

Q.8

Complete the design and determine the input capacity of &Worm gear speed
reducer unit which consists of a hardened steel worm and’ a phosphor
bronze gear having 20° stub involute teeth. The center Histance is to be
200 mm and transmission ratio is 10 and the worm. sReed is 2000 rpm.

S Nt
o L

20

13 | CO4

Module—5 = }5

Q.9

In a machine the radial width of the fijotions material is 0.2 times the
maximum radius, Take coefficient of ﬁ'ictlon'as 0.25, maximum dlameter
of the clutch is 250 mm, axial force is 600 N povwer is 60 kW and the spéed
i 3000 rpm. Find how many discs are Tequxred also find the pressul e at the
contact surface, £ o

/\\I;) o

10

L3 | CO3

A simple band brake operates, 011600 mm diameter brake ’down runuing at
200 rpm and has a contact angle of 270°. The coefficient of friction is 0.25,

one end of the band is ¢oangcted to a pin and the other end at a distance of
EZSmm from the pm! and 625 mm from the free emioﬁthc 1ever wherc the

maximum tensile, stress in the band is hmlfed o 50 MPa. Find width and
thickness of the Band. Also design the lever\ iEe depth is 2 times the width of
the 1eve1:\\ \)

A

S

10

L3 | CO3

% 7OR S

Q.10 | a,

Détives Petroff's equation fok, soefficient of ﬁ’lCthIl xAlso state the

assumption made. >

o o \,\

10

L3 | CO5

A turbine shaft 60 mm i djameter rotates at a speed of 1000 rpm.. The load
on each bearing is gstithated at 2 kN and‘the Tength of the bearmg is
80 mm. Taking radial clearance as 0, 05\ mim and SAE — 20 oil for
tubrication. Determme the coefﬁclent oi’ ﬁ*lctaon by Mckee s equatlon

10

L3 | CO5

Jof3
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Sixth Semester B.E./B.Tech. Degree Examlnahon; Dec.2025/Jan.2026

Time: 3 hrs.

Total Quality Management

ﬁ\ Y

Max. Marks: 100

Note: 1. Answer any FIVE full questions, choosing 'ONE Jfull question from each module.

2. M : Marks , L: Bloom’s level, C: Course oufcomes

PR

Moclule 1 M| L C
Q.1 | a. | What is TQM? Explain the six basi¢:concept of TQM. 10| L2 | CO1
b. | Elucidate the obstacles assoc:ated Wl}:h ‘the implementation oﬁTQM 10 | L3 | CO1
; ‘ “;:..“‘:»"‘ OR s
Q.2 | a. | Eisborate on the change in cul?:u‘re required to implement TQM. 10| L3 | CO1
b. | Explain, briefly all eight ISO 9001 requirement. < 10| L2 | CO1
N Ay

...... s Ea Module - 2
Q.3 | a. | List out Deming’s.14 points of TQM philosophy‘and explain any three 10| L2 | CO2
b. | Define Ethicst B E'}“{plam the root causes of unethzcal behavior. 10| L2 | CO2

-7 e

AN OnR .
Q4 | a. | Explain roIe of TQM leader. 10 [ L2 | CO2
b. Explam the seven steps strateglc planmng 10| L2 | CO2

\/Iodule 3
Q.5 | a. | With a neat sketch enumerate how a KANO mode‘l help in translating,_ needs 10 | L3 | CO3

info requirements, AN EGRN! K
b. | Describe Motivation, Performance reward Iecogmtzon and empowennent 10 | 12 | CO3
A OR ™70
Q.6 | a. | State and expl zﬁn'eliéments of customer serv"ice. 1012 | CO3
b. | Elucidate on customer perception ofguahty ) 10| L3 | CO3
A S L
AN Medule 4 Ao
Q7 | a SLe;g@and explain Juran’s Tnology Y 10 | 12 | CO4
b. | Hiusfrate with neat dlagram PDbSA cycle for contmuous mprovement with | 10 | L3 | CO4
an example. Q:-:;j :?
Q.8 | a" Explain witha neat s'ketch A 10 | L2 | CO4
- i D) Cause and effect diagram i) Pareto diagram.
b. | Explain vauous measures of central stendency, measure of dispersion and | 10 | L2 | CO4
control charts o -
o B

