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Note: Answer any FIVE full questions, chaa_slfiig ONE full question ffom'each module.

Module-1
Express the complex number M_Iil) in the form x + iy. Also find its magnitude.
| o

' (06 Marks)
Find the cube roots of € -i and represem them in an argand plane. (07 Marks)
If a=2i+ 3;—4k and b 81— 4|+ k then show that a is perpendicular to b , also find
la x b| , & (07 Marks)

OR".

Find the modulus and amplitude of 1 — ¢os o + i sin o. (06 Marks)
Ifa=i+j—k ; b=2i-j+2k and 6=3i—j—k, find
) a.(bx¢) i) b x(axc). | (07 Marks)
Prove that [axb, bx¢, ¢xa | =[d b ¢ > “ (07 Marks)

Module-2

Using Maclaurin’s series, prove that v1+sm2x=1+x - %— X6 +% R (06 Marks)
3 3 ' )
Ifu=tan’ | 2 +y_. , prove that Xé}i +y§}1~ =sm22u. (07 Marks)
Xy X~ Oy :
[fu=1-x,v=x(I-y), w=xy(l-z), find M (07 Marks)
: O.(Xa ya Z)
; OR
Obtain the Maclaurin’s expansmn of the function log(1 + ¢%). (06 Marks)
= fix-y, y-z z—x} Prove that E +— Uy @ =0. (07 Marks)
; 0x c?y 0z
[fu=x+y+z, w=y+z z= uvw, find E(x—)-r’—l (07 Marks)
. o(u,v,w)
Module-3

3 3
. : . ; . t t
A particle moves along'a curve C with parametric equations x = t T y=t'andz=t +—,

where t is the time. Find the velocity and acceleration and any time t and also find their

magnitudes at t =3, (06 Marks)
Find div F and Curl F, where F =V (x3 +y +2° - 3xyz). (07 Marks)
Find the directional derivative of ¢ = x° vz at (1, 1, 1) in the direction of i+ _]+ 2k .

: (07 Marks)
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OR

Show that the vector field F = yzf+ xzj + xy]; is solenoidal vector field.
If F ={xAy+1) i +j -(x+y) k, show that B, curl F =0.

18MATDIP31

(06 Marks)
(07 Marks)

Find the constants a, b, ¢ such that F =(x+y+az) §+(x+cy+22) k + (bx +2y—2z) | IS

irrotational.

Module-4
yz’ t
Obtain the Reduction formula for:: f cos" xdx.
0

|
Evaluate J. JA(x3 +y?) dy.dx.

04 =

Evaluate f f _f (x+y+ z.) dx dy dz.

o o0

OR
e
Evaluate J J. xy dx dy.
"%

Evaluate f J'EJl e dx dy dz.

0 an

Obtain the Reduction formula jsin ™ x cos" x dx.

Module-5

Solve : (x*+y) dx + (y’ + x) dy = 0.
Solve : x logx s y=2logx.
dx -
Solve :_'_d—y-l-i =y2x_
dx x
OR

Solve : y &' dx = (y’ +2x ') dy.
Solve : (x* — y*) dx'= 2xy dy.

Solve : [1 +(x+y) tan y] %}i%— P O
X

)

20f2

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)
(07 Marks)

(07 Marks)
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3 a. Derive an expression for normal stress, shear stress and resultant stress on an oblique plane

Note: Answer any FIVE full questions, c!g_pgsi’ﬁg ONE full question from each module.

Module-1
Explam with neat sketch, stress-strain diagram of mild steel ndicating it’s salient points.
: (06 Marks)
Define : (i) Hooke’s law (1)) Modulus of rigidity ~  (iii) Volumetric strain
(iv) Poisson’s ratio- (04 Marks)
A steel bar ABCD of varying sections is subjected to axial forces as shown in Fig. Q1 (c).
Find the value of ‘P’ necessary for equilibrium. IfE = 210 kN/mm’, determine
(1) Stress‘in various segments
(i) Totalelongation of bar
(i)  Totalstrain in the bar.

Fig. 'Qg (c) (10 Marks)
, . OR _
Derive a relation between young’s modulus (E) and modulus of rigidity (G). (10 Marks)

A composite bar shown in Fig. Q2/(b) is 0.2 mm short a'distance between the rigid supports
at room temperature. What is maximum temperature rise which will not produce stress in the

bar? Find stresses induced When temperature rise is 40°C. Given o, =12x107 per'C,
te =17.5x10°° per'C, Bg =2x10°N/mm’, B¢ =1.2x10° N/mm?, Ag: Ac =4 : 3

aoo iyl
3(}0‘77'0
Fig. Q2 (b) (10 Marks)
s)
Module-2 o

inclined at an-angle ‘0’. With vertical axis (x-plane) in a bi-axial stress system subjected to

o, and o, also find angle of obliquity ¢. (10 Marks) P
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18ME32

A point m a strained material, the stress on two planes at right angles to each other are
80 N/mm’(tensile) and 4{] N/mm” (tensile). Each of above stresses is accompanied by a
shear stress of 60 N/mm’. Determine (1) Normal stress, shear stress and resultant stress on an
oblique plane inclined at an angle of 45" to the axis of minor tensile stress. Also find major

principal stress , minor principal stress and their location, maximum shear stress and its
location. :

(T\ 6‘ = e N)m

)

2
G = %Oﬂ{mm" G‘J-!..: L N/mm

e ;:_§é-g.3mM» 5{{ - rJl”m-)»
Fig.Q3 (b) (10 Marks)
Derive expression for hoop stress and longitudinal stress for thin cylinder subjected to
internal fluid pressure. (10 Marks)

A thick cyiind'xi_eal-'pipe of outside diameter 300 mm and internal diameter 200 mm is
subjected to aninternal fluid pressure of 20 N/mm” and external fluid pressure of 5 N/mm”.
Determine the maximum hoop stress developed. Draw the variation of hoop stress and radial

stress across the thickness indicating the values at every 25 mm interval. (10 Marks)
Module-3

Deduce the relationship between relating load (W), Shear Force (F) and Bending moment

(M). (06 Marks)

For the beam shown in Flg Q5 (b), draw SFD and BMD. Locate the point of contraflexure,
if any.

QK;JIM 31{}} KN J ﬂ_KN/’ﬂ“

k——ﬁ-—ﬁ D R AT
Flg Q5 (b) (14 Marks)
_ OR
Prove that in case of a rectangular section of a beam the maximum shear stress is 1.5 times
the average shear stress. (08 Marks)

A beam of an I-section consists of 180mm x15mm flanges and
a web of 280 mm depth x 15 mm thickness.
It is subjected to a bending moment of 120 kN-m and a shear force of 60 kN. Sketch the

bending and shear stress distributions along the depth of the section.
: e tgomm =

-

fpmm
oo | L:

Fig. Q6 (b) (12 Marks)

2loom
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Module-4

Write a note on the following :

(1) The maximum principal stress theory.

(11) The maximum shear stress theory. (08 Marks)
A solid circular shaft is subjected to a bending moment of 9000 Nm and a twisted moment
of 12000 Nm. In a simple uniaxial tensile test.of the same material, it gives the following
particulars. Stress at yield point 300 N/mm?’. Assume factor of safety = 3. Estimate the least
diameter required using, (i) Maximum pringipal stress theory

(1) Maximum shear stress theory. % (12 Marks)
OR
. ; ; o’ 4 . T GO T8/ ; .
Derive the torsion equation with usual notation T LAY State the assumption made in
the derivation. 4 (10 Marks)

A solid circular shaft has to transmit a power of 1000 kW at 120 rpm. Find the diameter of
the shaft, if the shear stress of the material must not exceed 80 N/mm?. The maximum torque
1.25 times of its mean. What percentage of saving in material would be obtained, if the shaft
is replaced by a hollow one whose internal diameter is 0.6 times its external diameter, the

length, materialand maximum shear stress being same? (10 Marks)
Meodule-5

State the assumption made while deriving Euler’s column formula. Also derive Euler’s

expression of buckling load, for column with both ends.fixed. (10 Marks)

A 1.5 m long columns has a circular cross section of 50 mm diameter. One of the ends of the
column is fixed in direction and position and other end is free. Taking factor of safety as 3.
Calculate the safe load using : -'

(1) Rankine’s formula, take yield stress Oe =560 N/mm’® and o = Y for pinned ends.

(ii) Euler’s formula, young’s modulus for CI = 1.2x10° N/mm’ (10 Marks)

~ OR
Explain the following : -
(i) . Castigliano’s I" and IT" theorem.
(i)~ Strain energy dug to.bending and torsion
(if)  Strain energy.due to shear. (15 Marks)
The bar with circular crd"_s_v_s section as sho_im;;:_in Fig. Q10 (b) is subjected to a load of 10 kN,

- Determine the strain energy stored in it. Take E =2.1x10° N/mm>.

ié}KN Jm 1 ___________ l, 10N

W &oomm —-?!{——-s'ew?&"‘“";'i“c' 00

Fig. Q10 (b) (05 Marks)
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Basic Thermodynamics

Time: 3 hrs. Max. Marks: 100
Note: 1. Answer any FIVE full questions, chaosmg ONE full question from each module.

e P

o

2. Use of Thermodynamics handbook is permitted.

- Module-1
Define the following :

1) Closed system 1) Open bystcm 1i1) Isolated system - iv) Thermodynamics state
(08 Marks)
State the Zeroth law of Thcrmodynamlc and briefly explain its significance. (04 Marks)

The reading ts and tg oftwo Celsius thermometers A and B agree at the 1ce point (0°C) and
the steam point _(_IOO"C) and are related by the equations ty = { + mtg + t;,. Between these
two point £, m, nare constants. When both are immersed in an oil bath. A indicates 55°C and
B indicates 50°C. Determine the value of £, m, n and also find the reading on A if B reads

25°C. ; (08 Marks)
Mention the characteristics of thermodynalmc properties. (04 Marks)
Classify the differences between microscopic and macroscopic approaches. (06 Marks)

The temperature t on a certain Celsius thermometer scale is given by means of a property
through a relations t = a fn (P) + b where a and b are constant P is the property of the fluid.
If, at the ice point and steam points the values of P are found to be 4 and 20 respectively.

What will be temperature reading corresponding to a reading of P = 16? (10 Marks)
Mod'ule-?.

List the difference between work and heat. (06 Marks)

Explain the path function and point functions. ' (06 Marks)

A stat10nary mass of a gas is compressed in a friction less way from 1 bar and 0.1m’ to 5 bar
and 0.03m". Assuming that the pressure. and volume are related by Pr" = constant, find the
workdone on the gas. L (08 Marks)

OR

Show that energy is a property of system. (06 Marks)

Derive the steady flow energy equations [SFEE] for a single stream of fluid entering and a
single stream of fluid leaving the control volume. (06 Marks)
Air flows steadily through a rotary compressor. At entry the air is 20°C and 101KPa at exit
the some air is at 200°C and 600KPa. Assuming the flow to be adabatic 1) Evaluate the work
done per unit mass of airif the velocities at inlet and exit are negligible ii) What would be
the increase in work inputif the velocities at inlet and exit are 50m/s and 110m/s. (08 Marks)

Module-3
State the 11m1tat10n of first law of thermodynamics illustrate with example. (04 Marks)
State the Kelvin — Planks and Claudius statement of the second law of thermodynamics and
prove their equivalence. (08 Marks)
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A reversible heat engine operates between two reservoirs at temperature of 600°C and 40°C
the engine drives a reversible refrigerator, which operates between 40°C and 20°C. The heat
transfer to the engine is 2000kJ and network output from combined en gine and refrigerator
system is 360kJ. Calculate heat transfer and net heat transfer to the reservoir at 40°C.

(08 Marks)

OR
State and prove Clasius inequality. b (06 Marks)
Show that entropy is a property. _ (06 Marks)

1.2m’ of air is heated reversibly at constant pressure from 300K and 600K and is then
cooled reversibly at constant volume back to initial temperature. If the initial pressure is
I bar, calculate net heat flow and overall change in entropy. Also represent the processes on

T-S diagram. Take C, = 1.005kJ/Kg K and R = 0.287k¥I/Kg K. (08 Marks)
Module-4

Explain briefly available and unavailable energies referred to a cyclic process. (04 Marks)

Derive an expression for available energy from a finite energy source at temperature

T, when the surrounding temperature is Tj. (08 Marks)

A Carnot engine works between the temperature limits of 225°C and 25°C in which water
issued as the working fluid, if heat is supplied to the saturated liquid water at 225°C until it
is converted into saturated Vapoun, determine per Kg of water.

1) The amount of heat absorbed by the fluid

11) The available energy

111) The unavailabie energy. ; (08 Marks)
OR

Draw a neat sketch of throttling calorimeter and explain how dryness fraction of steam is

determined. Clearly explain its limitations. s (10 Marks)

Define the following : B
1) Triple point ii) Critical temperature  iii) Dryness fraction iv) Saturation temperature

v) Pure substances. - (10 Marks)
Module-5
State and explain Amagat’s law and Dalton’s law of partial pressures. (06 Marks)

A tank of 0.1m’ capacity contains 1Kg of Oy, 0.9Kg of N, 1.5Kg CO», and 0.1 Kg of CO at

30°C. Determine -

1) The total pressure = ii) Mole fractions of each gas 1) Gas constant “R” and Molecular
weight M of the mixture. (06 Marks)
A gas mixture consists of 0.5Kg of Carbon monoxide and 1Kg of CO;. Determine :

1) Mass fraetions ii) Mole fraction of each component iii) The Avg. Molecular weight
1v) the Gas constant of the mixture. (08 Marks)

i) Compressibility factor shit

ii) Law of corresponding t DR, g

i)  Compressibility chart LCUL“‘%-‘ a2y, BIJAPUR.

iv)  Vender Waals equations of state [ ————

v) Beattie Bridge Man- equations. (20 Marks)

* % % ok %
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USN b 18ME34

Third Semester B.E. Degree Examination, June/July 2023
Material Science
Time: 3 hrs. ‘Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question fmﬁi each module.

‘Module-1
1 a. Draw the neat sketch of BCC ar;d FCC structure and also ﬁnd ﬁ}c APF of both the structure.
(10 Marks)
b. Explain points defects and Edge.-dislocation with necessary diagrams. (10 Marks)
OR N
2 a. Explain linear and non- hnear behavior of elastic properties of materials. (10 Marks)
b. Explain slip and twinning. (05 Marks)
¢. Explain mechanisms of strengthening in metals. (05 Marks)
Module-2
3 a. Draw the S — N diagram for fatigue failure also explain mechanism of fatigue failure.
: (10 Marks)
b. Draw the creep curve and explain the different stages of creep curve. (10 Marks)
OR e,
4 a. Explain the rule of Hume —Rothery to form the substitutional solid solution. (10 Marks)
b. Draw the Iron carbon dlagram and mark all the phases on it also explain ferrite and austenite
structure. _ (10 Marks)
Ay Module-3
5 a Draw the T - T« T diagram and superimpose CCT diagram on it. Explain these two
diagrams importance. (10 Marks)
b. Explain Annealmg normalizing and tempermg process. (10 Marks)
2N ¥ OR
6 a. Explain austempering and martempering processes with neat diagrams. (10 Marks)
b. Explain carburizing, cyaniding and nitriding processes (10 Marks)
| x Modle's
7 a. Classify the composite based on matrix and reinforcement. Explain brief about the matrix
and reinforcement. (10 Marks)
b. Any two methods of production of PMCs. (10 Marks)
OR
8 a.  Any two methods of production CMCs. (10 Marks)
b. State the advantage and applications of composites. (10 Marks)
Module-5
9 a. Explain any two processing of plastics. (10 Marks)
b. Write note on themaal and optical material - IS (10 Marks)
OR
10 a. Explain shape memory alloys and fiber optic materials. (10 Marks)

b. Explain any two ceramics processing methods. (10 Marks)



1al cross lines on the remaining blank pages.

1. On completing your answers, compulsorily draw diagor

2. Any revealing of identification, appeal to evaluator and

Important Note :

50, will be treated as malpractice.

Jor equations written eg, 42+8

4-50CAITION'S
" FITAMAHA

| . HALAKATTI |
L COLLEGE OF ENGINEERING ‘ =
. A ERARY, BIUAPUR. % J] \ \ ‘ ~ 18ME35B/MEB305
| a4

a8

o

Third Semester B.E. Degree Examination, June/July 2023
Metal Casting and Welding

Time: 3 hrs. _ Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.
Module-1
Explain the factors to be consid ered in the selection of a process for production. (07 Marks)
Explain : 1) Shrinkage allowance ii) Machining allowance (05 Marks)
List the different types of patterns. Explain any two types of pattern with neat sketches.
' ; (08 Marks)
With a neat sketch, explain the working of Jolt moulding machine. (06 Marks)
With a neat sketch, explain the process, application and limitation of shell moulding process.
_ & (08 Marks)
With neat sketch, explain i) Open Riser - i) Blind Riser (06 Marks)
Module-2
With a neat sketch, explain resistance-furnace. (06 Marks)
Draw a neat sketch of cupola fiurnace showing various zones and explain the chemical
reactions involved. : (08 Marks)
With a neat sketch, explain centrifugal casting proeess. % (06 Marks)
OR..
Explain the process of gravity die casting with neat sketch, (06 Marks)
Explain with neat sketch indirect arc electric furnace. A (06 Marks)
With a neat sketch, explain slush casting process. List the advantages and disadvantages.
: (08 Marks)
% ™ Module-3
Define solidification. Explain the variables in the metal solidification process. (06 Marks)
List the sources of gases in liquid metals. Explain vacuum degassing process. (08 Marks)
With a neat sketch, explain stream droplet degassing method. (06 Marks)
: OR
Explain any five casting defects with neat sketch, also suggest remedies for defects.
\ (10 Marks)
What is meant by fettling? Briefly explain the various steps involved in fettling. (06 Marks)
List the advantages and limitations of aluminium castings. (04 Marks)
e Module-4
With a neat sketch, explain Flux Shielded Metal Arc Welding (FSMAW) process. State its
advantages and limitations. (10 Marks)
With a neat sketch, explain explosive welding process. State its advantages and limitations.
(10 Marks)

11
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OR
With a neat sketch, explain atomic hydrogen welding process. List its advantages and
limitations. (10 Marks)
With a neat sketch, explain electron beam welding process. List the advantages and
disadvantages. (10 Marks)
Module-5
What is Heat Affected Zone (HAZ)? Explain the parameters affecting HAZ. (07 Marks)
Differentiate brazing and soldering. - (06 Marks)
With neat sketch, explain X-rayradiography inspection process. (07 Marks)
S OR
What are the functions of flux in welding process. (04 Marks)
Explain Oxy-acetylene gas welding process with neat sketch. State its advantages and
disadvantages. X (08 Marks)
With a neat sketch, explain ultrasonic inspection method. State its advantages and

disadvantages. (08 Marks)

2 of2
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Third Semester B.E. Degree Examination, June/July 2023
Manufacturing Process - |

Time: 3 hrs. .’ Max. Marks: 100

Note: Answer any FIVE full questions, c_l_iaa's';i-i:g ONE full question ﬁqm each module.