#7 Module -5
Q.9_| a. | Define Total Productive'Maintenance and explain briefly jts 8 pillars. 10| L2 | COS
b. | Explain the steps in TPM -implementation. 10| L2 | CO5

v’/{\‘ \’ OR
Q.10 | a. | Define Qua]itji:bjféDesign and explain its key components. 10/ 1.2 | CO8
b. | Explain the qoﬁb”épt of environment management system under ISO14001. | 10 | L3 | COS5
£, ok ko
| ‘\ |

#

%%‘x
Sy
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Seventh Semester B.E./B.Tech. Degree Examination, Dec.2025/Jan.2026
Finite Element Methods
Time: 3 hrs. Max. Marks: 100
Note: 1. Answer any FIVE ful questions, choosing ONE full guestion Jrom each module.
2. M : Marks , L: Bloom’s level » C: Course outcomes.
Module - 1 M| L C
Q.1 | a. | Define FEM. Explain the basic steps inthe finite element methods. 10 | L2 | CO1
b. | Explain the plane stress and plane strain problems with examples, write the | 10 | L2 | CO1
relation between stress and strain.
OR
Q.2 | a. | Using minimum potential energy determine the nodal displacement of a| § | 1.3 CO1
spring system shown in Fig.Q.2( a). co2
y 4.0 N/mm
5 O N/'ﬂ'}m
Fig.Q.2(a)
b. | A simply supported beam subjected to point load at the centre. Derive an | 12 | L3 | CO1
equation for maximum deflection using trigonometric function by Rayleigh CcO2
Ritz method.
Module — 2
Q.3 | a. | Derive shape functions (interpolation polynomial) for a 1-D bar element in 8 | L2 | CO3
natural coordinates. ;
b. | For the stepped bar showh in Fig.Q.3(b). Determine the nodal | 12 | L3 Co4
displacements, stress in each element and reaction at supports. CO5
2 | X /
AT =
A P!lumm‘\um - ;
: .72.4 Soowmm, r*—ﬁﬂmL f;
: ] W ) 4
Ea=70%10N5 E = 2000 Ny
Bal = 24.00mad Ag = 6oomm™
P=72p6kN
Fig.Q.3(b)
. OR
Q4 | a. | Derive element stiffness matrix of a I-D bar element. List the properties of | 10 | 1.2 | CO3
stiffness matrix.
Iof3
|
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b. | Find the nodal displacements, stress and reaction for the bax‘\\sufajected to| 10 | L3 | CO4
load as shown in Fig.Q.4(b). Take E; = 70 GPa, E;= 200_ GPa z COs5
u/ N "\1‘:/ °
@y
1 VDL “'\1“”
Y
/ - b
7 g‘@:ﬁ}ﬁ\f O
, £ AN
-}]n . OB Wy § N
_ Y Y
Pf‘ ="185x1e g:m'L a \ ,‘\:\}
Az 3oy X1y It o Y
: E £.QA(b) ¢
NS RGN
o0y v Module -3 LN
Q.5 ! a. | For the two-bar truss shown in Fig.Q.5(a) determme the displacements | 10 | L3 | CO4
stress in each elemen’rs ‘and reactions at the supporf COSs
T 1 [0 ,]r lfz.ooﬁu
g_ t,@_: »
PR B . i \\/
T L Enowmm
2= 950 .
Db ij\nﬁ?‘ L N
L} \} 4"\\:\“;
b. | For the two bar truss shown in FigQ: 5(5) Dcterm1nc~~the nodal | 10 | L3 | CO4
displacements and- stress in each member.: Also find supportﬁreactlon Take CO5
E =200GPa ’* ” 0 \: N —
t o Oﬂ mmu -L':?Okt\ﬁ s i
j.’ AT ,‘,
Flg Q 5(5)
Qo 2% & OR
Q.6 | a. | Derive Hermzte ‘shape functmn for a beam element. 10 | L2 | CO3
b. | Find the deflection at th‘q{;ﬁ:g\é’.end and the support reaction of a cantilever | 10 | L3 | CO4
beam shown in Fig.Q.6(b). - COs5
4‘ \ 'L
S F=250kN
ﬂ R Otgm :"MGGIP‘L
= 42 16O et
Fig.Q.6(b)