1 a
b.
2 a
b.
3 a
b.
4 a
b.
5 a
b.
6 a
b.
C
7 a.
b.
C.
8 a
b.
C.

Module-1
Explain different types of pattem used in casting process, with neat sketch. (10 Marks)
What are the steps invo ived in casting process? Explain them briefly. (10 Marks)
OR
Explain any five types-of castlng defects, with neat sketch. (10 Marks)
Write the principles of Gate’s and Risers, with neat sketch. (10 Marks)
Module-2

Discuss about the Jolt and Squeeze type-moulding machine and write the advantages of
both. (10 Marks)
Sketch and explain the sweep moulding process and list out the advantages. (10 Marks)

Explain the construction and working principles of Hot Chamber die casting process.
(10 Marks)
With a sketch, explain the prmc:ple of operatlou of Coke Fired Pit Fumace and also list the
advantages. : ;™ (10 Marks)

: Module-3 .
List out the apphcatlons of welding process. ; (08 Marks)
With neat sketch, explain the Metai Arc Welding (MAW) process and also write the
advantages and disadvantages. .. ; (12 Marks)
o 7 OR ]
List out the advantages and disadvantages of Gas Welding Process. (08 Marks)
Explain the construction and working Gas torch. (08 Marks)
., Write about Forward: and Backward weidmg process. (04 Marks)
. Module-4
With neat sketch and explain workmg principle about spot welding. (10 Marks)
List out the advantages of projection welding. (05 Marks)
Write the application of resistance welding. (05 Marks)
B ¥ OR
With a neat sketch, explai'n the laser beam welding process. (10 Marks)
Mention the advantages and limitations of electron beam welding process. (06 Marks)
List the application-of explosive welding process. (04 Marks)
1of2
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Module-5

9 a. What are the parameters which affect soldering? . (06 Marks)
b. Differentiate Soldering and Brazing. o VO 7 (08 Marks)
c. List out the advantages and disadvantages of brazing. (06 Marks)
OR .
10 a. Explain ultrasonic inspection of (NDT) with neat sketch. (10 Marks)
b.  What is NDT? Listout the methods and explain magnetic particle inspection. (10 Marks)
."*--* * & %

20f2
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Third Semester B.E. Degree Examination, June/July 2023
Mechanical Measurements and Metrology

Time: 3 hrs. 2 .. Max. Marks: 100

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

= Module-1
What are the objectives of metrology? (05 Marks)
Explain with neat schematic diagram:
(i)  Imperial standard-yard

(i1) International prototype meter (10 Marks)
Differentiate line standard and end standard. (05 Marks)
Explain working principle of sine bar with aneat sketch. (06 Marks)
Build up length of 35.4875 mm using M112 set. Use two protractor slip of 2.5 mm each.

| £y (06 Marks)
With a neat sketch, explain the working principle of an autocollimator. (08 Marks)

Module-2

Explain with neat schematic diagram: o
(i) Hole basis system * (ii) Shaft basis system : (10 Marks)

Determine the tolerances on the hole and the shaft for a precision running fit designated by
50H7g6, by considering following data:

50 mm lies between 30-50 mm :

i (in microns) = 045 (D)" +0.001D

Fundamental deviation for ‘H; hele =0

Fundamental deviation for g shaft =-2.5 p'*

[T7=16i and IT6=101 .. .

State the actual maximum and minimum sizes of the hole and shaft maximum and minimum

clearance. = ; (10 Marks)
Explain the working principle of Linear Variable Deferential Transformer (LVDT).
- o ¥ (10 Marks)
Sketch and explain the working of Solex pneumatic comparator. (10 Marks)
_ Module-3
Derive an expression for measuring effective diameter of the thread using 2-wire method.
E (10 Marks)
Sketch and explain Tool Maker’s Microscope. (10 Marks)
OR
Derive an expression for gear tooth thickness using constant chord method. (08 Marks)

Explain the following with neat sketches: (1) Measurement of pitch (i1) Concentricity
. (12 Marks)

15
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Define the following terms with reference to measurement with sketch;

(1) Linearity
(11) Sensitivity
(i1i) Hysteresis

Explain with the help ofblock dia

What is error? Explain different types of errors.

Explain the Ballast circujt
What are the advantages o

OR

with the help of schematic diagram,
felectrical transducers? %
Explain the working principle of CRO with a block diagram.

Module-5

Explain the following with a neat sketch:

(1)  Pirani gauge
(i) McLeod gauge

Explain with a neat sketch, the wooden block gzirony brake dynamometer.

OR

State aﬁd explain laws of thermocouple.
Explain with the help of neat diagram, the working principle of optical pyrometer. (10 Marks)

¥R ok ok ok

gram, generalized measurement system.
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(06 Marks)
(08 Marks)
(06 Marks)

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

(12 Marks)
(08 Marks)

(10 Marks)
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Third Semester B.E. Degree Examination, June/July 2023
Transform Calculus, Fourier.Sbries and Numerical
Techniques
Time: 3 hrs. Max. Marks: 100

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

Module-1

1 2 Find L(cosat;cosbt}l

(06 Marks)
b.  Express the function in terms of unit step function and hence find Laplace transform of
sint - 0<t<Z
f(t)= - = (07 Marks)
cost. 5 <t<m

c. Solve y'(t)+4y'(1)+3y(t)=¢', y(0)= _y'(HO) =1 by using Laplace transform method.

(07 Marks)
OR
2 a Find: (i) L' lo s () L (——H—S——) (06 Marks)
s+a s"—4s+13
b. Find L~ [( 2 ] by using convolution theorem. (07 Marks)
s*+a
. t Ozt<a
¢. Given f(£)= e,
' 2a—-t a<t<2a
where f{t) = f{t + 2a) then show that L(f(t_)) = i,tan h[%S—J (07 Marks)
s ¥
Module-2
3 a. Obtain Fourier series for i) = F—;i ,0 <X <27. (06 Marks)
b. Find Fourier series-for fx)=2x-x%,0<x<2. (07 Marks)
¢. Find halfrange Fourier cosine series for
A X, b)l<x < f’;— _
f(x)= % o y (07 Marks)
=Xy 5<X<T
OR
4 a. Find Fourier series for f{x) = |x|, -t < x < 7. (06 Marks)
; . i o 0 -2 0
b. Obtain Fourier series for fx)= e (07 Marks)
1 0<x<2
c. Find the Fourier series upto first harmonic from the following table:

X 0[1]2 |3(4]|5
y=4x)|4[8|15|7]|6]2

(07 Marks)
t ~C2
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Module-3
Find Fourier transform of f(x), given:
I, [|x|<1
tx)= {0 ]} [| and hence deduce that jilll—i dx = -;E . (06 Marks)
Find the Fourier cosine transform of
4x O0<x<l
f(x)=44-x 1<x<4 : (07 Marks)
0 X >4 g
Solve u,.,+4u, +3u, = 3, givenu, = 0,u;=1 using Z - transform. (07 Marks)
OR
Find the Fourier sine transform of e ™ and hence evaluate j xlsm 113}( dx. (06 Marks)
1+ x°
Find Z-transform of cosnf and a” cosng. _ (07 Marks)
Obtain the inverse Z-transform of __2_2__-25__ . (07 Marks)
(z+2)(z-4)
Module-4

Find the value of yat x =0.1 and x = 0.2 given ng = xly—1, ¥(0) = 1 by using Taylor’s
series method. ' (06 Marks)

Compute y(0.1), given gi = —y—ti, ¥(0) = Irtaking h = 0.1, by using Runge-Kutta 4" order
X y+x
method. , (07 Marks)
Find the value of y at x = 04, given g-}—, =2¢" —y with initial conditions y(0) =
X

v(0.1) = 2.010, y(0.2) = 2.04,v(0.3)=2.09 by using Milne’s predictor and corrector method.

(07 Marks)

OR
Using modified Euler’s method, find the value of y at x = 0.1, given % =-xy’, y(0) = 2
taking h = (.1. (06 Marks)
Solve % =3e™+ 2y, y(0) =0 at._lx = 0.1 taking h = (.1, by using Runge-Kutta 4" order
method. (07 Marks)

Find the value y at x = 0.8 given L o X -y’ and

X
x 0] 02 T 04 | 06 |
10100200 {00795 0.1767

By using Adam’s Bashforth predictor and corrector method. (07 Marks)

20f3
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Module-5

d’y dy ’, dy
= —y* forx =02 givenx =0, y=1 and =0 by using Runge-Kutta

dx” dx dx
method. (07 Marks)
Derive Euler’s equation in the standard form —a~f~ = ~d— E‘_f' =0. _ (06 Marks)

dy dx\oy

I L
Find the extremal of the function J[(‘y‘_)2 +12xyldx withy(0)=0and y(1)=1. (07 Marks)
{).

_ OR
. . o . dy dy
Find the value of y at x= 0.8, given —= =2y— and
: dx” dx
X 0| 02204 06
y 110.2027 {04228 | 0.6841
y' 1] 1.041 | 1.179 | 1.468
by using Milne’s method. (07 Marks)
Prove that Ehe shortest between two pomts in a plane is a straight line. (06 Marks)

Find the curve on which the ﬁlnctmnal J[x +y+(y) ]dx with y(0)=1,y(1)=2. (07 Marks)

i

; l
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Third/Fourth Semester B.E./B.Tech. Degree Examination, June/J uly 2023
CONSTITUTION OF INDIA AND PROFESSIONAL ETHICS

[Time: 1 hrs.] g . [Max. Marks: 50]

INSTRUCTIONS TO THE CANDIDATES

L. Answer all the Fifty questioqs;'-heac'h question carries oné mark.

2. Use only Black ball point pen for writing / darkening the circles.

3. For each question, aftéf-éelecting your answer, darken the appropriate circle
corresponding to thé .'same question number on the OMR sheet.

4. Darkening twoz-cz_ir__c-iés for the same question makes the answer invalid.

5. Damaging/overwriting, using whiféners on the OMR sheets are strictly

prohibited,

1. The tenure of the Council of state is,
a) Not subject to dissolution b) 2 years ¢) S years d) 4 years

o When elections are held in one or a few constituencies due to death or resignation of
candidates, it is called as :
a) General election ~b) Primary election
¢) By election . d) Midterm election

3. Fundamental R"ights are borrowed from the const itution of’

a) UK b) USA ¢) Germany d) Ireland
4. What is the minimum age to become Judges of Supreme Court of India?

a) 25 years by 30 years c) 35 years d) None of these
5 The Indian constitution gives the powef of amending the constitution to,

-a) The people of India ' b) The president

¢) The Parliament d) Supreme Court of India
6. Right to Edﬁdaﬁon (RTE) was :ihtrbduced in Amendment,

a) 86™ "% b) 42™ c) 447 d) 61%

T How many types of writs can be issued by the Supreme Court for the protection of
Fundamental Rights? "
a) Four b) Five ¢) One d) Six

8. Who presides oy:er.- the sessions of Rajya Sabha?
a) Speaker b) Home minister c¢) \_z’fqe-p_rc_ésidem d) President

Ver D—1of4f 550 20
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11.
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Who appoints the Vice-Chancellors of the state universities?
a) Education minister b) District commissioner ¢) Chief minister ~d) Governor

Election commission is a body and the term of election commission is
years or years of age whichever is earliear.

a) Uni-member, 4 years or 62 years b) Multi-member, 6 years or 65 years

¢) Constitutional body, 5 years or 60 years d) None of these

Which of the following is not the concept of responsibilities?

a) Minimalist b) Reasonable care ¢) Utilitarianism d) Good works
Lying means,
a) Intentionally conveying faise mformatzon to others b) Fabrication

c¢) Plagarism d) All of these
The three types of Justice reffered in our preamble a_re .
a) Social, Economic and Religious b). Social, Economic and Natural
¢) Social, Economic and International d) Social, Economic and Political
An arrested person must be produced before a magistrate within hours of arrest.
a) 12 b) 24 w8 c) 36 d) 48
Election commission conducts the election as per which act?
a) Parliament act o b) People’s representative act of 1982
¢) Code of conduct act - d) State representative act

When the office of the president, falls vacant, the same must be filled up with in?

a) 3 months b). 6 months c) 1year d) 9 months
Who among the following are not entitled to-form Union or Association,
a) Police b) Teachers s ¢) Workers, %,/ d) Doctors
The MLA’s of various state legislative assemblies are Varjfing between,
a) 40 to 450 by 50 f_SOO c) 28-12 d) 60-500
A bill cannot become an act of parliament, unless and until ?

a) it is passed by Lok Sabha b) it is passed by Rajya Sabha
c) it gets assent from President - d) it gets approved by Supreme Court

~Who hoisted the National Flag during 748 Republic day function in New Delhi?

a) Prime Minister b) President
¢) Vice-President d) Chief justice of India

The member to be nominated by the President for the council of states are from,
a) Literature b') Science ¢) Sports d) All of these

Which of the following Pairs is not property matched ,
a) 44" Amendment- citizenship act b) 52" Amendment-Anti Defection Law
¢) 42™ Amendment-Fundamental duties d) 73" Amendment-Local self Government

The speaker of Lok Sabha,

a) is appointed by the President b) is nominated by the Vice-President

¢) is choosen by the members of Lok Sabha d) is elected by the members of parliament
.VerD-2o0f4 21
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Financial Emergence has been imposed in India,
a) Once b) Never c) Twice _ d) Thrice
Respect for the National Flag and the National Anthem is,
a) a Fundamental right b) a Fundamental Duty

¢) a Directive principle d) an ordinary duty

A non-member of the state legislature can be the minister for a period not exceeding,

a) Six month b) One year “_¢) Six weeks d) Three months
Engineering ethics is a, |
a) developing ethics b) Preventive ethics

¢) natural ethics £% d) Scientifically developed ethics

Risk estimation can be donetb"}'-r'--lfs;ing, -
a) Cooking b) Trimming ¢) Event tree d) Both (a) and (b)

The Patent holder does not allow others to use patented information for years
from the date of filing.
a) 25 b) 30 c) 50 d) 20

The use of intellectual property of others without their permission or credit is referred to as,
a) Cooking b) Plagiarism  c¢) Patents d) Formulae

How many members were nominated to the parliament by the president of India?
a) 14 members b) 12 members c¢) 2 members d) 6 members

Who among the following distribute portfolious for the council of minister,
a) President b) Viee president ¢) Prime Minister  d) Speaker of Lok Sabha

The chief justice and other judges of the supreme court hold office till they complete,

a) Sixty years b) Sixty five years ~ ¢) Sixty two years  d) Seventy years
The council of ministers are responsible to the,

a) Rajya Sabha b) Vidhan Parshid  ¢) Lok Sabha d) Supreme court
The VieéfPresident of India is elected by the,

a) Judges of the supreme court b) President

¢) Prime Minister S * . d) Members of parliament

Who can issue ordinance when the parliament is not in session:
a) President "~ b) High court judges ¢) Home minister d) Finance minister

In case of the violation of the Eg‘nd:'amenta] Rights we may approach the,
a) Civil Courts b) Supreme Court ¢) High Court d) Both (a) and (b)

Which of the following equalities is/are included in the Right to Equality?
a) Equality before law ' b) Equal protection of law
¢) Equal opportunities in the public employment d) All of these.

Prohibition of trafficking in human beings and forced labour comes under which of the
following fundamental right?
a) Right to freedom b) Right against exploitation
¢) Cultural & Educational Right d) Right to equality.
. R S e . | e
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There is no provision in the constitution for the impeachlnent'"_df the, ‘
a) President b) Vice President ¢) Governor. . d) Supreme court Judges

When was the Indian constitution enacted and adopted?

a) 26/10/1949 b) 26/11/1949 c) 26/4/1949 d) 26/01/1950
"We the people of India’ are the opening words of the,

a) Preamble of the Indian constitution . b) Article 21 of the Indian constitution
¢) Fundamental rights . d) Directive principles of state policy

Which one of these is the primary source of the Indian constitution?
d) British constitution s T b) Irish constitution
c) Charter Act of 1833 g d) Government of India Act of 1935

The original Indian constitution had :
a) 12 parts, 6 schedule and 320 Articles b) 20 parts, 8 schedule and 380 Articles
¢) 12 parts, 8 schedule and 396 Articles d) 12 parts, 10 schedule and 300 Articles

The word ‘Sovereign® means that,

a) Supreme in nature . b) A country is under dictatorship

¢) A country is poor of weak . d) Acountry is strong and powerfull
Directive principles are,

a) Justiciable i b) Not practiced at rural levels

¢) Non-justiciable = d) Associated to the Government worker’s

How much time was taken for training the constitution?
a) 1 year, 11 months, 18 days b) 5 year, 11 months, 18 days
¢) 2 year, 11 months, 18 days d)* 3 year, 11 months, 18 days

India is a Sovereign, socialist, selular, democratic and republic in the Indian constitutio:
this expression occurs in, : 5
a) Citizenship " b) Preamble

¢) Fundamental rights _ d) Directive principles

Who ar_n'_ong the following is the supreme commandier of the Armed forces?
a) Air Chief Marshal b) Prime Minister
¢) Defense Minister =~ _ d) President

The 91" Amendment Act (2003) is associated with,

a) Size of the council of ministers b) Primary education
¢) Fundamental Duty _ d) Powers of the President
; # & ok ok ok
Ver D -4 of 4

23



g blank pages. .

gonal cross lines on the remainin
nd /or equations written eg, 4248

Important Note : 1. On completing your answers, compulsorily draw dia

50, will be treated as malpractice.

fication, appeal to evaluator a

2. Any revealing of identi

o [TTTTTTTTT]

Third Semester B.E. Degree Examination, June/July 2023

Transform Calculus, Fourier Series and Numerical

Techniques

Time: 3 hrs. : Max. Marks: 100

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

Module-1
Find the Laplace transform
¢ cos2t+cos3t =
Dhg =T N (06 Marks)

t
Find the Laplace transform of the triangular wave of period 2C given by

t O<t<ec
=4 ¢ (07 Marks)
2c—-t c<t<2c

Using convolution theorem find the inverse Laplace transform of

S
e (07 Marks)
(s* +a2?)