A 20of3
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Module — 4
Q.7 | a. | Derive shape functions of Constant Stram Trlangular/,(CST) element in | 10 | L2 | CO3
natural coordinates.
b. | Obtain the shape functions of 4 noded rectangular(quadrﬂatera]) elementin | 10 | L2 | CO3
Lagrangian-in natural coordinates. ey /4’
. f/
. OR .oy AN
Q.8 | a. | Explain the concept of 150paramctr1c sub iparametric, super paramctrlc 10 | L2 | CO2
elements, with sketches. \\,; .
\\\:” o
b. | Obtain the shape functions of‘ nme/ (9) noded rectanglﬂar element in | 10 | L2 | CO3
Lagrangian. s
.. Module~5 5
Q.9 | a. | Derive an expression of‘élement mass matrix for a bar element. 6 | L2 | CO3
b. | For the stepped | ba1; §hown in Fig. Q O(b) detelmme the eigen values and | 14 | L3 | CO4
eigen vector. Take>,A1 = 400 mny, Az 200 mm?, p = 7850 kg/m CO5
E =200 GPa. D
/{:“\b“f / &
/okj/% j\\\;\? / g* d’;#\)\?\:‘? M
\:‘\:“ 7&___"__“ — . ‘=\‘ )
e
Y
4 20Dy |
SN
45 Fig.Q.9(b) oy
= OR 'y A
Q.10 | a. | Briefly describe. rate/equatxons and boundary conditions.’i m heat transfer | 6 | L2 | CO2
analysis. NV
. &
b. Determm,e‘\the temperature distribu 14 | L3 | CO4
Fig.Q. 10(b) “when the cony; ctLye heat loss occlifs on the rlght surface, COs5
=6 W/m°C, and Kz
i?-n 2p &
£ \:\{;{' %
i \"w‘
L Fig.Q.10(b)
SN :
J’: ‘;: ¥ %k
X |
& |
N |
P '? ‘
N | 30f3
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Hydraulics and Pneumatlcs

BME702

Seventh Semester B.E./B. Tech. Degree Exammat}o‘n Dec.2025/Jan.2026

Time: 3 hrs. N Max. Marks: 100
Note: 1. Answer any FIVE full questions, c!:oosmg ONE Sull question fram each module.
2. M : Marks , L: Bloom’s level , C: Coyrse onteontes. /fx\}f 7
x v "‘“-‘.._;}
Module_ = 1 o M| L C
Q.1 | a. | Define fluid power system and explam the structure of bas@xhydrauhc 10| 11 | CO1
e o
system with a block diagram. RN ;\ v
(\, ,/2 d
b. | List and explain the difference/between hydranlics anigneumatzcs focusmg | 10 | L1 | CO1
on the advantages, dxsad(\;ﬁ\é‘ges and applications. &~ ,\ /
\. / “_‘:i\’
?{{ Pes \ OR &
Q.2 | a. | Define hydrauhc;\,gmd and explain the neggésary propesties of a good | 10 | L2 | CO1
-
hydraulic fluid. PN
\'\: }
b. | Identify and@escribe various filter 1ocat1ons in a hydraulic system with a | 10 | L2 | CO1
neat slge 01:1 Qk\ N Ly
Ay S
Module — 2 AT, .
Q.3 | a. | Classify fixed chsplacemenj; p‘umps AT ggﬁ;ﬁ;} 5| L2 | CO2
: \{\/ LAY N
Lo oY Aoy
b. | Describe the pumping theory of positive dlsp lacement pumps. o 5 |12 CO2
£ O o ,( \\
¢. | With a neat sketch g/(piam the Worl(lng of afunbalanced vane pump 10| L2 | CO2
\-) A \3/
OR. ¢
Q.4 | a. | Explain thé's Workmg of smg]e-aétlhg and double aotmg ‘hydranlic cylinder | 10 | L3 | CO2
with nea_tw kefy one o A &
i\ \i\ il N
b. W;,tge short notes on : \\ g = ,v w 10 | L2 | CO2
@y Cylinder cushlpmng 7 i) Accumulg;tor N
o, R Sed
by Moduyle £ 3
Q.5 |a, | With a neat s]&etch explain the ,fwurkmg of a 4/3 solenoid — operated | 10 | L3 | CO3
Dlrectlonal Confml Valve (DCVys
\\/ £
b. | With a neat sketch, expiamthe functions and applications of shuttle valve. | 10 { L2 | CO3
Also, mention the truth tab}_c;“of the same.
& OR
Q.6 | a. | With a neat sketqil\@xplam the working of meter — in hydraulic circuit. | 10 | L3 | CO3
Mention its advantages and apphcauons
Fod
b. | With a neatvhydraulic circuit, explam the working and applications of a | 10 | L3 | CO3

4
regenerat%{ eeirouit.