OR
Express the function f{t) in terms of unjt step function and hence find the Laplace transform

sint  O<t<n _
of f{t)={sin2¢ n<t< 2n (06 Marks)
sm3t  t>2p

Find the invers.e laplace transform - 5 - 6S_+ > (07 Marks)
(s—1)(s—2)(s-3)
Solve the using Laplace transform method
YV (O+4y'(t) +4y=e' y(0)=0 y(0)=0 (07 Marks)
Module-2
Obtain the Fourie'z"se_ﬁes of f(x) = K—z_—i in 0 <x<2n. Hence deduce that
1~i+—l~.—'i+.......=E (06 Marks)
3 %57 -
Obtain the half range cosine series for the function f(x) =2x — 1 in0<x < | (07 Marks)
Obtain the Fourier series of y upto the first harmonic for the following values:
x® 45 | 90%,7 1135 180 225 270 [315 360
v 4.0 |38 24 2.0 -1.5 0 126 34
. (07 Marks)

1 "
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OR
Obtain the Fourier series of f(x) =xcosx in the interval — n<x<7. (06 Marks)
Obtain the sine  half  range Fourier  series for  the function,
’ _
—21?& m0<x<—
f(x)= ¢ 2, (07 Marks)
2K ., ¢ -
7(’5-X) in—<x</

2 3
Obtain the constant term and the first three coefficients in the Fourier cosine series of y in
the following data :

x|0]172 [3T4[5]
yl4[8]15[7[6]2]

(07 Marks)
Module-3
Find the complex Fourier transform of the function,
a’—x? forlx|<
£(x) = a” —x 101" } 5
0 forlx|>a
Hence evaluate j(Mst = -723 g (06 Marks)
& s
Find the Fourier sine transform of e™, (07 Marks)
Find the z-transform of cosnB and sinndH. (07 Marks)
OR
4x  O0<x<l1
Find the Fourier cosine transform of the funetion, f(x)={4—x W<x<4. (06 Marks)
0% x>4
. , 224 3z
Find the inverse z-transform of —— == % (07 Marks)
(z+2)(z—-4) '
Solve by using z-transform Yar2 =4yn = 0 given that Yo=0andy, =2, (07 Marks)
Module-4
Classify the following partial differential equation
-~2 ~2 2 r
) T TY O oy o
ox° _ Oxéy oy’ ox oy
i X‘T ézu 3 ﬁgu
1 ~+(1- =O-oo<x<oe,—l<y<1
) Pw i Lap . 5" ;
3 a:'u 2 6211 2 (}EU
1) (1+x7) —+5+2%%) —— +(4+x? ~=0
i) )ax_( )axat( ) o
~2 ~2 2
V) (x+1) g2+ 2% 1 zxi9) 80y (10 Marks)
ox- OX0y oy*

20f3 25
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; 2
Find the values of u(x, t) satisfying the parabolic equation gl_l = 2—and its boundary

ot
conditions u(0, £) = 0 = u (4.t) and u(x, 0) = x(4 — x) by taking h = 1 find the value up to
t=35. (10 Marks)
OR
Solve %: ?1: in 0 <x <5, t>0 given that u(x, 0) =20 u(0, t) = 0 u(5,t) = 100 compute U
ox”
for the time step h = 1 by crank Nicholson method. (10 Marks)
2. En i -_,‘_?
Solve the wave equation %‘;ﬁ= 4(: l,lsubject to the condition u(0, t) = 0 u(4, t) = 0
ol cx”
ugx, 0)= 0 and u(x, 0) = x(4 — x) by taking h = 1, K= 0.5 up to four steps. (10 Marks)
. i Module-5

Given Y _ 287 5 — ;

iven = —X -5—2}(}’ =1, y(0)) = L, y'(0) = 0 evaluate y(0.1) using Runge-Kutta method

x .
oforder4. ' (06 Marks)
e W : ot df ot
Derive the Euler’s equation of the form —-—| — |=0. (07 Marks)
y  dx | oyl
T

~

Find the extremal of the functional 1= Ju(y2~y'_2—-2ysinx)dx under the conditions

0

y(0) =y(n/2)=0. (07 Marks)
OR

Y. T, £ d’y dy .
Apply Milne’s predictor corrector method to solve e =1 —2yd— at 0.8 given that
X X

y(0)=0, y(0.2)=0.02, y(0.4y=0.0795, y(0.6)=0.1762,

y'(0)=0, %.y(0.2)=0.1996, . y'(0.4)=0.3937, ..¥(0.6)=0.5689. (06 Marks)

Show that the geodesics on a plane are straight line. (07 Marks)

b o

-
Which curve the functional j(y'3 —y? +2xy)dx; y(0) = 0, y(n/2) = 0 be extremized.
;

(07 Marks)

% %k K K K
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i
Third Semester B.E. Degree Examination, June/July 2023
Metal Casting, Forming an.d.‘;loining Processes
Time: 3 hrs. N} | = Max. Marks: 100

Note: Answer any FIVE full questions, é}:'aosing ONE full question from each module.

g . Module-1 .
B 1 a. List the different types of pattem, Explain match plate pattern with a neat sketch. (07 Marks)
z b. Briefly discuss the importance of binders and additives in sand moulding. (07 Marks)
% c.  With a neat sketch explain Jolt type of Molding machine. (06 Marks)
=% 2 a Withaneat sketch explain shell moulding process. (10 Marks)
E¢ What is core? Explain the need of core. By > (04 Marks)
i:g 14 ¢. Draw aneat sketch of gating system showing all the elements. (06 Marks)
5 s - Module-2 Fa
_§ § 3 a. With aneat sketch explain the different zones present in CUPOLA furnace. (12 Marks)
£ § b.  With a neat sketch explain Direct electric arc furnace. (08 Marks)
= | OR
g g 4 a Whatisdie casting? With a neat sketch explain gravity die casting process. (10 Marks)
5 b. With a neat sketch explain continuous casting process. (10 Marks)
B = Module-3
E E 5 a. Differentiate between hot working and cold working process. (04 Marks)
>3 b.  With a sketch explain Gravity (or) board drop hammer. (06 Marks)
E 2 ¢. Explain with a sketches any four type of rolling mills. (10 Marks)
2 & |
3 OR
R 6 a. With respect to sheet métal forming explain <.
z 3 (1) ‘Blanking process.. £ I
2 (i) Bending process. | ¥ (04 Marks)
g = b. With a sketches explain progressive die and compound die. (08 Marks)
& ;1 . With a sketch explain explosive highenergy rate forming process. (08 Marks)
£3 Module-4
é 2 7 a. With a neat sketch explain Gas Welding process. Also explain types of flames used in gas
" welding. i (12 Marks)
- b.  With a neat sketch explain manual metal arc welding. (08 Marks)
2z
E OR
E 8 a. With a sketch explain Gas tungsten arc welding process. (10 Marks)
B b.  With a sketch explain Submerged arc welding. (10 Marks)

27
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Module-5 :
Define Weldability. With respect to the thermal aspects explain the following :
(1) Distortion (i) Shrinkage (ii1) Residual stresses. (12 Marks)
Briefly explain welding defects and their remedies. (08 Marks)
OR

Explain the following Joining Processes.
1) Soldering
ii) Brazing

iii) Adhesive bonding | (12 Marks)

Explain with a sketch Resistance arc welding process. Also mention their advantages and

limitations. o (08 Marks)
# ok ok ok ok

20f2

28



aw diagonal cross lines on the remaining blank pages.

Important Note : 1. On completing your answers, compulsorily dr

» appeal to evaluator and /or equations written cg, 4248 = 50, will be treated as malpractice.

2. Any revealing of identification

USN f | T21ME33
Third Semester B.E. Degree Examination, June/July 2023
Material Science and Engineering

Time: 3 hrs. 4 -+ Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.
Module-1 |
1 a. Classify Engineering Materials. Explain them with example«; (08 Marks)
b. Differentiate between cryst:ailme and non-crystalline solids. (07 Marks)
c. Explaim the various geqmetrlcal crystal rotation geometry operations. (05 Marks)
- OR
2 a. Define unit cell. and crystal lattice. Fxplam the cubic, tetragonal, orthorhombic and
rhobhohedral unit cells with examples. (10 Marks)
b. Define atomic packing factor. Calculate APF of FCC unit cell. (05 Marks)
c. Define crystal imperfections in solids. Explain point imperfections. (05 Marks)
- Module-2 ]
3 a. Classify and explain solid solutions. What are intermediate phases? (10 Marks)
b. Explain Hume — Rothery ru;_les. ' (04 Marks)
c. Explain (i) Gibb’s phase rule: (ii) Level rule. b - (06 Marks)
| OR
4 a. Explain the eutectic system binary phase dzabram for two metals completely soluble in
liquid state but compietely msoluble in solid state. b (10 Marks)
b. Explain the two Fick’s laws of diffusion. _ (04 Marks)
¢. Explain the role of imperfections in diffusions. (06 Marks)
Module-3
5 a. Explain the homogeneous and heterogeneous nucleation process with a suitable sketch or
graph or equations. _ _ (10 Marks)
b. - Explain the plastic deformation by :
(1) Slip (i) Twinning. ¥ (06 Marks)
c. Define and Llabblf}’ strengthening mechanisms. Explain anyone method. (04 Marks)
%, " OR
6 a. Differentiate between Annealing and Normalising. (05 Marks)
b.  With sketch, explain the flame hardening process. (05 Marks)
¢. Explain the TTT diagramfor 0.8% C eutectoid steel. (10 Marks)
Module-4
7 a. Classify surface coating methods. Explain the electrochemical coating method. (08 Marks)
b. Explain the various surface coating materials. (06 Marks)
c. What are the aglvamage‘; and disadvantages of powder metallurgy? (06 Marks)

1 of2
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OR
Explain the characteristics of metal powders with regard to particle size and shape
distribution. __ (06 Marks)
Explain : (i) Powder compacting process (ii) Powder sintering process. (08 Marks)
What are the applications of powder metallurgy? (06 Marks)
Module-5 _
Explain the evolution of engineering materials. (06 Marks)
Explain the design process with a suitable flow chart. ' (08 Marks)
With sketch, explain the design tools and materials data. _ (06 Marks)
4 OR

Classify engineering materials. Explain them with examples. (10 Marks)
Classify material property charts. Sketch and explain the Young’s modulus — density chart.

' ; (10 Marks)

# ok ook %
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Third Semester B.E. Degree Examinaﬁbn, June/July 2023
Thermodynamics

Time: 3 hrs. Max. Marks: 100

Note: 1. Answer any FIVE full questions, choosmg ONE full question ﬁ’om each module.

1 a.
b.
2 a
b.
J a
b.
C.

2. Use of Thermodynamic Data Hand book is permitted.

Module-1
Explain different types of temperature scales. " (04 Marks)
Derive an expression for PdV work for an 1sentr0plc proceqs (08 Marks)

A thermo couple with test-junction at 1 "C on a gas thermo meter scale and reference
junction at ice point gives.the emfas e= (O 3t- 4x10*’“t)mV The millimeter is calibrated

at ice and steam points. What will be the readmg on this thermometer when gas thermometer
reads 80 C? A\ P (08 Marks)

- OR

Obtain the expression for displacement work,

(1)~ Isothermal process

(i) . Polytropic process.

(iii)  Isobaric process .

(iv)  Isochronic process.: (10 Marks)
A piston-cylinder arrangeément contains a fluid system which passes through a complete
cycle of four process. During a cycle, the sum of all heat transferis —170kJ . The system
completes 100 cycles per minute. Complete the following table and compute the net rate of
work 1n K.

Processt Q W AE

1 KI/min | KJ/min | x5 /min
AB 0 2470 -
BC 21000 0 -
& CD 2100 - 36600

DA .- - -

£ (10 Marks)
Module-2

Give Kelvin Plank and Clausius statements of second law of thermodynamics. (04 Marks)
Show that entropy is a property of system. (06 Marks)

A heat engine working on a Carnot cycle absorbs heat from three thermal reservoirs at
1000 K, 800 K and 600K respectively. The engine does 10 kW of net work and rejects
400 kJ/min of heat to the sink at 300 K if the heat supplies by the reservoir at 1000 K is 60%
of heat supplied by the reservoir at 600 K. Find the quantities of heat supplies by each

reservoirs. (10 Marks)

l of 3
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OR
State and prove Clausius inequality. (08 Marks)
State and Carnot’s theorem, (02 Marks)
Heat is transferred by conduction from a reservoir at 500 K to a reservoir at 300°K at the

rate of 100 kJ/min. Evaluate §$ What will be fﬁ_ﬁ—) if reversible heat engine operates

between these two reservoirs? How much work would be have been done by the engine.

(10 Marks)

M_od.uie-él
Write Maxwell equations and explain the terms involved. _ (06 Marks)
Define : (i) Sub cooled liquid - (11) Tripple point (1) Critical point. (06 Marks)

Super heated steam from initial condition of 5 bar and 300°C is expanded isentropically to a
pressure of 0.5 bar. Calculate (i) Final condition of steam after expansion (i) Change in

enthalpy / kg of steam (1i) Change in internal energy / kg of steam. (08 Marks)
_ OR
With a neat sketch, explain working of a combined separating and throttling calorimeter.
: (10 Marks)

Steam at 10 bar and dry state is cooled under constant pressure until it becomes 0.85 dry.
Using steam tables find the work done, change in enthalpy, heat transfer and change in

entropy. : (10 Marks)
'Module-4
Define :
{1) Moie fraction.

(i)  Mass fraction.

(1)  Dalton’s law. -

(iv)  Amagat’s law of additives - ' (10 Marks)
A mixture of gases contain | kg of CO; and 1.5 kg of N. The pressures and temperature of
the mixture are 3.5 bar and 27°C. Calculate

(1) Mole fraction of each constituent.

(1) . Partial pressure.

(1) Partial value.

(iv) " Volume of mixture. :

(v)  Density of mixture _ (10 Marks)

OR

Derive an expression of air standard efficiency of diesel cycle with neat PV and TS
diagrams. % (10 Marks)
An engine with 200 mm cylinder and 300 mm stoke length works on diesel cycle. The initial
pressure and temperature of air are 0.1 MPa and 27°C. The cut off is 8% of stoke volume
and compression ratio is 15. Calculate

(1) Pressure and temperature of salient points.

(1) Air standard efficiency. (10 Marks)
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Module-5 _

Draw a neat PV and TS diagram of air standard dual cycle and derive an expression for air
standard efficiency interms of compression ratio, explosion ratio and cut off ratio under what
conditions the dual cycle becomes otto cycle and diesel cycle. (10 Marks)
An air standard diesel cycle has compression ratio 16. The temperature before compressor is
27°C and the temperature after expansion is 627 C. Compute

(1) Cut off ratio. :

(i)  The net work output per unit mass of air.

(1)  Thermal efficiency.

(iv)  Mean effective pressure in bar. (10 Marks)
OR %
Explain any two methods of improving the efficiency of an open cycle gas turbine plant.
(10 Marks)

In an open cycle gas turbine plant air enters the compressor at 1 bar and 27°C. The pressure
of after compression is 4 bar. The isentropic efficiency of the turbine and compressor are
85%. 80% and air fu_el ratio is 80%. The calorific value of fuel used is 42000 kJ/kg and mass
flow rate is 2.5 kg/s. Calculate the power output from the plant and the cycle efficiency.
Assume that Cp and v to be same for both air and products of combustion. (10 Marks)

# ok ok ok ok
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Fourth Semester B.E. Degree Examiﬁétion, June/July 2023
Additional Mathematics - 11
Time: 3 hrs,

02 3 4
A=[2 3 8 4
4 8 13 12} .

Test for consistqpéy:and solve the system ;..

xty+ z=6.
X—y+2z=5
3x+y+ z=8.

Find the eigen value and the corrééponding eigen vectors of the matrix

=% & =3
A=| 2 1 -6/
-1 -2 @

Reduce the matrix Akt echelon firm

2 -1 I T
1%h 3 1| .
A= .
T 0 1 1|,
By 0 E I _1 : y g

Find the values of and u such that the system

X+ y+ z=6 ¢
X +2y+3z= 10/
X+2y+iz=a
may have

1) unique solution
i1) infinite solution
1i1) no solution.
Solve : Ve T
2x+ y+4z=12
4x+1ly- z=33
8x— 3y+2z=120

TR @y ey ) L B S. J

i -:..:::"'-'-il:\:/lodule-1 %
Find the rank of the matrix by applying elementary row operations :

-,Max. Marks: 100

Note: Answer any FIVE full questions, éiwoéing ONE full question fmm each module.

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)
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Module-2 A
The area of a circle (A) corresponding to diameter (D) is given in the following table :

D[ 80 [ 85190 | 95 | 100
A | 5026 [ 56747 6362 | 7088 | 7854

Find the area when D = 105 using an aﬁp'mpﬁate interpolation_formilla. (06 Marks)
Find the real root of the equation ¢os X = 3x — | correct. tosthree decimal places using

Regula — Falsi method. (07 Marks)
| ;
Evaluate J. ]x dxz using Weddle’s rule. Take seven ordinates, (07 Marks)
g 1+x NS x
& | OR .
Find ugs from the data Up = 225, u; = 238, w = 320, us = 340 by using an appropriate
interpolation formula. < (06 Marks)
Use Newton -~ Raphson method to find areal root of the equation x> + 5x — 11 = () correct to
the three decimal places. : _ (07 Marks)
Using Simpson’s 1/3™ rule, evaluate J. 1 dxj by dividing the interval [0, 1] into six equal
§1+x" T g B
parts. Hence deduce the value of log,’. o o (07 Marks)
Module-3
Solve (D~ 6D* +11D - 6) y = 0. . (06 Marks)
Solve (D - 4)y = cos h (2x— 1) + iy, (07 Marks)
Solve E—}Zi+3£)i +2y=4coshx . (07 Marks)
dx~  dx : -
Solve —-+y =0, = (06 Marks)
dx” B .
Solve y" + 9y = cos2x - cosx (07 Marks)
Solve y" — (a# b)y’ + aby = ** + &b (07 Marks)
- Module-4
Form a piirtial differential equation by eliminating the arbitrary constants in
ax’ +by’+ 22 =1, (06 Marks)
Form the partial differential equation by eliminating the arbitrary function from
Ix +my +nz= ¢+ y? + ). (07 Marks)
d%z 5 A oz ; 35
Solve 2 AZ,given that when x=0,z=0and %% = asiny. (07 Marks)
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OR L%
Form a partial differential equation by eliminating the arbitrary constructs from

z=xy+y\/x2 -a’+b. 1 (06 Marks)

Solve 2; =X +y by direct integration.. B (07 Marks)
0’z Oz U
Solve —- =z, given that z=0, = =sin x , when y=0. % J (07 Marks)
oy* ‘oY
Module-5
Define :

i) Sample space

i1) Mutually exclusive events

iii) Mutually independent events. - (06 Marks)
A box contains 4 black, 5 white and 6 red balls. If 2 balls are drown at random, what is the
probabilitythat :

i) both are red ;

i) one black and one white. Y W, " (07 Marks)
State and prove Baye’s theorem:. i (07 Marks)

s OR /.. ¢ :
[fA and B are events With P(AUB) =74 R(AnB) = |/} and P(AnB) = u.
Find : ' o

i) P(A)
i) P(B) _
i) P(AAB). \d (06 Marks)

A problem is given to four students A, B, C,D whose chances of solving it are
%,%,%,% reSpectiveI?.- Find the probabilit_y that the problem is solved. (07 Marks)

-~ Three machines A, B and C produce 50%,.30% and 20% of the items in a factory. The

“percentage of defectivé outputs of these machines are 3,4, and 5 respectively. If an item is

selected at random, ﬁfﬁat is the probability that it is defective? If a selected item is defective,
what is the probability that it is frommachine A? (07 Marks)

® ok ok ok ok
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Fourth Semester B.E. Degree Examination,
Applied Thermodynamics

Time: 3 hrs. Max. Marks: 100

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

1 a
b.
C.
2 a
b.
C.
3 a
b.
4 a
b.