&

lof2
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Module — 4 mf\ N
Q.7 | a. | With a block diagram, explain the working ofa pneumat&%ﬁ @%1;01 system. |10 | L2 | CO4
g S g
b. | Write short notes on : S 10 | L2 | CO4
1) Characteristics of compressed air i) FRL umtm)%‘
=
OR o v
Q.8 | a. | With a neat circuit diagram, explain the. Wo?pkmg and apphcatzon{si%lé?@ 10| L3 | CO4
quick exhaust valve. \\\5/ AN
b. | Write short notes on : 7 o 10 | L2 | CO4
)  Rod-less pneumatic cyhnden i a‘""%\é}f‘
i)  Mounting methods in pneumatxc N
S ,
i "Module—5 A%
Q.9 | a. | Explain two types of! \tBrotﬁmo methods in pgé’hmatlc systems. Also |10 | L2 | COS
mention their advantages and applications. . i
b. é&and indirect actuation dnthods using neat pneumatic | 10 | L3 [ CO5
cirouits.  AY ’ —
Ao 5 _
A0 ORK S
Q.10 | a. | Constriietyand explain 2 pneumanc circuit to achleyé*«fhe sequence | 10 | L3 j CO5
A" BB A of the pneurnatic cyhnders Mention its ap;gi’“éaﬁons
. &N S S
b. | Write shost notes on : /i\\ ézb&y ’ (u‘i\%f} 10 | L2 | CO5
i) Time delay valve, ” A~ o
ii)  Signal overlapping in pneumatios. %:\‘g/ L
/\ﬁ :\\ o < é‘!

£ \ //
Froo
T
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Seventh Semester B.E./B.Tech. Degree Exaimfiatmn, Dec.2025/Jan.2026
Control Engmeermg

Time: 3 hrs. \ / Max. Marks: 100

alet
Note: 1. Answer any FIVE full questwns, choosmg ONE full question fram eack module.
2. M : Marks, L: Bloom’s level , C Coui‘se outcomes.

G-

A N
Module - 1 AN M| L | C
Q.1 | a, | Define Control System. Llstg’ou}t/\fhe comparison between ‘open loop and | 6 | L1 | CO1
closed loop control systen:/\z\ A L 4
S A
b. ' Elaborate the concept of:fegdback control system with 4h example. 6 | L1 | CO1
ﬁx‘?
c. | Describe the requ,l\{emgnts of an ideal control, system 8 | L1|COo1
Y *%\ >
N OR
Q.2 | a. | Explain Eééfgoftwnal plus integral controller action with the characteristics. |10 | L1 | CO1
/ <\\ \ 0

b. | Obtain tf?ésﬁansfer function of th&*nechanmai system shégm m Fig.Q.2(b) | 10 | L2 | CO1
writing the physical system equatmns AN

X‘% : ?3" Module - Z

Q.3 10| L2 | CO1




4
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"BME703

{m\‘.y
b. | Find the overall transfer function by using Mason’s gain formlﬂa for the | 10 | L3 | CO2
signal flow graph shown in Fig.Q.3(b).
Q.4 | a. | Explain in detail the types oféystem compensatlon&wxh a neat sketch. 10 | L3 | CO2
AT & ~
b. | Explain the foﬂowmg. ) T i 10 | L3 | CO2
1) Lag compensator LAY
i) Lead co‘/;npensator Sy
/\\ &
/’\ N
N Msﬁule 3 ARy
Q5 |a Elaborate the following terms withzgraph and equatlons#\\ o 10| L2 | CO3
i) Step b g{?\‘x\f"‘}({y :
i) Ramp input e &"’\i}
i)  Parabolic input i ;\\:\} “}3 :
iv)  Impulse input ) /\ 1 e
,,,,, § =y f“‘%\,
b. | Derive the expressmn, for error constant ‘and’ steady state errers and also | 10 | L3 | CO3
define the steady'staté error. s :f g
& \\\3; P ¢
P . WAOR ANy
Q.6 | a. | Derive the'expression for transiénp response of second order system for unit | 10 | L2 | CO5
step mput. ) ‘~?~\_‘=f:v &
S N5 /<:\
b. ,For with feedback control system having open-loop transfer function: 10 | L2 | CO3
Gy KD
s(s® +7s +12§) V
Find: \,j
1) Type ot system
i)  Error coefficients \ <
i)  Steady state etror fqt\mput of E_t
N Module — 4
Q.7 |a. The charactenstics equatlon of a system is given by 8 | L2 | CO4