2. Use of thermodynamic data hand book is permitted.

Module-1
Define the following terms :

(1) Compression ratio.

(i)  Cut off ratio.

(i)  Thermal efficiency.

(iv)  Relative efficiency. (04 Marks)
Derive an expression for air standard efficiency of a diesel cycle. (08 Marks)
Calculate the loss in the ideal efficiency of a diesel engine with compression ratio 14 if the
cut off ratio is delayed from 5% to 8%. (08 Marks)

OR
What do you mean by detonation? Name the factors affecting detonation. (04 Marks)
With a P-0 diagram describe the stages of combustion in CI engine. (08 Marks)

During a 60 minutes trial on a single cylinder oil engine having cylinder dia 300 mm, stroke
450 mm and working on two stroke cycle. The following observations were made :

Total fuel used = 9.6 Itr, Heating value of fuel = 45000 kl’kg,

Total number of revolution = 12624, Gross mep = 7.24 bar,

Pumping mep = 0.34 bar, Net brake load = 3150 N

Brake drum dia =1.78 m, Rope dia = 40 mm

Cooling water circulated = 545 ltr

Cooling water temperature rise = 25 €

Specific.gravity of o1l = 0.8

Determine : IP, BP, mechanical efficiency and Draw the Heat balance sheet. (08 Marks)

Module-2
Explain Brayton cycle with line diagram, P-V diagram and derive an expression for pressure

“ratio for maximum work. (10 Marks)

A gas turbine unit has a pressure ratio of 6 : 1 and maximum cycle temperature of 610 C.
The Isentropic efficiencies of compressor and Turbine are 0.8 and 0.82 respectively.
Calculate the power output in kW of an electric generator geared to the turbine when the air
enters the compressor at 15°C at the rate of 16 kg/sec.
Take Cp = 1.005 kJ/kg, y = 1.4 for air.

Cp=1.11 kl/kg, y= 1333 for gas. (10 Marks)

OR
Explain the methods for the improvement of thermal efficiency of a open cycle gas turbine.
) 5% (10 Marks)
Explain the following jet propulsion system :
(1) Ramjet Engine (11) Rocket Engine. (10 Marks)
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Module-3
Why Carnot cycle is practically not possible? _ (04 Marks)
State the advantages of regenerative cycle over Rankine cycle. (04 Marks)
Explain with sketch, the parameters affecting the Rankine cycle. (12 Marks)
OR
Explain with sketch, T-S and S-H diagram, the regenerative Rankine cycle. (10 Marks)

A simple Rankine Cycle works between pressure 30 bar and 0.04 bar, the initial condition of
steam being dry saturated. Calculate the cycle efficiency, work ratio and specific steam

consumption. (10 Marks)
Module-4
For a reversed Brayton cycle show that COP = %—1 . ; (10 Marks)
With neat diagram, explain steam jet refrigeratio:]. : (10 Marks)
OR

Define the following terms :

(1) Dry bulb temperature

(11) Dew point temperature

(i) Specific humidity

(iv)  Relative humidity

(v) Degree of saturation . ; (10 Marks)
The atmospheric conditions are 20°C and specific humidity of 0.0095 kl/kg of dry air.
Calculate : ;

(1) Partial pressure of water vapour

(1) Relative humidity (10 Marks)

Module-5
Derive an expression for isothermal efficiency of a single stage air compressor. (10 Marks)
An air compressor takes in air at 1 bar and 30°C compresses it according to the law
PV'2 =C. Air is delivered to a receiver at a constant pressure of 10 bar, determine
temperature at the end of compression, WD and Heat transferred during compression/kg air.

Neglect clearance. Take R = 0.287 kJ/kgK. (10 Marks)
OR

Define steam Nozzle and Name the types of nozzle. (04 Marks)

With a neat sketch, describe the working of a steam injector. (06 Marks)

Steam approaches a nozzle with a velocity of 250 m/s, 3.5 bar and dryness fraction 0.95. If
the back pressure is 2 bar, assuming flow to be isentropic, find the final condition of steam
and drop in Enthalpy. Also find the exit velocity and the area at exit of steam nozzle if the
flow rate is 2700 kg/h. (10 Marks)
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UsN | | | | ‘ - TBME43
|
Fourth Semester B.E. Degree Examination, June/July 2023
Fluid Mechanics
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.
- Module-1
1 a. Define the following properties of fluids and write their SI units:
(1) Specific weight (i1) Kinematic viscosity (ii1) Specific volume (06 Marks)
b. Define surface tension of a fluid. Derive an expression for surface tension of a :
(1) liquid droplet - (1) Liquid jet (06 Marks)
¢. The dynamic viscosity of an oil used for lubrication between a shaft and sleeve is 6 poise.
The shaft is of diameter 0.4 m. It rotates at 190 rpm. Calculate the power lost in the bearing
for a sleeve length.of 90 mm. The thickness of the o1l film is 1.5 mm. (08 Marks)
OR
2 a. State and prove Pascal’s law. (06 Marks)
b. Derive an expression for total pressure and depth of centre of pressure for a vertical surface
submerged in water. (06 Marks)
¢. Determine the total pressure and centre of pressure on an isosceles triangular plate of base
4 m and altitude 4m when it is immersed vertically in an oil of specific gravity 0.9. The base
of the plate coincides with the free surface of oil. (08 Marks)
Module-2
3 a. Define:
(1) Buoyancy . - (i1) Centre of Buoyancy
(iii) Meta centre: (iv) Meta centric height (08 Marks)
b. Explain the method to find the metacentric height experimentally. (06 Marks)
c. A block of wood of specific gravity 0.7 floats in water. Determine the metacentric height of
the block ifiits size is 2m x Imx (} 8m. (06 Marks)
OR
4 a. Differentiate between: .
(i) Steady and unsteady flow
(i1) Laminar and turbulent flow
(iii) Compressible-and incompressible flow (06 Marks)
b. Derive the continuity equation in three dimensional Cartesian coordinates for a steady,
incompressible fluid flow. (08 Marks)
c. The diameter of a pipe at sections 1 and 2 are 10 cm and 15 cm respectively. Find the
discharge through the pipe if the velocity of water at section | is 5 m/s. Determine also the
velocity at section 2. (06 Marks)
_ Module-3
5 a. Derive Euler’s equation of motion along a stream line. Deduce Bemoulli’s equation from
Euler’s equation, State the assumptions made. (10 Marks)
b. A pipe line carrying oil of specific gravity 0.87 changes in diameter from 200 mm at a

position A to 500 mm ata p{)bllion B which is 4 m at higher level. If the pressure at A and B

are 10 N/cm” and 6 N/em® respectively and the discharge is 200 litres/s. determine the loss
of head and the direction of fluid flow. (10 Marks)
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OR
Derive Hagen-Posseuille’s equation for laminar flow through a circular pipe. (12 Marks)
Water at 15°C flows between two parallel plates at a distance of 1.6 mm apart. Determine:
(1) Maximum velocity  (ii) Pressure loss per unit length (iii) Shear stress at the plate if the
average velocity is 0.2 m/s. Viscosity of water at 15°C is 0.01 Poise. Take unit width of the

plate. ; (08 Marks)
Module-4

Define the following with respect to boundary layer:

(1) Boundary layer thickness - (11) Displacement thickness

(111) Momentum thickness ' (1v) Energy thickness. (08 Marks)

Define Drag and Lift. (04 Marks)

A flat plate 2m x 2m movers with a velocity of 50 km/hr in air of density 1.15 kg/m’. If the
coefficient of list and drag are 0.75 and 0.15 respectively, calculate:

(1) Drag force (11) Lift force
(111) Resultant force (iv) Power exerted on the plate (08 Marks)
OR

Explain the following similarities:

(1)  Geometric similarity

(i1) Kinematic similarity

(111) Dynamic similarity (10 Marks)
The frictional torque T of a disc of diameter D rotating at a speed N in a fluid of viscosity

and density p in a turbulent flow is given by T spNsz‘q{ 1\?{)2 }';__.‘__P.'mve this by using
b :

Buckingham’s r - theorem method. : (10 Marks)
Module-5

Define Mach number. Explain the significance of Mach number in compressible fluid flow.

(06 Marks)
Derive an expression for the velocity of a sound wave in a compressible fluid in terms of
change of pressure and change of density. (08 Marks)
A projectile travel in air of pressure 10.1043 N/em” at 10°C at a speed of 1500 kmv/hr. Find
the Mach number and Mach angle. Take y = 1.4 and R = 287 J/kgK. (06 Marks)

OR

Define stagnation temperature and stagnation pressure. Derive the relation between them in
terms of Mach number. (08 Marks)
What is CED? Mention the applications of CFD. (06 Marks)
List any six himitations of CFD. e (06 Marks)
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Fourth Semester B.E. Degree Examination, June/July 2023
Kinematics of Machines

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

i Module-1

2 1 a. Define the following :

g i) Link i) Kinematic pair - i) Mechanism  iv) Degree of freedom  v) Inversion

g '_ (10 Marks)

2 b. Explain with a neat sketch, the crank and slotted lever mechanism. (10 Marks)

2 OR

2 2 a. What 1s complctely constramed motion and partially constrained motion? Explain with

S example. (05 Marks)

s State Grashoff’s law and list inversions of Grthoﬁ” s chain. (05 Marks)

! ¢. With aneat sketch explain, Ackermann steering gear mechanism. (10 Marks)
Module-2

3 a. In a slider crank mechanism, the crank OB is 30mm long and the connecting rod BC is
120mm long. The crank rotates at a uniform speed of 300 rpm clockwise about center ‘O”.

For a crank position BOC- equal to 60° draw the configuration and find
(i) Velocity of piston C and angular velocity of connecting rod BC.

(ii) Acceleration of piston C and angular acceleration of connecting rod BC. (16 Marks)

b. Define instantaneous center and state the types of instantaneous centers. (04 Marks)
_OR

4 a. State and prove Kennedy’s theorem. (08 Marks)

| to evaluator and /or equations written cg, 42+8

b. A four bar mechanism ABCD has AB = 20cm, BC = 30cm, CD = 32 ¢cm and AD = 60cm.

3 Crank AB rotates at a uniform speed of 300 r.p.m in anticlockwise direction. When the
& crank AB has turned 60°, Jocate all the instantaneous centers and find the angular velocity
£ of link BC, where AD is fixed. (12 Marks)
b= Moduie—3

S 5 a. What 1s meant by Loop -Closure equation? Deduce the loop closure equation for the closed
"?'n loop of a four bar mechanism. (10 Marks)
E b. The crank of an engine is 50 cm long and the connecting rod length to crank radius is 4.
g Determine the velocity of the piston, when the crank has turned through 40° from top dead
% center position. The crank is rotating at 100 rad/sec in clockwise direction. By complex
< algebra analysis method, find out the velocity of the piston. (10 Marks)

OR

6 a. Explain the following with a diagram wherever required:
i) Function generation
i1) Precision points
111) Structural error
1v) Mechanical error (08 Marks)

1 of?
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A schematic of a four bar mechanism with input link ‘a’ and output link ‘¢’ is shown in
Fig.Q6(b). The angles 0 and ¢ for three successive positions are given in the table below:

Angles 1 2 3
0 55 25 -25
0 110 | 40 | -50
Fig.Q6(b)
If the length of the grounded link ‘d” is 40mm, using Frendenstein’s equation, find out
length of other links to satisfy the given positional conditions. (12 Marks)

Module-4
A cam with 30mm as minimum radius is rotating clockwise at a uniform speed of 1200 rpm
and has to give the motion to.the knife edge follower as follows:
1) Follower to move outward through 30mm during 120° of CAM rotation with SHM.
11) Dwell for the next 60°.
11) Follower to retum to its starting position during the next 90° with SHM.
1v) Dwell for the remaining period.
Draw the CAM profile when the follower axis passes through CAM axis. Also find the
maximum velocity and acceleration during the outward and return stroke. (20 Marks)

“OR
A cam rotating clockwise at uniform speed of 300 rpm operates a reciprocating follower
through a roller 1.5 cm diameter. The follower motion is defined as below:
1) Outward during 150° with UARM
11) Dwell for next 30°
iii) Return during next 120° with SHM.
iv) Dwell for the remaining period.
Stroke of the follower is 3cm. Minimum radius of cam is 3cm. Draw the cam profile when

the follower axis passes through camaxis. (20 Marks)
Module-5
State and prove the law of gearing for constant veloeity ratio. (10 Marks)

Two involute gears with number of teeth 28 and 45 are in mesh. If they have standard
addendum of 3 mm and pressure angle is 20°, find the following ;

1) Path of approach it) Path of recess “111) Contact ratio

Assume module is 3mm. (10 Marks)

OR
The arm C of an epicyclic gear train rotates at 100 rpm in anticlockwise direction. The arm
carries two wheels A and B having 36 and 45 teeth respectively. The wheel A is fixed and
the arm rotates about the center of wheel A. Find the speed of wheel B. What will be the
speed of B, if wheel A instead of being fixed makes 200 rpm clockwise? (20 Marks)

ok ok ok ook
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USN | | 18ME45B/18MEB405
Fourth Semester B.E. Degree Examination, June/July 2023
Metal Casting and Welding
Time: 3 hrs. " - Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.
_ ‘Module-1
1 a. Define manufacturing process. Explain steps involved in casting process. (08 Marks)
b. What is patiem? Explain various pattern allowances with their importance in manufacturing.
(08 Marks)
c. Listvarious 1ngrecizcnts of mouldmg sand. Brief about their effect on mould preparation.
(04 Marks)
- OR
2 a. Explain squeeze moulding process with a neat sketch. (08 Marks)
b. List important.sand moulding processes. Explain investment moulding process. (08 Marks)
¢. Define core. List different types of cores and gates. (04 Marks)
Module-2 »
3 a. Classify furnaces. Explain workmg of coreless mdueﬂon fumace with a neat sketch.
(10 Marks)
b. With a neat sketch explain construction and workmg principle of mpola furnace. (10 Marks)
OR
4 a. Whatis adie? Explain gravity die casting ‘process with a sketch. (08 Marks)
b. Explain continueus casting process Wlth’ a sketch and name the products manufactured by
this process. - (08 Marks)
. D;f}erennate between sand moulds. and meta[ moulds. (04 Marks)
- Module-3
5 a. Define Sohdlﬁcatwn List and explain solidification variables. (08 Marks)
b. What is directional sohdlf cation? Expiam the methods of achieving directional
= "_'_soi1d1ﬁcat10n (08 Marks)
c. What is degasification? Lm the various methods of degassing. (04 Marks)
_ : « @ OR
6 a. Listvarious easting defects with their causes, remedies and features. (08 Marks)
b. Explain the manufacturing of Aluminium alloy casting, using Stir Casting setup. (06 Marks)
c. Write a note on : (i) Grain Reﬁnmg (11) Pouring Temperature (06 Marks)
Module-4
7 a. Define Welding. Mention its classification and applications. (06 Marks)
b. Explain the working principle of Flux Shielded metal arc welding process. (07 Marks)
¢. Explain TIG weIdJng process. (07 Marks)

1 of2
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OR
Explain Spot welding process.
Explain Thermit welding process.
Explain Electron Beam Welding process without sketch.

Mo ggj"e—s
What is HAZ? Explain parameters affécting HAZ.
Write a note on residual stresses developed in we Iding.

List various welding defects wnth their causes and remedies. .

OR
Compare soldering and brazing.
Explain Oxy-Acetylene welding process.
Explain magnetic pamcie inspection method.