¢ +38° + 461 +,68° + 557 +35+2=0
Determine {f_l&ag stability using RH criteria.
EN \\/

e &Y
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Ay

b. | By applying Routh criterion, discuss the stability of the close&doop system | 12 | L2 | CO4
as a function of K for the following open loop transfer fllllCﬁjQ}:I?
k(s +1) P

G()H(s) =
©HE) s(s—1)(s” +4s+16)
OR Y
Q.8 The loop transfer function of a unity feedbadk: control system is 20} L2 | CO4
. (/
G(s) = K6+6) :‘5\5\)
s(s+D{s+2) s", =
Draw the root locus diagram for alLMalues of K ranging ﬁ'cz/m 0 %0 o and
mark the salient points on the rogf: lgcﬁs ‘%
{{—\:}\wﬁ’ s LU‘
. Module -5 o
Q.9 | a. | Sketch the polar plot for th@trgansfer function I 6 | L2 | CO4
\\\ i /z.f‘.\]\ \:;,z
(S) = ~——————-—~—~—~—-——1 ; o R
(1+s)(1+ 252“\4 o
Q::\LJV” A5
b. | Using Nyquist; cg;tenon mvestigate the stabﬂﬁy of a system whose open | 14 | L2 | CO4
loop transferjmi;,tmn is
K &
G(s AN -
(6)H (9 (§+1)(s+2)(s+3) /_fg\?‘:\;/ :f\‘“f'

Ry 5

.. Y OR N

Q.10 Construct the bode plot fo Lr\\‘a‘ unity feedback :-’system whose opett, loop [ 20 | L2 | CO4
transfer function is gwen"b? NN

. 10

G(s)H(s) = £
(s)H(E) = s{l-+s )Q#@“‘OOE) /
From Bode plot;determme N

T

1) Gaimn and /phase Cross over ﬁ:eqpenmés
i)  Gainapd'phase margin . g
i) Sta%ht{))/ of the closed loqg‘system

R
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Seventh Semester B.E/B.Tech. Degree Examination, Dec.2025/Jan.2026
Additive Manufacturing
Time: 3 hrs. 4 Max Marks:100

‘\\
kS /

Note: 1. Answer any FIVE full quesnons, c]mosm g ONE full question from each module.
2. M : Marks , L: Bloom’s level, C: ‘Course outcomes. -

" Module — 1 L M[L] C
1 | a. | Define additive manufacturmg and list its advantages over conventional | 5 | L1 | CO1
manufacturing. o SR
b. | Distinguish betweaa‘addjtive manufacturing and CNC machining. 5 | L2|CO1
c. | IHustrate the ganetiaadditive manufacturingrlﬁaéess chain with a neat sketch. | 10 | L3 | CO1
2 | a | Describe the role of reverse engineering in additive manufacturing. 5 | L1|CO1
b. | List and classify additive manufacturing processes. | 5 | L2 |CO1

c. | Apply design for additive manufacturlng pr1nc1ples ‘to improve component 10 | L3 | CO1

performance. S
‘"/"'.-t, / BN
e Module — 2~ A
3 | a. | Define stereolitho graphy and explain t the SL Tesin curing proccss 5 | L2 | CO2
b. } Describe the :workmg principle of seiqctwe Taser sintering, 5 | L2 | CO2
c. | lustrate the various powder_;ba’dfﬁiéion mechanisms. 10 | L3 | CO2
4 | a. |-Distingoish between SLS and EBM. S 5 | L2 | CO2
b. | State advantages ar;tl disadvantages of photo-polymerization process. 5 | L2 | CO2
¢. | Explain bio—éﬁmsﬁon and list its applications. 10 | L3 | CO2
e :-idadule -3
5 | a. | Define 3D printing and €xplain its evolution as an additive manufacturing | 5 | L1 | CO3
process.
b. | Explain the prjncipléa oflaminated object manufacturing. 5 | L2 | CO3

c. | Illustrate the working of a typical beam deposition process with a neat sketch. | 10 | L3 | CO3

1of2
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OR
6 | a. | What are the technical challenges associated Wlth printing deposition | § | L1 | CO3
processes. .
b. | Describe the materials used and bonding méthodS in sheet lamination. = - 5 | L2 | CO3

c. | Apply sheet lamination process to explam “Bond them form” and form then | 10 | L2 | CO3
bond processes. e :

Module — 4

7 | a. | Define process selection and staﬁte its importance in additiVe manufacturing. 5 | L1:CO4
b. | Explain the selectlon methods used for part manufacturmg 5 | L2 | CO4

c. | Explain how productlon planning and control is managed in additive | 10 | L3 | CO4
manufacturmg environments.