%k % ko
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(07 Marks)
(07 Marks)
(06 Marks)

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

(04 Marks)
(06 Marks)
(10 Marks)
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Fourth Semester B.E. Degree Examination, June/J uly 2023
Complex Analysis, Probability and Statistical Methods

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

Module-1
a. Find analytic function u + iv, where u is given to be u = e[(x —v) cosy — 2xy siny].
' (06 Marks)
b.  Derive Cauchy Reimann equations in polar form. (07 Marks)

c. Show that u=e™ [xcos2y — ysin2y] is harmonic. Find the analytic function f(z) = u + iv.
¥

(07 Marks)

: OR
a. Derive Cauchy Reimann equation in Cartesian form. (06 Marks)
b.  Determine analytic function f{z) = u + iy if u—v=¢" [cosy — siny]. (07 Marks)
¢. Show that w = z" is analytic and hence find its derivative. (07 Marks)
Module-2
. . ; 1
a. Discuss the transformation w=z+—_z#0. (06 Marks)

Z
b.  Find the Bilinear transformation which maps the points z= 1, i, -1 ontow = 0, 1, o0,

(07 Marks)

2+i

¢. Evaluate I(Ef dz along i) line y = x/2 i) real axis to 2 and then vertically to 2 + iy.
0

(07 Marks)
_ OR
a. Discuss the transformation w = 72, (06 Marks)
b. State and prove Cauchy’s integral formula f(a) = —l— i(z) dz. (07 Marks)
- 2mi s(z~a
¢. Evaluate using Cauchy’s integral formula.
) e
—————dgmg ) =3. (07 Marks)
!(z-l)(2~2) '
- Module-3
a. Define: 1) Random variable i) Discrete probability distribution with an example.
(06 Marks)

b.  The probability that man aged 60 will live upto 70 is 0.65. What is the probability that out of
10 men, now aged 60 i) Exactly 9 1) atmost 9 iii) Atleast 7 will live up to age of 70

years. (07 Marks)
¢. In a normal distr_ibution, 3% of items are under 45 and 8% are over 64. Find the mean and
standard deviation, given that A(0.5)=0.19 and A(1.4)=0.42. (07 Marks)
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OR
The probability distribution of a finite random variable X is given by
[ X: [2T-1]0 | 1 | 249
| P(x): [0.1] K|[02[2K |03 K |
Find ‘K’, mean and variance of X. (06 Marks)
If probability of bad reaction from certain injection is.0.001. Determine the chance that out
of 2000 individuals more than two will get bad reaction, and less than two will get bad

reaction. . (07 Marks)
The frequency of accidents per shift in a factory is shown in the fo llowing table:
Accidentspershift | 0 [ 1 [2 [3]4
Frequency 1921100 |24 [3[.1
Calculate mean numbers of accidents per shift. Find the corresponding Poisson distribution.
(07 Marks)
Module-4

Fit a second degree parabola y=a+bx +cx’ for the following data:
x|0[1]2]3]4 5
1[3]7]342%31

(06 Marks)
Find the coefficient of correlation, lines of regression of x on yand y on x. Given,
x|1/2/34]4 15 [6 [7
y|9[8[10]12 111314
(07 Marks)
; . : ox [1-1
If 6 is an acute angle between line of regression, then show that tan@ = —% ]
o, +GC r
X ¥
Indicate the significance of the cases r = Oandr=4#1, (07 Marks)
OR

Fit the curve of the form ax” and hence estimate y when x = §.
[x[ 571045 20 25 30 | 35
|y [2.76]3.17 [ 3.44 | 3.64 3.81 |:3.95(4.07

L (06 Marks)
Find the rank correlation coefficient for the following data-

X193144 15310871 [8k]6 [10]32]3]
y|45462 112289284733 [51]32

(07 Marks)
With the usual notations compute x, y and r from the following lines of regression:
y=0516x+33.73 and x=0.512y +32.52". (07 Marks)

Module-5
The joint probability distribution for following data

Determine the marginal distributions of X and Y also calculate E(x), E(y), COV (xy).
(06 Marks)
Define: 1) Null hypothesis 1)) Confidence limits 1) Type 1, Type I1 errors, (07 Marks)

46
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The following table gives the distribution of digits in the numbers chosen at random from a
telephone directory:

Digits 0 1 2 3 4 5 6 7 8 9
Frequency | 1026 | 1107 | 997 | 966 | 1075 [ 933 | 1107 | 972 | 964 | 853
Test whether the digits may be taken to occur equally frequently in the directory.
(given ygo =16.92 atn=19). (07 Marks)

OR
A fair coin is tossed thrice. The random variable X and Y are defined as follows. X =0 or 1
according as head or tail occurs on first loss, Y = number of heads.
1) Determine distribution of X and Y.
i) Joint probability distribution of X and Y.
i) - Expectation of X, Y and XY, (06 Marks)
It is claimed that a random sample of 49 tyres has a mean life of 15200km. Is the sample
drawn from population whose mean is 15,150km and standard deviation is 200km? Test the
significance level at 0.05 level. (07 Marks)
Ten individuals are choosen at random from the population and their height in inches are

found to be 63, 63,66, 67, 68, 69, 70, 70, 71, 71. Test the hypothesis that the mean height of

universe i_s 66’ (value of tygs = 2.262 for 9.DF). (07 Marks)
* %k % k %
(1 €= risUCAmIoNS)|
14, AMAHA
I T AKATTEE |
LEoLLEGe OF SAGINEERING |
| LisRARY, BUAPUR. )
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USN\ ‘ Question Paper Version : A

Third/Fourth Semester B.E Degree Examination, June/July 2023

Constitution of Indian, Professional Ethics and Cyber Law

(COMMON TO ALL BRANCHES)

Time: 2 hrs.] ' [Max. Marks: 100

INSTRUCTIONS TO THE CANDIDATES

Answer all the hundred qtiéé_tions, each question carries ONE mark.

Use only Black ball ...g.fi_:;int pen for writing / darkening the circles.

For each question, aftér selecting your ansﬁéf, darken the appropriate circle
corresponding to fhe same question number on the OMR sheet.

Darkening two éircles for the same question makes the answer invalid.
Damagi'ngldverwriting, using, whiteners on the OMR sheets are strictly

prohibited.

The constitution of India was enacted by a constitution assembly set up,
a) Union Cabinet mission plan 1946.

b) Under Indian Independence Act 1947

¢) Under resolution of provincial government.

d) By Indian National Congress.

On December 11, 1946 the Constituent Assembly elected as its
permanent chairman. Ly

a) Jawaharlal Nehru : b) Dr. Rajendra prasad

¢) Dr. B.R. Ambedkar = : d) K. M. Munshi

The drafting committee of the constitution ineluding the chairman comprised of,

a) 7 members - b) 9 members

c) 11 members d) 5 members

The constitution of India is, :
a) Rigid b) Flexible
¢) Partly rigid partly flexible d) Very very rigid

The preamble of constifution declares India to be,

a) Sovereign democratic republic

b) Socialist democratic republic

¢) Sovereign, Socialist, Secular democratic and Republic
d) None of these

48
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11.

12,

13.

14.

15;

16.

17.

18CPC3

In which case did the supreme court give a ruling preamble was part of the constitution.
a) Berubaricase b) Golaknath case
¢) Keshavananda Bharathi case d) None of these

What is the chief source of political powers in the country?
a) The constitution b) The people
¢) The legislature d) The parliament

The original constitution classified. The
now there are.

a) 4 categories : b) 5 categories
¢) 6 categories _ d) 7 categories

“Fundamental Rights” into seven categories but

Which one of the following_ﬁndémentai Right was described by Dr.B.R. Ambedkar as
“the heart and soul of constitution”. ’

a) Right to Equality -~ b) Right to constitutional Remedies

¢) Right to Freedom d)Right to Religion

The main objective of cultural and educational right granted to the citizens 1s,
a) To preserve rich cutlture and heritage of India.

b) To evolve single integrated Indian culture -

¢) To help minorities to conserve their culture.

d) All the above

For'enforcement of fundamental Right the court can issue,
a) A Decree ' b) An ordinance
c) A writ d) A notification

Which of the following literally means you may have the body,
a) A Mandomus " b) Habeaus corpus

¢) Prohibition d) Quo-warranto

“Equal work for equal pay” is a

a) Fundamental Right ; b) Directive principle

¢) Fundamental duty e d) Statutory provision is labour law

73" and 74™ amendment is pertaining to |

a) Stalehood of Goa b) Extention of reservation to SC and ST
¢) Local self government - ’ d) Land reforms

The enforcement of Directive principles depends upon,
a) The resources available with the Government

b) The president

¢) The Court

d) Chief justice of India

Common Civil code means,

a) Common civil procedure code b) Common civil law applicable to all
¢) Civil law applicable to common man d) None of the above

The concept of DPSP is borrowed from the constitution of,
a) Ireland b) Russia
¢) Great Britain d) USA

2 of9
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The constitution of India adopted fundamental duty from,
a) America b) Russia ¢) Ireland d) Britain

Fundamental duties did not form to be original partof Indian constitution they were added
under amendment.

a) 42" Amendment Act b) 44" Amendment Act
¢) 86" Amendment Act “.d) None of these

At present how many “Fundamental duties” are their in the constitution of India.
a) 6 duties b) 8 duties ¢) 10 duties d) 11 duties

Article 370 which gave special ‘status to Jammu and Kashmir existed in the Indian
constitution because of the agreement between, Ay

a) Jawaharlal and Farukh Abdullah b) Jawahatlal.and Maharaja Hari sing

¢) Vallabh bhai Patel and Maharaj Harising ~ d) Mohammed Ali Jinnah and J.L Nehru

Which is the Indian q_o_nﬁittition day?

a) Jan-26 - 'b) August-15 ¢)November-26  d) April-20

Legislate means,

a) Make law - .- b) Make constitutional amendment

¢) Form government © d) Put administrative machinery into action
The Pa-rl=i_§méntary form of government in India is based on,

a) Great Britain b) Japa_n_ N 4 ¢) Russia d) France

What is the system used to elect the president of Indla?

a) Preferential system b) Secret Ballot _

¢) Direct election e, 7 d) Proportional representation

Who discharge the duty of the president-in the event of president and vice president being
not available?

a) The prime minister e b) The chief justice of India

¢) The speaker of lok sabha - 5 d) Vice president

Who represents the nation but does not rule the nation?

a) President b) Attorney general  ¢) Chief Justice of India  d) Vice President

Which 6ne of the followii{g house is presided by a non member?

a) Rajya Sabha  b) Lok Sabha ¢) Vidhana Sabha d) Vidhana parishad
" Respite means, -

a) Painless cl_eati; ' ) b) Death due to drowning

¢) Due to stragulation - ™ d) awarding lesser punishment

The total number of union counci of minister including the prime minister shall not
exceed. '

a) 10% of loksabha strength b) 15% of loksabha strength

¢) 18% of loksabha strength d) no such restriction |

B.L.D.E. ASSOCAITION s
VACHANA PITAMAHA
3 0f9 DR. P.G. HALAKATT) 50
COLLEGE OF ENGINEERING
LIBRARY BlLIADIID



31.

32,

33,

34,

35.

36.

37.

38.

39.

40.

41.
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Uni-Cameral means,
a) Presence of no house in the state b) Presence of one house in the state
¢) Presence of two house in the state d) Present of half house in the state

The age qualification for becoming the member of Rajya Sabha and Lok Sabha is,

a) 25 yrs and 30 yrs b) 30°yrs and 25 yrs

¢) 35 yrs and 30 yrs d) 30 yrs and 40 yrs

The state legislative Assembly is prorogued by,

a) Governor . b) Chief minister

¢) Speaker of assembly . d) Chief justice of High court

Which of the following statement is not correct?

a) Money bill cannot be introduced in legislative council

b) The money bill is presented by chief minister of the state

¢) The legislative council has no right to change the money bill
d) All of the above 5 Ny

Power of the supremie court to decide the dispute between the centre and the state fall
under its, -

a) Constitutional jurisdiction ~ b) Appellate jurisdiction
¢) Advisory jurisdiction ' d) Original jurisdiction
The High court judge unless resign earlier retire at the age of,

a) 58 years . b) 60 years

¢) 62 years ! d) 65years

A bill presented in the patliament becomes law..
a) If passed by both the houses b) The prime minister has signed it
¢) The supreme court has decided or declared it d) When the president gives his assent

The judges of Supreme Court after retirement are not permitted to carry on practice
before. ; iy, ;

a) Supreme Court of India h b) High Court

c¢) District and Session Court ' d) Any of these

One third of Rajya Sabha_meﬁ;ber retires,

a) Every year b) Every two year

¢) Every three years _ d) Every four vears.
. Which among following is not a standing committee?
a) Public Committee b) Ethics Committee
¢) Railway convention Committee d) Business advisory Committee
Election to the local self government is conducted by,
a) State Election Commission b) Regional EC

¢) Election commission.. d) Governor ‘

The citizens of India have got a right to cast his vote after attaining the age of !
years. |

a) 16 years b) 18 years ¢) 21 years d) 24 years |

4 0f9
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Election to Loksabha and Legislative Assembly in India are eonducted on the basis of,
a) Single transferable vote b) Proportional representation

¢) Limited Suffarage d) Audult franchise

The Election Commissioner hold office till, _

a) For 5 years b) For 6 years

¢) During the pleasure of president «d) 6 years or 65 years whichever is early

This is not a ground to declare National Emergency.
a) Internal disturbance e b) War
¢) External agression : d) Armed rebellion

How many times has a National E'msergency has been declared so far?

a) Once b) Twice ¢) Thrice: d) Never

Break down of constitutional machinery in a state is popularly known as,

a) State Emergency : b) National Emergency

¢) Financial Emergency d) All of these

When N’ationa_lﬁE‘ﬁ‘iergency declared, the following Fundamental Right is suspended.
a) Right to Equality (Art 14) . b) Title (Art 18)

¢) Right to Freedom (Art 19) 9 d) Right to life (Art 21)

Which type of emergency has not yet declared till now?

a) National Emergency b) State Emergency

¢) Financial Emergency d) Noné_&”’of these

Who is considered to be a Vulnerable group?
a) Women and Children b) SCs
¢) STs - d) All of these

How many members will be nominated "by President / Governor from Anglo Indian
community? . .. Ry,

gl 21 by 1/2

¢) 342 - d 2/3

Seats for SCs and STs are_pot:-reserved n,

a) Lok Sabha b) Legislative Assembly

¢) Rajya Sabha % "4, .d) All of these

Which of the Cq_ﬁét_itutional amendment reduced the voting right from 21 years to 18
years? LN

a) 54" Amendment | b) 36" Amendment

¢) 62" Amendment d) 61" Amendment

Which of the following amendment Act makes the Right to education as the fundamental
right to all the children under the age of 6 to 14 years by inserting Art 21A to the
constitution. e

a) 86" Amendment Act 2002
¢) 88" Amendment Act 2003

b) 87™ Amendment Act 2003
d) 89™ Amendment Act 2003
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Which of'the following amendment was passed during the emergency?
a) 42" Amendment Act b) 44™ Amendment Act
¢) 47" Amendment Act d) 50" Amendment Act

In how many ways the constitutional amendments in India can take place?

a)2 b) 3 c_): 4 d)5

The 7" Amendment of Indian constitution was done to implement recommendations of
state on the basis of,

a) linguistic b) Religion ‘¢) Population d) All of these

Which constitutional Amendment is done to pass the GST bill?
a) 101 b) 120" gr* d) 115"

The Ninety fourth Amendment of the constitution of India made provision for the
appointment of minister in charge of tribal welfare in the state of,

a) Bihar b) Chattisgarh and Jarkhand

¢) Madya Pradesh : d) All the above

The 10" Amendment of the constitution of India Act 1961 incorporated as
seventh union territory of India.

a) Dadar & Nagar Haveli . b) Daman & Diu

¢) Andaman & Nicobar d) None of these
Engineering ethics is, :

a) Scientifically developed ethics b) Preventive ethics

¢) Developing ethics d) Natural ethics

A Fault tree is used to,

a) Improve safety - b) Take free consent

¢) Claim compensation _ d) Assess the risk involved

One of the characteristic of profession is :
a) It demands hard work ; b) It is based on honesty

c) Itis having taught competation " d) usually its is having monopoly
One of impediment to responsibility is,

a) Rampant corruption at higher level b) Self defection

¢) Interference by higher officers d) Interference by politicians

Good work means, ;

a) Superior work done with great careand skill
b) Work above and beyond the call of duty.

¢) Responsible work -

d) Work involving high risk

“Egocentric tendencies” means

a) Interpreting situation from limited view b) Superior complex
¢) Arrogant and irresponsible behaviour d) habit of condemning the view of other

60f9
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67. Tight couple means, My ¥
a) Erecting two pillars side by side b) binding two beam tightly
¢) Process tightly coupled d) strong adhesive material

68. Lying is, |
a) intentionally conveying false or misleading information
b) deception
c) False hood
d) None of these

69. Trimming 1s, : -
a) Smoothing of irregularities to make the data appear accurate and precise
b) Retaining the entire data -
¢) Consolidating the data
d) None of these

70.  As applies to responsibility avoiding blame or being safe is the prime concern in,
a) Minimalistic approach b). Considerable view
¢) Good work view d) Resonable care view

71. It is not a kind of trade mark.

a) symbols' o M b) designs ITION's
¢) good will d) sounds }{ B- L;':LF: ;xss 3$:MAH5
I ' DR. B.t = ALAKATTI
72.  Conflicts of interest may be, - . coL tGE oJF ENGINEERING
a) potential . b) false - LIBRARY, BLJAPUR.
¢) created d) imaginary
73.  The owner of patent rlghl retains his patent right for years. .
a) 20 b) 50 %, ©€)75 d) 100
74. protects the expression of the Ideas but not the ideas themselves is,
a) Plagiarism ..~ b) Patent ¢) Copy right d) Trade mark
75. Risk estimatian.c.:an be done by,
a) Cooking b) Trimming c) Event tree d) None of these
76. A com’pbund measure of the probability and magnitude of adverse effect is known as,
a) benefit ~byrisk " c)accident d) compensation
77.. -The formula for MTR sambar masala is example of,
a) Patent " b) Copy right c¢) Trade mark d) Trade secret
78.  Purpose of profemonai code is to,
a) Guide themselves %, b) Educate the members
¢) Dlscxpime the members d) All of these

79.  What does NSPE stands. for,
a)National science professional engineers b) National society of professional engineers
c¢)National science personal ethics d) National society of professional educator

80. The obligation ar.,id'p"rerogatives associated with a specific role is referred to as,
a) duty b) responsibility ¢) role morality d) none of these 54
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The first publicity available internet service in India was launched by on 1
August 1995,

a) Bharath Sanchar Nigam limited b) Videsh Sanchar Nigam limited
¢) Indian Institute of technology d) None of these

Which is the Act which provides legal frame work: fof e-Governance in India?

a) Indian Penal Code +b) IT (amendment) Act 2008

¢) IT Act 2000 ~+_d) None of these

Which of the following is an example of Intellectual property?
a) Trade mark b) Copy right ¢) Patent d) All of the these

Which is the appeal court on the orders issued by cyber appealate tribunal?
a) Munciff court b) District court ¢) High court d) Supreme court

What are the types of cyber terror capability?

a) Simple unstructured _ _

b) Simple unstructured and Advanced structured

¢) Complex co-ordinated

d) Simple unstructured, Advanced structured, Complex co-ordinated

The mechanism for establishing net neisitﬁlity in India are at present mainly enforced by
the, '

a) Telecom Regu latory Authority__gf India (TRAI)

b) Bharatiya Sanchar Nigam Ltd. (BSNL)

¢) Videshi Sanchar Nigam Ltd. (VSNL)

d) All the above

An attempt to harm damage or cause threat to a system or network is broadly termed as,
a) Cyber crime b) System hijacking ¢) Cyber attack d) Digital crime

Criminal minded individuals who work for terrorist organization and stean information if
nation are, ' '

a) State sponspored hackers 5 b) Cyber terrorist

¢) Blue hat hackers d) White hat hackers

Cyber crimes can be classiﬁéc’_ﬁi into, :
a) 2 b) 3 ¢) 4 d)5

What is the updated version of IT Act 20007

-a) IT Act 2007 . b) IT Act 2008
¢) Advanced IT Act 2002 d) Advanced IT Act 2001
TRAT has ruled in favour of,
a) Net neutrality b) Airtel zero ¢) Free basics d) None of the these
Which of the following is not a type of cyber crime,
a) Data theft S b) Forgery
¢) Damage to Data and System d) Installing antivirus for protection

The imaginary location where the word of the parties meet in conversation is referred to
as, - |
a) cyber space b) Cyber net ¢) Space d) Cyber dyne
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Nitizen means,

a) A person who is citizen of a country b) A persqp@hd has dual citizenship
¢) A person who uses internet d) None ofthese

What is the punishment for hacking of computers? _

a) Three years imprisonment or 10 lac rupees ot both

b) Life imprisonment Py,

¢) Three lac rupees or 3 years imprisonment -

d) Three years imprisonment or 5 lac rupees penalty or both

What is the proposed punishment for cyber Terrorism in IT Act?

a) 1 crore rupees penalty __ 7 b) Life imprisonment
¢) 10 years imprisonment - | d) 6 years imprisonment
What is the term of office of fh__e"p.res iding officer of cyber.'éppellate tribunal?
a) 3 years -b) 4 vears c) 5 years d) 6 years
What is the full form of1TA 20007 <)
a) Information tech act 2000 b) Indian technology act 2000
¢) International technology act 2000 __d) Information technology Act 2000
The first co’mputé; VIrus is, A \
a) I love you b) Blaster ¢) Sasser d) Creeper
Who is :_uSUally against net neutrality, .
a) Content providers b) Consumers / end users
¢) telecom companies d): All'of these
* ok kk w0 : |

B.L'D;:E' ﬂ‘s
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USN
Fourth Semester B.E. Degree Examination, J une/July 2023
Machining Science and Jigs & Fixtures
Time: 3 hrs. . Max. Marks: 100

g Note: Answer any FIVE full questions, c&éﬁéfng ONE full question from each module.

'_§_ . Module-1

£ 1 a Definethe working principle of lathe. How can you specify a-lathe? (06 Marks)

é Explain with neat sketch, the working of Radial drilling machine. (08 Marks)

% ¢.  Explain briefly with sketches at any three drilling operation. (06 Marks)
«'i:; OR
E = 2 a Draw the engine lathe and cable the parts and discuss the function of lathe parts. (10 Marks)
gﬂ% b. Difference between upmilling and down milling process. (05 Marks)
2 g ¢.  With a neat sketch, explain construction and working of common grinding machine,
5 g (05 Marks)
£3 Module-2
E = 3 a. Distinguish between orthogonal and oblique cutting with a neat sketch. (06 Marks)
’_;f g List and explain different types of chips formed in.metal cutting process (08 Marks)
§ % c. Sketch and explain single pomt turning tool geometry. W, (06 Marks)
ER
2F | OR
E g 4 a. List and explain different types of cutting tool materials and state their specific applications.
S “ R (06 Marks)
T g b.  Draw a merchant’s circle diagram, using usual notations and state the assumptions.
§_ E | _ P . ‘ (08 Marks)
g & C.  List the various types of cutting fluids used in metal cutting briefly. Explain. (06 Marks)
% S Module-3
; é 5 a Whatis machinability? Def ine machmablllty index. (04 Marks)
25 - What are the factors affecting on tool life? (06 Marks)
& g c. Explain the process.of Electroplating. (10 Marks)
=z OR
= fi 6 a. Describe the importance of surface finish process. (04 Marks)
g b.  With a neat sketch, exp_lqjﬁe-the Honing process. (06 Marks)
Z ¢.  Briefly explain powder eoating and Galvanizing process. (10 Marks)
& Module-4
- 7 a. Explain with neat sketch the process of Abrasive Jet Machining. (10 Marks)

b. Explain with neat sketch the process of ultrasonic machini ing process. (10 Marks) 57
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OR
Explain with neat sketch of Electro Discharge machining.
Explain with neat sketch of Laser beam machining.

Module-5
What are the importances of Jigs and Fixtures in industries?
List the types of Jigs and Fixtures. '
What are the materials used to manufacture Jigs and Fixtures?

% OR _
What are the factors to be consf'idéfed to design Jigs and Fixtures?
Briefly explain on Template, Plate, Channel in Jigs.
Briefly explain the importance of fixtures in milling and turning.

* ok ok ok K
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(10 Marks)
(10 Marks)

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

(06 Marks)
(06 Marks)
(08 Marks)
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g blank pages.

pulsorily draw diagonal cross lines on the remainin

fication, appeal to evaluator and /or equations written eg, 42+8

Important Note : 1. On completing your answers, com

50, will be treated as malpractice.

2. Any revealing of identi

e —-
USN ' J r 21ME43
Fourth Semester B.E. Degree Exam'in_,aﬁon, June/July 2023
Fluid Mechanics
Time: 3 hrs. . Max. Marks: 100

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

1 a
b.
c.

2 @
b.
G,

3 a
b.

4 a.
b.

5 a
b.

6 a.
b.

7 a

Module-1
Explain the following terms: :
(1) Total pressure (1) Centre of pressure
(111) Gauge pressure ) (iv) Buoyancy (08 Marks)
Derive expression for total pressure force and centre of pressure act on a vertical surface
immersed in static fluid. . (08 Marks)
Discuss on fluid pressure measuring devices. (04 Marks)
OR"
Explain the Eulerian and Langragian method of fluid flow analysis with suitable example.
| (08 Marks)
Derive the 3-dimensional flow contmuity equation in cartesian coordinates. (08 Marks)
Calculate the velocity of fluid flow at a point (2, 3) ifits 2-D flow stream function is given
by y = 2xy. _ .' (04 Marks)
_ Module-2
Derive the Euler’s equation of fluid motion-and hence deduce Bernoulli’s equation.
5 - ; (10 Marks)
Derive an expression for discharge through venturimeter. (10 Marks)
OR _
Derive expression for discharge through a trian gular notch. (10 Marks)

A horizontal venturimeter of 20 cm inlet diameter and 10 cm throat diameter is used to
measure an oil flow. The discharge of oil through venturimeter is 60 lit/s. Calculate the
reading of oil-mercury differential manometer. Take Cy = 0.98 and specific gravity = 0.8.

(10 Marks)
iy, Module-3
Derive Hagen Poiseulle equation for laminar flow throu gh a circular pipe. (10 Marks)

A crude oil flowing through a horizontal circular pipe of 10 cm diameter and 100 cm length.
Assume laminar flow and calculate pressure drop if 100 kg oil collected in a tank in

30 seconds. Take viscosity = 0.97 N-S/m’ and specific gravity = (.9, (10 Marks)
OR
Discuss the energy losses that occur in pipe flow. (10 Marks)
Derive Darcy-Weisbach equation for determining loss of head due to friction. (10 Marks)
Module-4

Explain the following terms:

(1) Boundary layer thickness (11) Streamline body (i11) Bluff body
G T N TN
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Deduce an expression for pressure drop (dp) in a pipe ﬂ_O\:V ﬁsing Buckingham’s 7 - theorem
if fluid has velocity (V), viscosity (1) and density (p). Consider pipe diameter (D) and
length (L). Rl (10 Marks)

OR
Explain the following terms: .
(1) Reynold’s number (i1) Froude's number (111) Euler’s number

(1v) Weber’s number (v) Mach number (10 Marks)
A flat plate 1.5 m x 1.5 m moves at 50 km/hr in stationary air of density 1.15 kg/m’. The
coefficients of drag and lift are 0.15 and 0.75 respectively. Compute:

(i) Lift force iy ;

(11) Drag force

(111) Resultant force

(iv) Power required to keep the plate in motion. (10 Marks)
A Module-5
Show that veloeity of elastic wave propagation in an adiabatic medium js given by
C=/yRT, ' (10 Marks)
A projectile travels in air of pressure 100 kPa at 10°C with a speed of 1500 km/hr. Compute
the Mach number and Mach angle, Take y = 1.4 and R = 287 J/kg-K. (10 Marks)
OR
Explain the necessity, applications and limitations of CFD. (10 Marks)

A projectile travels with a ‘speed of 1500 km/hr'at 20°C temperature and 0.1 MPa air
pressure. Calculate the Mach number and Mach angle. Take y= 1.4 and R = 287 J/kg-K.
& (10 Marks)

Fokock %ok

20f2

60



8 =50, will be treated as malpractice.

blank pages.
L]

. Any revealing of identification, appeal to evaluator and for cquations written cg, 42

ant Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining
sl
F

21ME44

USN
Fourth Semester B.E. Degree Examination, June/July 2023
Mechanics and Materials
Time: 3 hrs. %, . “Max. Marks: 100
Note: Answer any FIVE full quesrions,_-c_fwdis*ing ONE full question from each module.
Module-1
1 Define the following terms :

i) Elasticity i) Stress  iii) Strain iv) Young’s modulus ~ v) Poison’s ratio. (05 Marks)
Derive an expression for extensmn of the uniformly tap ered circular bar subjected to an axial
load. (05 Marks)
A member ABCD is sabjected to point loads Py, _Pg, P; and P4 as shown in Fig.Ql(c).
Calculate the force P, necessary for equilibrium if Py = 45kN, Pz = 450kN and P4 = 130kN.
Determine stresses in each member and also. dctermme the total elongation of the member
assuming the E = 2.1 x 10°N/mm”.

P <+ . % <+ a5

Fig.Ql{(c) _ (10 Marks)
_OR p
Derive relationship between modulus of elasticity and modulus of rigidity. (10 Marks)

A compound bar is made up of a central steel plate 50mm wide and 10mm thick to which
copper plate 50mm wide and Smm thick are connected rigidly on each side. The length of
the compound bar at room temperature is 1000mm. If the temperature is raised by 100°C,
determine the stress in each material and change in length of the compound bar. Assume

Eq=200GPa, E¢o = 100GPa. (10 Marks)
_M_QQM

Derive an expresgzqn for the normal stress and shear stress on a plane inclined at ‘6’ to the

vertical axis in a biaxial stress system. (10 Marks)

An element with the stresses acting on it as shown in Fig.Q3(b). Determine :
1) Principal stresses and its locations
11) Maximum shear stresses andits locations.
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OR
4 The state of stress at a point in a strained material is shown in Fig.Q4. Determine :
a. Stresses on a plane whose normal is at an angle of 45° with reference to 80N/mm’ stress
direction
b. Magnitude of principal stresses and their location
Maximum and minimum shear stress and their location
d. Draw Mohr’s circle and verify the results obtained analytically.

o]

8o Oy e 3‘5:—“.— %‘OM'ML

T

-]
Gem)m,_ £°N1 \ 5
LB iis]

Fig.Q4 - (20 Marks)

Module-3
5 a. Obtain expressions relating load, shear force and bending moment. (05 Marks)
b. Draw the shear force and bending moment d1agram for the beam shown m Fig.Q5(b).

20 m‘"‘ |eORM 120 KN -

ﬂl\ "
A‘A e B, D _aE)
1. . | |

a 3Im \-Sm IS

Fig.Q5(b) (15 Marks)
OR

6 @ Derive the equation Tz%:%-with usual notations. State the assumptions in the
derivation. A : (10 Marks)

b. A beam having T-section with its ﬂangc‘; of 180mm x 10mm and web of 220mm x 10mm is
subjected to sagging bending moment 15kN-m. Determine the maximum tensile stress and

maximum compressive stress, and their location in the section. (10 Marks)
Module-4

7 a. Dernve differential equatlon for deflection of beam. (10 Marks)

b. Determine slope and deflection for a cantilever beam of length L and subjected to UDL

W/unit Iength (10 Marks)
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. . . e T 1 GO
State assumptions and derive the torsional equatl'on —=—=— (10 Marks)

L
A hollow shaft of diameter ratio 3/8 is required to transmit S88kW at 110rpm, the maximum
torque being 120% of the mean. Shear stress is not exceed 63N/mm?and twist in a length of

3m not to exceed 1.4° calculate extemal diameter of shaft which would satisfy these

conditions. Take modulus of rigidity as 84GPa. _ (10 Marks)
Module-5
Derive an expression for clrcumferentlal stress and longttudmai stress for a thin cylinder.
(10 Marks)
Derive an expression for strain energy for a member subjected to axial load. (05 Marks)

A steel bar 15mm diameter is pulled axially by a force of 10kN. If the bar is 250mm long,
calculate the strain energy stored  per unit vo!ume of the bar and total strain energy stored by

the bar. Take E=2 x 10° N/mm”. s (05 Marks)
OR :

Obtain the expression for Euler’s entical load for a l(:tncr coiumn with both ends hinged. Also

state assumptions made. (10 Marks)

A thick cylinder with internal dlameter 80mm and extemal diameter lE@mm is subjected to
an external pressure of 40N/mm’ when the internal pressure is 120N/mm”. Plot the variation
of circumferential stress and radial pressure on the thickness of the cylinder. (10 Marks)

3of3
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Fourth Semester B.E./B.Tech. Degree Examination, June/July 2023
Biology for Engineers

Time: 3 hrs. Max. Marks: 100

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.
2. M : Marks , L: Bloom’s level , C: C ourse'au'tcames.

Module -1 M|L| C
Q.1 | a. | What is a biomolecule? Explain the classification of biomolecule. 07 | L2 COI_‘
‘ b. \ Explain the role of DNA vaccine for rabies and RNA. vaccine for | 07 | L2 CO1
COVID-19. R _
'F | ¢. | Write a short note on cellulose based bio-filters. 06 | L2 | CO1
_ OR
_’»Q.Z a. | Explain the DNA finger printing in forensic applications. 07 | L2 | CO1
Explain the role of lipids and its application in cleaning agents. 07 | L2 | CO1
c. | Write a short note on biosensors and bioplastics. 06 | L2 | CO1
) Module — 2
Q.3 | a. | Explain brainas a CPU system. 07 | L3 | CO1
b. | Explain eye as a camera system. ' 07 | L3 | CO1
¢. | Write a short note on cardiac pacemaker. 06 | L2 | CO1
» OR
Q.4 | a. | Explain the robotic arms for prosthetics. ' 07 | L3 | CO1
Explain heart as a pump system. 07 | L3 | CO1
c. | Write a short note on engineering solutions for Parkinson’s disease. ; 06 L2 | CO1
'_ Module — 3
Q.5 | a. | Explain the lungs as a purification system. 07 | L3 | CO2
Explain the kidney as filtration system. 07 | L3 | CO2
¢. | Write a short note'on spirometry and ventilator. e 06 | L2 | CO2
OR
Q.6 | a. | Explain muscular and skeletal system as scaffolds. 07 | L3 | CO2
b. | Explain bio-engineering solutions for muscular dystrophy and osteoporosis. | 07 | L3 | CO2
¢. | Write a short note on Chronic Obstructive Pulmonary Disease (COPD). 06 | L2 | CO2
Module — 4
Q.7 | a. | Explain the terms Echo location Ultrasonography and Sonars. 07 | L3 | CO3
b. | Explain the process of Photosynthesis and Photovoltaic cells. 07 | L3 | CO3
c. | Write a short note on Bionic leaf, GPS, Bird flight and aircraft. 06 | L2 | CO3
OR
Q.8 | a. | Explain the terms:Lotus leaf effect, Plant Burrs and Super hydrophobic and | 07 | L3 | CO3
self-cleaning surfaces. e
b. | Explain the terms Spark skin and Swimsuits, Bullet train using biological | 07 | L3 | CO3
concepts. B,
c. | Write a short note on Hemoglobin — Based Oxygen Carriers (HBOC’s) and | 06 | L2 | CO3
Perfluorocarbons (PFC).
: Module - 5
Q.9 | a. | Explain the DNA Qrganic and Biocomputing. 07 | L3 | CO4
Explain the Bioimaging and Artificial intelligence for Discase Diagnosis. 07 | L3 | CO4
¢. | Write a short note on Self healing Bioconcrete. 06 | L2 | CO4

OR
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Question Paper Version : B

Fourth Semester B.E./B.Tech. Degree Examination, June/July 2023

Universal Human Values

Time: 1 hr.] [Max. Marks: 50
INSTRUCTIONS TO THE CANDIDATES
1. Answer all the fifty questions, each question carries one mark,
2. Use only Black ball point pen for writing / darkening the circles.
3. For each question, after selecting your answer, darken the appropriate circle
corresponding to the same question number on the OMR sheet.
4. Darkening two circles for the same question makes the answer invalid.
5. Damaging/overwriting, using whiteners on the OMR sheets are strictly
prohibited. _
1.  The feelings for those who have made effort for my excellence is
a) Exceilence b) Reverence ¢) Gratitude Y Glory
2. Thereare comprehensive human goals :
a) Eight (8) b) Six (6) ¢) Four (4) d) Nine (9)
3.  The first order of nature is., w’
a) Material order s 3 b) Bio order
c) Animal order - d) Human order
4. Developing ethical competence in the profession is the only effective way to ensure
a) Responsibilities ~+ b) Ethics
¢) Profession N d) Professional ethics
5.  Ensuring justice in relationship, on the basis of values leads to In society.
a) Fearlessness : b) Trust
c) Fearlessness and Trust . ~d) None of these
6.  Human goal — match cor're(itfy Y {(BL0.5 AZSOCATION'S)
- A Right understanding I Individual
B Prosperity . 2 Family
C Fearlessness (Trust) 3 Society
D Co-existence 4" Nature/Existence e
a)l1-D,2=A,3-B,4-C b)1-B,2-C,3-D,4-A
¢)1-A,2-B,3-C,D-4 d)1-C,2-D,3-A,4-B
7. The human goal at the levelof family is
a) Prosperity . b) Fearlessness
c¢) Co-existence d) Right understanding
8.  Sah-astitua meam;-f
a) C 0-exi$tence?- b) Co-operation 65
¢) Co-option _ d) Corporate identity

Version—R —_ 1 nf4a



10.

11.

12,

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

Acceptance of excellence in others is called
a) Reverence
¢) Glory

Each human being is co-existence of
a) Spirit and Sanyam
¢) Self and Body

b) Guidance
d) Gratitude

b) Health and prosperity
d) Mind and-Soul

Who is responsible for happiness and unhappiness?

a) Self
¢) Outside situation

Value education helps to
a) Removes our contradictions
b) Remove our confusions

b) Body

.d) Society

¢) Bring harmony at all levels of human living

d) All of these

Undivided society is ensured by
a) Right understanding
¢) Relationship with right understanding

The third order of nature is
a) Material order
¢) Animal order

Which is the complete value?
a) Love b) Respect.