RS

OR .

8 | a. | List post processmg techniques Whlch are used to enhance c:omponents which | 5 | L1 | CO4
are mamufactured by AM process.

e

b. | Bxplain the common problems encountered in STL files, [ 5 |12 co4

c. | Apply post processing méﬂ1dds to explain therrrial and non thermal methods. 10 | L3 | CO4

S Module -5 :
9 | a. | Evaluate discrete and blended multlple matenal processes Wlth example. 10 | L4 | CO5
b. | Describe the ‘_Inmtatmns of AM fqr ;nedlcal applications. 10 | L3 | CO5
~_OR ‘
10 | a Compare direct digital manufacturmg with rap Id prototyp ing. 10 | L3 | COS5

o

b. -'Apply direct dlgltal manufacturmg in the production of customized foot wear. | 10 | L4 | CO5

20f2
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Seventh Semester B.E/B.Tech. Degree Exammatmn, Dec.2025/Jan.2026
Non-Tradltlonal Machmmg

Time: 3 hrs. N Max Marks:100
L .

Note: 1. Answer any FIVE full questwns, choosmg ONE full question from each module.
2. M : Mayks , L: Bloom’s Ievel C‘ Course outcomes. AN

l\ L

‘ Module 1 " M | L

Honing (BCH)

C
1 | a. | Define Non-Traditional Machmmg (NTM) and explam its need ‘ 5 | L1 |Co1
b. | Classify NTM processes based on the type of energy used givingoneexample | 5 | L2 | CO1
each.
c. | Discuss the seiectfren" Criteria for choosin g on NTM process for a given job. 10 | L3 | CO1
) - OR .-
2 | a | Compare traditional and non-traditional machining processes. 10 | L1 CO1
b. | List advantages, limitations and applications of NTM proi:esses. 10 [ L2 | CO1
. Module -2" :
3 | a. | Explain with neat sketch the construct1on and worklng of Ultrasonic | 8 | L2 | CO2
Machining (USM) \_\ ‘;_-
b. | Describe process parameters affecting ] MRR and surface finlsh in USM. 8 | L3 |CO2
c. | List advan}age__s, limitations and apphc_atmns of USM.- - ‘;_, : 4 L1 |CO2
- ~_OR |
4 | a. | Explain the working pnncaple and constructlon of Abrasive Jet Machining| 8 | 1.2 | CO2
(ATM) with neat sketch ‘ SN
b. .Drscuss the effect of process parameters such as carrier gas pressure, abrasive | 8 | L3 | CO2
type and stand off distance. T
c. | State advantages'\land applications of ATM. 4 | L1 |CO2
roe Module — 3
5 | a. | Explain with neat sketch the construction and working of Electro Chemical | 8 | L2 | CO3
Machining (ECM). -~
b. | Discuss process j)are"meters affecting performance of ECM. 8 | L3 | CO3
c. | Differentiate between Electrochemical Grinding (ECG) and Flectrochemical | 4 | L2 | CO3

10f2




OR

6 Explain with neat sketch the working of Chemical Machihing (CHM) process. | 8 | L2 | CO3
Describe Maskants and Etchants used in CHM. 6 | L3 | CO3
Write advantages, limitations and applications of CHM. 6 [ L1)|CO3

Maodule — 4

7 Explain the construction and workmg of Electrical Discharge Machining | 8 | L2 | CO4
(EDM). -
Describe functions of dielectric ﬂuid and flushing methods in EDM. 6 | L3 | CO4
Explain the principle and working of Wire EDM (WEDM). 6 | L2 | Co4

OR

8 Explain the set up and working of Plasma Arc’ Machining (PAM) with neat| 8 | L2 | CO4
sketch. g
Discuss pfo_céss parameters and safety. precautions in PAM. . 8 | L3 |CO4
Mention advantages and limitations of PAM. 4 | L1;{CO4

Modnle —

9 Explain the principle, setup, working of Laser Beam Machlmng (LBM) 10 | I2 | CO5
Write advantages, 11m1tat1ons and apphcatxons of LBM. 5 | L1 | CO5
Explain how. 1aser parameters mﬂuence machmmg accuracy and surface | 5 | L2 | COS
quality. . : g

OR

10 Explam the principle and worklng of Electron Beam Machining (EBM). 10 | L2 | CO5

Compare LBM and EBM based on principle, Eqmpment and applications. 5 | L2 | CO5
5 | L1 | CO5

Write advantages, limitations and applications of EBM.

. LY
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