Body is a unit while the self is a
a) Material, Consciousness
¢) Material, Material

Society is an extension of
a) Human Being b) Family

[n value education Sanyam mans
a) Self-exploration
¢) Self-regulation

To fulfill human aspirations
a) Both values and skills
¢) Skills

The innateness of Bio order is
a) Existence
¢) Growth

b) Physical facilities
d) None of these

-b) Bio order

d) Human order

¢) Trust d) Care

unit.
b) Consciousness, Material
d) Consciousness, Conseiousness

¢) Nature d) Existence

b) Self-evolution
d) None of these

are necessary
'b) Values
d) None of these

b) Cruelty / Non-cruelty
d) Nurture / Worsen

An individual people aspiring for the universal human order will be
a) More responsible socially and ecologically b) More rich

¢) More powerful

d) More well travel

A harmonious world is created by values at 4 levels there are

a) Home, Family, Society, Universe
¢) School, Home, Office, Temple

Version— B -2 of 4

b) Individual, Family, Society, Universe
d) None of these
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23.

24.

25,

26.

27.

28.

29.

30.

31.

32.

33,

34.

35.

I

“What is the innateness of Tulsi-Plant (or any plant)?

a) Existence + Growth
¢) Nurture/Worsen

b) Cruelty/non-cruelty
d) Will to live inself

As individual people anticipates for the universal human order may be

a) More rich

b) More Powerful

¢) More responsible socially and ecologically d) More'well-travelled

Understanding of human values leads to the practice of

a) Responsibilities
¢) Profession

“Seeing the self by the self” means

a) The consciousness observing the consciousness
b) The consciousness observing the material
c) The consciousness observmg the co-existence

d) None of these

Education-Right living leads to

a) Right understanding
¢) Doubts :

There are | _ ..?d"imensions of living
a) Six (6) . b) Four (4)

The secondsorder of nature is
a) Material order
¢) Animal order

The innateness of material (}rder is
a) Existence
¢) Growth

Harmony shoui(iz,ﬁgi?:'maintained in
a) Between body and life
c¢) Between life and environment

Basic human aspirations are
a) Continuous Happiness y
¢) Bothaand b '

“Purpose of value education is
a) Foster universal core values

c) Develop vaiues invindividuals

Knowing 1ngan§  having the
a) Self exploration
c) Right understanding

Happiness means L
a) To be in a state of harmony

. b) Ethics

d) Professional ethics

(o s iin s

b) Confusions

d) None of these

¢) Nine (9) d) Five (5)

b) Bio order
d) Human order

b) Cruélty/Non—cruelty"

_"d) Nurture/Worsen -

b) Between selfand society
d) All of these

b) Prosperity
d) None of these

b) Make the syllabus easy
d) All of these

b) Self evaluation
d) Having knowledge of all

b) Fulfillment of desired expectations from others
¢) Fulfillment of demred feelings from others
d) Fulfillment of desired sensations from body

Version—B —3 of 4
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36.

37.

38.

39.

40.

41.

42,

43.

44.

45.

is called foundation value

a) Respect b) Affection ¢) Love

The Human goal at the level of nature is

a) Prosperity b) Fearlessness

¢) Co-existence d) Right understanding

The outcome of justice is
a) Right understanding b) Prosperity
¢) Trust and Fearlessness

Society means

a) Family b) All human beings
¢) Few individuals ~ d) None of these
Feeling for those who have made effort for excellence is

a) Excellence % N b) Reverence

¢) Glory d) None of these
Comprehensive human goal at the level of individual

a) Prosperity >’ b) Fearlessness

¢) Co-existence d) Right understanding

The fourth order of nature is
a) Material . b) Bio order ~¢) Animal order

_1s the basic unit of human society.

d) Trust

d) Coexistence with nature

d) Human order

a) Group b) Individual c¢) Nature d) Society
Which of the following is a positi\}e value?

a) Self respect b) Anger

¢) Fear d) Narrow mindedness

What is the nature of self? _

a) Conscious b) Physio-Chemical

¢) Biochemical % d) Semi-Conseious

Self exploration is seeing beyond

a) Universe b) House ¢) Box d) Your senses
Human to human interaction is called as

a) Work b) Behaviour ¢) System d) None of these
~“All are our own, all are interconnected, intefdependent” means.

a) Oneness b) Worship ¢) Ease d) None of these

49.

50.

Prosperity means :

a) Feeling of having more than required physical facility
b) Feeling of having less physical facility

¢) Feeling of having more physical facility

d) Deptrived of physical facility

Realization is the activity of

a) Self b) Body
¢) Both self and Body d) None of these
ok ok ook ok
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Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1
Define Management. Explain the nature and characteristics of management. (10 Marks)
Write about roles of management and what are different level of management. (10 Marks)
_ OR
Explain the modern management approaches. (10 Marks)
State and explain importance and purpose of planning process. (10 Marks)
Module-2
State and explain the principle of organization. (10 Marks)
Explain with sketch line and staff organization. (10 Marks)
OR
Explain the techniques of selection of staffing. (10 Marks)
Define controlling? Explain the methods of establishing sound controlling. (10 Marks)
Module-3

Explain how the problem solving process leading ultimately to a decision is carried out.
(06 Marks)
Define elasticity and explain the factors that influence elasticity of demand. (06 Marks)
A person takes a loan of Rs.10,000/- from a Bank at Interest of 10% PA. Find the amount if;
(1)  Interest is compounded annually.  (ii) Interest is compounded half yearly.
(111) Interest is compounded quarterly.  (iv) Interest is compounded monthly. (08 Marks)

OR

Draw the cash flow diagram for Lender and Borrowers. (04 Marks)
An amount of Rs.1200 per year is to be paid into an account each for the next five years.
Using Nominal Interest of 12% determine the total amount. The account will have at the end
of 5" year under the following condition -

(1) Deposit made at the end of each year with interest compounded monthly.

(11) Deposit made at the end of each year with interest compounded continuously. (08 Marks)
The rights to a patent have been sold under an agreement in which annual year end payment
of Rs.100,000 are to be made for the next 10 years what is the future sum of this annuity?

What is the present worth of the annuity at an Interest rate 7 percent? (08 Marks)
Module-4
Briefly explain the condition for present worth comparision. (05 Marks)
Explain IRR (Interest Rate of Return) and MARR (Minimum Acceptable rate of Return).
(05 Marks)
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Rs.1000

(10 Marks)l

OR

Stand b lighting generator is require for a shop. Two types are available.
M_nm

m
Annual operating cost M

If both generator have a life of 4 years and the interest rate is 5 percent per year which
offers the lowest equivalent annual cost? : (10 Marks)
Farm house can be purchased for Rs.90,000 and the expected resale value after 20 years is
Rs.60,000. If the annual rental income is Rs | 1,800 and expenses Rs.4700. What will be the

l?

rate of return earned on this farm house? (10 Marks)
‘ . Mod\ule—S
Briefly explain the contents of element of cost. (05 Marks)

A firm is producing 100 units per day. The direct material cost is fund to be Rs.160. The
direct labour cost is Rs.200 and Factory over heads chargeable to it is Rs.250. [f the selling
expenses are 40% of the factory cost. What must be selling price of each unit to realize a
profit of 15% of the selling price? (07 Marks)
A mild steel component as shown in a Fig. Q9 (c) below is to be manufactured. Find the

Total cost of material the density of material is 7.8] gm/em’. The cost of material is
Rs.60/kg. All dimensions are in cm.

ID(mﬁ

(08 Marks)

Briefly explain the following methods of depreciation:

(1) Diminishing balance method

(1)  Sinking fund method. (10 Marks)
A CNC machine costs Rs.30,00,000 is estimated to serve & years after which its salvage
value is estimated to be Rs.2.50,000. Find

(1) Depriciation fund at the end of the 5" year by fixed percentage method and declining
balance method. '

(1)  Book value of the machine after 4 year and 6 year by declining balance method.

(10 Marks)
* ok ok ok %k
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Fifth Semester B.E. Degree Examination, June/July 2023
Design of Machine Elements -1

Time: 3 hrs. . Max. Marks: 100

3

= o

a.

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

Module-1
What are the factors to be considered for the selection for a machine component? (06 Marks)
Explain the codes and standards used in Machine Design. (04 Marks)

A point in a structural member subjected to a plane stress as shown in Fig.Q1(c). Determine
the following :

i) Normal and Tangential stress on a plane inclined at 45°.

i1) Principal stresses and their direction

iii) Maximum shear stress and the direction of the plane on which it occurs.

N
4
‘-
7%= 4oy
- ¥
Oyn i 4 o7 = 2oMpa
Fig.Ql(c) (10 Marks)
: OR
Define stre';'; concentrataen factor and discuss about the methods to reduce stress
concentration factor. : (08 Marks)
A ‘eircular rod shaft.of diameter of 5Gmm is subjected to load as shown in Fig.Q2(b).
“Determine the naturé and magnitude of stresses at the critical points A and B.
N
AP ey 2k
4_9;9.;".£_. - —t = 15kA
A |
’h; 2150
e
Fig.Q2(b) (12 Marks)
Module-2

Define Impact Streqses Derive an expression for impact stresses in a axial bar of ¢/s A’
and length ‘L’ due to the impact load of *W’ falling from a height ‘h’ from the collar.
(08 Marks)

| of 3
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b. A cantilever beam made of cold drawn carbon steel :(0'._, = 550 MPa, oy = 470 MPa,

6.1 = 275 MPa) of circular cross-section is subjected to load which varies from — F to 3F.
Determine the maximum load that this member can withstand for an infinite life using a

factor of safety of 2. [Refer Fig.Q3(b)] (12 Marks)

/.

7

/

7

A

Fig.Q3(b)
OR b

a. Define Endurance limit. Explain the effect of factors on Endurance limit. (08 Marks)

b. A hot rolled steel shaft is subjected to a torsional load that varies from 330 N-m (CW) to
110 Nm (CCW) as an applied bending moment at the critical section varies from +440 N-m
to — 220 Nm. The shaft is of uniform cross section and no key way is present at the critical
section. Determine the required shaft diameter. The material has an ultimate strength of
550 MN/m?* and yield strength of 410 MN/m>. Factor of safety = 1.5 size and surface
correction are 0.85 and 0.62 respectively. Take the Endurance limit as half the ultimate
strength. (12 Marks)

Module-3
A shaft is supported by two bearings placed lm apart. A 500mm diameter pulley is mounted
at a distance of 200mm to the right of left hand bearing and this drives a pulley directly
below it with the help of belt having maximum tension of 3000N. The pulley weighs 1000N.
Another pulley 300mm diameter is placed 300mm 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 the left bearing. This pulley weighs 500 N. The angle of contact for both the
pulley is 180° and p = 0.24. Determine suitable diameter for a solid shaft, assuming torque
on one pulley is equal to torque on other pulley..Choose C15 steel (oy = 235.4 MPa,
oy = 425 MPa) as the shaft material and use ASME code for the design of shaft, assume
minor shock condition. = ’ _ (20 Marks)

OR

a.  With neat sketch, explain the different types of keys. (08 Marks)
b. Design a flange coupling to connect the shafts of a motor and the centrifugal pump for the

following specifications:

Pump output = 3000 liters/minute

Total head = 20 m

Pump speed = 600 rpm

Pump Efficiency = 70%

Select C-40 steel (oy = 328.6 MPa) for the shaft and C-35 steel (oy = 304 MPa) for bolts

with factor of safety 2. Use allowable shear stress in cast iron flanges equal to 15 N/mm”.

(12 Marks)

72
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Module-4
Design a triple riveted Lap Zig-Zag type, for a pressure vessel of 1.5m diameter. The
maximum pressure inside the vessel is 1.5 MPa. The allowable stresses in tension, crushing
and shear are 100, 125 and 75 MPa respectively. (10 Marks)
A bracket is supported by means of 4 rivets of same size as shown in Fig.Q7(b). Determine
the diameter of rivet, if the maximum shear stress is 140 Nz’mm.’

JL..Jv

l:crews
PUR

Fig.Q7(b) (10 Marks)

OR
A plate of 80mm wide and 10mm thick is to be welded to another plate by means of two
parallel fillet welds. The plates are subjected to a load of 50 kN. Find the length of weld so
that maximum stress does not exceed 50 N/mm’. Consider the joint under static loading g and
then under dynamic loading. (12 Marks)
A solid circular shaft 25mm in diameter is welded to a support by means of a fillet weld as

shown in Fig. Q8(b). Determine the Leg dlmensmns of the weld, if the permissible shear
stress is 95 N/mm”.

Fig.Q8(b) (08 Marks)

Module-5
Design a socket and spigot type cotter joint to sustain an axial load of IOU kN. The material

_selected for the _]Oll'lt has the following design stresses o= 100 N/mm’ . oe = 150 N/mm?
“and =60 N/mm”. . = (14 Marks)

Explain self locking and over hauling in power screws. (06 Marks)

OR
Derive an equation for torque required to lift the load on square threaded screw. (10 Marks)
A split nut used with a lead screw is propelled at a speed of 5 m/min, against a load of
20 kN, along the spindle of a square thread (single start) having nominal diameter of 30mm
and pitch of émm. The axial thrust is absorbed by collar of 100mm outside diameter and
70mm insider diameter, Determine, (i) Power required (i) Height of bronze nut required if
allowable bearmg pressure is 17 MPa. (iii) Efficiency of the drive. (10 Marks)

® %k ok sk 3k
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Tirme: 3 hrs égg ﬁ;Max Marks: 100
E 4, Module-1
1 a. Explain the following terms é«%m eat diagrams:

2+8 = 50, will be weated as malpy

”

icii cg, 4

2. Any revealing of identification, appcal w cvaluator and /ot cquations wiit

- =¥...q : il.
b ;g*“w € following data § @ to a horizontal &%ﬁncanng engine:

() Equilibrium of ¢ hreQ@ ‘e system

{(i1) Equilibrium of twa§ and a torque %‘%y {06 Marks)
A four-link mechanis rﬁ%amth the following dxmé?‘f&%rzs is acted upon by a force 100 N
£150° N on the liffks DC [Fig.Q1(b)]. AD = 500 mm, AB = 400 mm, BC = 900 mm and
DC = 750 mm, %”—" 350 mm. Determine the input torque T on the link AB for the static
cquxhbnum of thﬁﬁngcchamsm for the gww%%@nﬁguratmn

(14 Marks)

ate and explain I Alum%gt s principle.

(06 Marks)

4F

[ass of rcﬂprocam yparts = 120 kg
Crank length = 9(} &
Engine speed%%ﬂ rpm e %as:’;‘
Connecting, 3 %
Mass = 90 &
Length between centers = 480 tam
Distance of center of maﬁ»ﬁmn big end center = 180 mm
Radius of gyration about an axis through center of mass = 150 mm
Find the mag;mtude- antl the direction of the inertia torque on the crankshaft when the crank
has turned 30° &pnﬁ%mmr dead center. (14 Marks)
?3;“ 7

& Module-2

What do you mean by static balancing and dynamic balancing? Explain. (06 Marks)




:;;;:?‘?gfrration. of 320}3'“!5@%3 engine speed is

LEMES3

| €91,

Four masses A, B, C and D are completely L‘-al::mcecl;'ﬁ*lgg:s;_ics; C and D make angles of 90°
and 195° respectively with that of mass B in the counter clockwise direction. The rotafing
masses have the following properties: G/

Mass of B = 25 kg Radius of mass A at * 12 = 150 mm
Mass of C =40 kg Radius of mas: Beg 200 mm
Mass of D = 35 kg Radius of massl) 5480 mrn

Planes B and C are 250 mm apart. De’s_erfﬁi@%% the
()  Mass A and its angular position ¥ith that ofmass 3

(i) Positions of all the planes rekﬁggaﬁ} plane of mass A, (14 Manks)
”&‘éﬁ:ﬁ 3
% )
Explain complete balanc freciprocating parts. .4, (05 Manks)

The cranks of a foul-cy marine oil engize. 5 are armanged at angular intervals of
90°. The engine speed: 1570 rpm, and the reciprocating mass per cylinder is £00 kg. The
inner cranks are | %’%m and the outer are 2.6 M apart. The inner cranks are symmetrically
arranged betweé’iq%&e outer cranks. Each cranlais 400 mm I ng.

Determiné. the firing order of the cylifidets for the best balance of reciprocating masses
and also the'magnitude of the unbalanced, primary couple for that anangement, (13 Maks)

% Module-3 &
Derive the expression for equilibrium speed ofp :}rggi%;gi fegmor. (08 Miaks)

Each arm of a porter governor is 250 mm long, The upper arms {ﬁf@?%ﬁ;\f‘vuted to links of
40 mm from the axis of gotation. The lower artng are’pivoted to .iinlcﬁ‘“'tggi%[) mm from the axis
of rotation. Each ball has 4'mass of 5 kg and the, Central mess is 50 kg. The force of friction

on the sleeve of the mechanism is 40 N, ‘ﬁ%sﬁ? ‘mine the rangg, of speed of the governor for
extreme radii of gtﬁgmn of 125 mm %I_%£I~-mn'l respectivelv;,, (1 Mauks)
&, i £7% 4" TR P
ﬁ‘:’?;'} £ 3‘}5
& B :
5 ?W,.ng-i ('R ; v ¢
scopic couple effeet ont steering, oitchingend rolling with respect to naval sh ip.
. | ) (06 Mianks)

Whatas éﬁgle of heel? Ef)&éﬁ@]{% its irportance (02 Maks)

: Agggeropiane flying at §0@gkmph turns tovgatds the lefl and completes a quarter circle of 60
# @ i &

dius. The mass of fotary engine an ‘Ipeller of the plane is 450 kg with 2 radius of
000 rpm clockwise when viewed frorn the roar.

Determine the gyrascopic couple on the sircrafl and staiz it: effect.
In what way s the effect changed, f:fﬁe}n the (i) aeroplane turns towards right (i) engine
dwise when viewed frdm the front (nose end) and acroplane tums left, (12 Maiks)

rotates clo 1

Mogdlule-4

al frequency of spring-rass-system. (4 Maks)

What is the effect of spfing mass? Derive the sxpression for natural frequency of the system.
' > (0 Maks)
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18MES3

ig.Q7(c). Use the following
(08 Marks)
w7 OR ¢
Setup the differential ecuation for a spring ma&.@g&smper system and obtain complete
solution for the under iﬁgé ed condition. %) (10 Marks)
Determine : 2
(iy Critical dag%@%}r‘oefﬁcjcnt A
(i) Damping ﬁ%ﬁm »
(iii) Natu l‘ﬁ;équmm,r of damped v1brat1§5gj
(iv) LogﬁA ¢
(v) R&i’tlé‘%gf twWo | onsec,utws amgﬁ%mégie of vibrating system which consists of mass of 30
“kgya spring of stiffness lSﬂQﬁs@i&%m and a damper. "&;@%ﬂ%ampmg provided is only 15%
of the critical value. A % (10 Marks)
; Module-5 %, ' = 3
Derive the expression & roaxirnum d]@glace%em for forcecf"%b%anon of undamped
single degree freedorm s 2yﬂtem “ T (08 Miarks)
Explain vibration isolation. ' i (02 Marks)
A machine of fot@i mass 18 kg is mo ?Sn springs hav;,g;g §ﬁf’ﬁ1esa K = 12000 N/cm. A
piston within tﬁ&&ﬁw,hme has a mass. Q kg has a reciprocating motion with stroke 7.5 cm
and speed 6000 rpr. Assuming the ﬁa%on to be SHM. Determine:
() Amplityde of vibration (T, )
Tting @;fSSlbﬂHV & y “;&%
L transmrfu‘d to 1%31111{1 to foundatiop. -
. {10 Marks)
%;@\ » 7 In%”?&
a.«:gﬁ’% 4 Oqﬁ@;?
ﬂeﬁnu critical sp } Ekad explain its types. (05 Viarks)
A shaft supporte et ]! y at the cnéséaas a mass of 120 kg placed 230 mm from one end. The

shaft dlams tei%’iagﬁ{‘* mr. Detf:rrrgﬁ e the natural frequency of the transverse vibrations if the
length of't aﬁ is 700 mm. TalE = 200 GN/m”. {05 Marks)
The fo!iow @’ddt&. relate to a hetizontal shaft held in long bearings.

Length of the shaﬂ = l. ’B%%

Mass of rotor at }rmd point= 16 kg
Eccermcrry of wét%?f:l of raass of rotor from center of rotor = 0.4 mm

Permlsmbk stré;‘sq,mﬁthe shaft material = 70 x 10° N/m’
Determine the, -r:ntu al speed of the shaft and the range of speed over which it is unsafe to run
the shaﬁ % egiPCI mass of the shaft. (10 Marks)

& & %k Kk k
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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Fifth Semester B.E. Degree Examination, June/July 2023
Turbo Machines
Time: 3 hrs. % Max. Marks: 100

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

2. Use of steam tables is permitged. -

Module-1
Explain the significance and use of :
(1) Flow coefticient (i) Head coefficient
(111) Power coefficient (1v) Specific speed of turbomachine (08 Marks)

A low pressure air compressor develops a pressure of 1.147 bar and temperature of 320 K if
the initial pressure and temperature are 1.01 bar and 305 K respectively. Determine

compressor and polytropic efficiency. (06 Marks)
Distinguish static and stagnation properties. Why are stagnation properties preferred to static
properties for use in the analysis of turbemachine processes? (06 Marks)
OR

What is a reheaz factor? Prove that'the overall isentropic expansmn efficiency is more than
the individual stage isentropic expansion efficiency. (08 Marks)
Define with the help of temperature entropy diagram for expansion:

(1) Mechanical efficiency (1) Adiabatic efficiency

(111) Overall efficiency (1v) Total-Total efficiency oy (08 Marks)

A centrifugal pump operating at the best efficiency point produces a head of 26 m and
delivers 1 m*/sec of water when rotating at 1500 rpm. Its mmpeller diameter is 0.5 m. If a
geometrically similar pump of impeller-diameter 0.8 m is operating at 1200 rpm, calculate

the discharge and head. _ : (04 Marks)
~ Module-2

Derive-anEuler’s turbine equation for turbomachine. State the assumptions made in the

derlvat’lon (10 Marks)

A centrifugal pump of 1.5'm 1 diameter runs at 210 rpm and pumps 1.8 m*/sec of water. The
vanes are set back with an angle 25° at.exit. Assuming radial entry and velocity of flow

.. throughout is 2.5 m/sec. Determine the power required to drive the pump. If the manometric

efficiency of the pump is 65%. Find the average lift of the pump. (10 Marks)
Discuss the eff’ect of dmchargc blade angle on degree of reaction and energy transfer in the
radial flow turbo machine. Assume the radial fluid entry at the inlet. (10 Marks)

Air enters a rotor in an axial flow turbine with a tangential component of the absolute
velocity equal to 600 m/sec in the direction of rotation. At the rotor exit the tangential
component of absolute velocity is 100 m/sec in the direction opposite to that of the rotational
speed. The tangential blade velocity is 250 m/sec. Evaluate total enthalpy change across the
rotor, the change in total temperature across the rotor and the power developed if the mass
flow rate is 10 kg/sec. Take the value of C,, = 1.005 kJ/kgK for air. (10 Marks)
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Module-3 -
What are the methods used in reducing the speed of turbine totor? Explain any one method
of reducing speed with necessary sketches. (10 Marks)

In a reaction turbine, the blade tips are inclined at 35° and 20° in the direction of rotor. The
blades are the same shape as the moving blades but reverted in the direction at certain place
in the turbine. The drum is 1 m diameter and the blades are 10 cm high of this place the
steam has a density of 1.042 kg/m’. If the speed of the turbine is 250 rpm and the steam
passes through the blade without shock find the mass flow rate of the steam and power

developed, taking absolute velocity of the steam as 32 m/sec. (10 Marks)
OR _

Explain the working of a single stage reaction type steam turbine, with relevant diagrams.

(10 Marks)
Derive an expression for maximum blade efficiency of a-single stage impulse turbine with
the help of velocity triangles. : (10 Marks)

_ Module-4

Explain with a neat sketch the set up of Kaplan Turbine. Where it is suited? (10 Marks)

Determine the power given by the jet of water to the runner of a pelton wheel which is
having tangential velocity as 20 m/sec. The net head on the turbine is 50 m and discharge
through the jet is 0.03 m®/sec. the side clearance angle is 15° and take Cy = 0.975. (10 Marks)

OR
What is a draft tube? Why it is used in reaction turbine? Describe with sketch any two types
of draft tube. o (10 Marks)
A Kaplan turbine working under a head of 20 m develops 11772 KW shaft power. The outer
and hub diameter of runner is 3.5 m and 1.75 m.respectively. The hydraulic and overall
efficiency of the turbine are 0.88 and 0.84 respectively. If the veloeity of whirl is zero at
outlet. Determine: (i) Runner vane angles at inlet and outlet (i1).Speed of the turbine.

(10 Marks)

Module-5
With a neat diagram show different heads and efficiencies that are used in the study of
centrifugal pumps. (10 Marks)

The diameter ratio of the impeller of a centrifugal compressor is 2 and the pressure ratio is 4.
At a speed of 12000 rpm the flow rate is 10 m’/sec of free air. The isentropic efficiency of
the compressor is 94%. The blades are radial at the outlet and the entry is radial at the inlet.
The velocity of flow remains constant at 60 m/sec through the impeller. Calculate:

(1) Power input to the machine

(1) The impeller diameter at inlet and outlet the suction is from the atmosphere at 100 kPa

and 300 K.
Take for air C, = 1.004 kJ/kgK and y =1.4 (10 Marks)
OR
What is slip factor? Explain how does it affect the performance of the centrifugal
COMPIessor. (06 Marks)
Explain what net positive suction head of a centrifugal pump. (04 Marks)

The blade angles at inlet and outlet of the impeller of a centrifugal pump are 55° and 75° and
the corresponding diameters are 3 cm and 6 cm respectively. The blade width at outlet is
0.75 em. The speed is 1500 rpm. The entry of water is radial without any whirl component.
The velocity of flow remains constant in the impeller. Draw the velocity triangles and
calculate : (i) Specific work (i) Flow rate (111) Power of the machine

(1v) The manometric head. The hydraulic efficiency may be taken as 0.85. (10 Marks)7g

%k ) AFD % % ....m.-..-'f""'
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50, will be treated as malpractice.
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Fifth Semester B.E. Degree Examination, June/July 2023
Fluid Power Engineering
Time: 3 hrs. » ‘Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.
_'Module-1
1 a. State Pascal’s law. Explain wzth a neat sketch the structure of flurd power system. (08 Marks)
b. Explain the desirable propemea of hydraulic fluids. (08 Marks)
c. Explain the sources of centammat;on of hydraulic ﬂmds (04 Marks)
OR
2 a. Explain with a neat sketches the different types of seals used in fluid power system.
N " (08 Marks)
b. With a neat circuit diagram explain suction line filter and pressure line filter. (06 Marks)
c. Explain the working of air cooled heat exchanger with the aid of sketch. (06 Marks)
e Module-z
3 a Witha neat sketch explain the workmg of external gear ‘pump. Obtain an expression for
volumetric displacement, theoretical flow rate and volumetric efficiency. (10 Marks)
b. A pump 1 having displacement of 140 ey’ is driven at 1440 rpm and operates against a
‘maximum pressure of 150 bar. The volumetric efﬁc1ency 1s 0.9 and overall efficiency is 0.8
find (1) Pump delivery in LPM (ii) The input power requlred m KW (ii1) The torque at the
pump shaft. (10 Marks)
; OR
4 a. Explain with aneat sketch the operahen of balanced vane motor. (08 Marks)
b. With a neat sketch explain Sprmg loaded accumulator. (06 Marks)
¢ A hydraulxc motor has a 100 cm® volumetric dtspfacement If it works at 140 bar pressure
and receives fluid at a theoreticai flow rate of 0.001 m®/s. Determine
i) Speed of the motor
i) Theoretical torque ;
111) Theoretical Power ‘developed : (06 Marks)
Module-3
5 a. With aneat sketch explain the wmkmg of pressure Relief valve and pressure compensated
flow control valve. (10 Marks)
b. Explain the working of meter-m and meter-out circuit for controlling the speed of hydraulic
cylinder. - Sy (10 Marks)
. OR
6 a. List the various types of control valves. With a neat sketch explain the working of 3/2
sliding spool valve. (10 Marks)
b. Explain with a neat circuit diagram the working of a Regenerative circuit. Obtain an
expression forextending speed of the piston. (10 Marks)
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Module-4
Explain with a neat sketch the pneumatic control system. (08 Marks)
Sketch and explain the mechanism end position cushionmg of pneumatic cylinder. (08 Marks)
List the characteristics of compressed air. < (04 Marks)
Explain with the help of neat sketch Quick-Exhaust Valve. 4 (08 Marks)
Explain the working of Air Filter with-the aid of neat sketch. ; (06 Marks)

With the help of simple sketch explajn'pheumatic cylinder mounting methods. (06 Marks)

Modnle—S W
Explain with a neat circuit diagram supply air throttling and exhaust air throttling. (10 Marks)
Explain the functions of ‘OR" and ‘AND’ gates w:th Shuttle Valve and twin pressure valve

respectively. _ 4, (10 Marks)
OR

Explain the controiimg of pneumatic cylmders in a sequence as A" B" B~ A™ by cascading

method. (12 Marks)

Explain Electro—Pneumatu, Control of smgie actmg cylinder with a suitable circuit.(08 Marks)

* ok ok ok
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Fifth Semester B.E. Degree Examination, June/July 2023
Operation Management

Time:; 3 hrs. Max. Marks: 100

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

1 a
b.
(o3

2 A
b.
G

3 a
b.

4 a.
b.

5 a
b.

‘Module-1
Define the terms : g, ;
1) Production ii) Production System. (04 Marks)
What is Decision Making? Is decision making a Science? Justify. Explain steps involved in
Decision Making. " (10 Marks)

Explain the functions 0€any Business Organization. (06 Marks)
Ly OR

Explain the distinguishing characteristics of Products versus Services. (06 Marks)

Explain factors‘affecting Productivity. (06 Marks)

A Company_manufactures and sells a product at Rs 320 each. The fixed cost was
Rs 3,00,000 and the variables cost per product was Rs 20. What is the contribution per

product? What is the Break — even.Quantity? (08 Marks)
Module-2 - ;
What is Forecasting? Show the classification of Forecasting. : (06 Marks)

The demand of a product of a certain company is shown below :

Using a time period value of n =3 and use simple Moving Average method, determine the
following : ' :

i) Forecasts for each period. _

ii) Deviations, Mean Deviation. -~

iii) Absolute Deviation, Mean Abselute Deviation.

Week o | 2 [ 34| 516 | 7
Demand /units | 180 [ 190 | 210 [ 195 [ 205 | 215 | 210

(14 Marks)

OR

“What is F orecasting?:f-'}xpiain the steps in Forecasting process. (08 Marks)

A firm believes that its annual profit depends on its expenditures for research. The following
datas are given: Estimate the profit when expenditure is 6 units.

Year : 1989 | 1990 | 1991 | 1992 | 1993 | 1994
Expenditure : | 2 3 5 4 11 5
Annual_:pr:gﬁt T 20 25 34 30 40 31

(12 Marks)
- Module-3
Define the terms © -
i) Design capacity ii) System capacity  iii) System efficiency. (06 Marks)
Explain the Long term and Short term strategies of Capacity planning. (08 Marks)

1 A9
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with individual capacities (units /

A plastics firm has four work centres A, B, C,
day) and actual output as shown below :

43 S0 43 S6 |
e o i

C_lw unrts /c[ouJ)

1€8

Determine : i) System Capacity ii) ’S_yéfem Efficiency. (06 Marks)
OR _
What is the need and importance of Factory Location Decision? (10 Marks)
Explain the systematic process in finding a good Location:: (10 Marks)
. Module-4
Explain the flow chart of Aggregate planning and Master Production Schedule. (10 Marks)
Define Master Scheduling. Explain. A (05 Marks)

A Chemical Company has developed a forecast as shown below. It uses a K factor of 0.8, if
the actual demand is 11500 units in April, what modified scheduled quantity should be
scheduled for June. :

Month | Forecaste | Actual
April | 12000 [ 11500.]

May 16000 -

June 14000 -
S (05 Marks)

- ORe_ %
Explain the strategies of Aggregate Planning. _ (10 Marks)
Explain Master Scheduling Methods. : (10 Marks)
‘Module-5

What 1s MRP? Explain the structure of MRP. (10 Marks)

The projeeted requirements of a Company are given below. The Economic Order Quantity
(EOQ) s 300 units and the Lead time is 2 weeks. The material available in hand is 100 units.
Prepare a detail Materials requirement plant.

Week : 11234 (5] 6 [7] 8
Required: {80 |- |=1120|-|120|-1100
; . (10 Marks)
. OR
Explain the difference between Purchasing , Procurement and Supply Chain Management.
(10 Marks)
What is a Vendor? Explain the process of Vendor development. (10 Marks)
* %k kR
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Fifth Semester B.E Degree Examination, June/July 2023
Environmental Studies
(COMMON TO ALL BRANCHES)
Time: 2 hrs.] - [Max. Marks: 100

INSTRUCTIONS TO THE CANDIDATES

1. Answer all the hundred questions, each question carries one mark.

2.  Use only Black ball poiiit pen for writing / darkening the circles.

3. For each question;. _\a-ﬁ‘ér selecting your answer, darken the appropriate circle
correqpondmg to the same question number on the OMR sheet.

4. Darkening two mrc]es for the same question makes the answer invalid.

5. Da magm_gfe_verwrltmg, using whiteners on the OMR sheets are strictly prohibited.

1. How many parts are there in the forest ecosystem?

a) One b) Two c)_Thr_eé d) Four
2. On which factor forest type is mainly dependent..

a) Abiotic - ..b) Size of forest

c¢) Shape of Trccs . », d) Production from the trees

3.  The forest cover in Indla has recently | mz:reased due to
a) Increase in natural forest growth
b) Increase in net sown area '
¢) Plantation by different agenmes
d) None of the above

4. What is not entirely correct about desert?
'a) Itis dry and hot b) Waterless
¢) Without shelter - - d) All of these

5.  Who have learnt to live under very hot and dry conditions
a) People ! b) Plants ¢) Animals d) All of these

6. The term wet land 1mpltes *
a) Land covers by rain water only
b) Slow moving water c__overed wet ground
¢) Water logged wet ground
d) Fast moving Wafé} covered wet ground

7. World Wetland can celebrated every year on February 83
a)2™ b) 3™ c) 4% dy 15



10.

11.

12.

13.

14.

15.

16.

17.

18.

19,

20.

21.

22,

23.

18CIV59
World’s most saltiest sea is

a) Mediterranean Sea b) Dead Sea ¢) Callibben Sea d) Black Sea
Atmosphere contains 79 percent Nitrogen and 21 percent Oxygen by

a) Volume b) Weight ¢) Density d) All of these
In complex ecosystem the degree of species. diversity is

a) Poor b) High " ¢)Medium d) None

The organisms who directly feed on producers are called

a) Herbivores b) Camivores c) Decomposers d) Sprophytes
Abiotic component includes

a) Soil b) Water ¢) Temperature d) All of these
Which of the following is the climatic factor .

a) Pressure . b) Humidity ¢) Temperature d) All of these
The basic requirements of human beings are provided by

a) Industrialization b) Agriculture ~ ¢) Nature d) Urbonization
Which atmospheric sphere is closest to the earth surface? 7

a) Troposphere b) Stratesphere ¢) Mesosphere d) Exosphere
A food web consists of

a) A portion of a food chain

b) An organism position in a food chain

¢) Interlocking food chains

d) A set of similar_consumers

The pyramid ofenergy is _

a) Always upright : b) Always inverted

c) Both upli ght and inverted d) None of these

Which is the most stable e_ooSyStcm

a) Mountain b) Desert ¢) Forest d) Ocean
‘Earth Da[y‘ is held every year on s

a) June 5" . b)November 23 " ¢) Apri] 2™ d) Jan 10"
Which of the following is absorbed by green plants from the atmosphere?

a) Carbon dioxide b) Water ¢) Nutrients d) All of these
The most commonly used chemicals in the artificial cloud seeding

a) Silver iodide b) Sodium chloride ¢) Dry ice d) All of these
Bhopal disaster is a kind of

a) Natural disaster b) Manmade disaster ¢) None of (a) & (b) d) Other
National disaster Management is headed by

a) Prime minister b) President of India

¢) Govemor of states d) Chief minister of states. 84
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24,

25.

26.

27.

28.

29.

30.

31

32.

33,

34.

35,

36.

37.

38.

39.

Fis § 08B ARThpys
B.L.L.EL AESUL O
VACHA ABH
: N
i

|
COLLEGE F “HGINEERING | 18CIV59
LIBRARY, BJAPUR. .
Disaster management includes
a) Mitigation b) Reconstruction ¢) Rehabilitation  d) All of these
Floods can be prevented by
a) Attorestation b) Cutting the forest
¢) Tilling the land d) Removing the top soil
Which of the following is not a type of primary source
a) Crude oil b) Coal ¢) Hydrogen energy d) Suniight
Which of these energy resources aref\i;i'_aely used in industries?
a) Coal and Gasoline  b) Wood, ¢) Biogas d) Crop residue
What does OTEC stands for? = -
a) Ocean thermal energy eultivation
b) Ocean thermal energy conversion
¢) Ocean techno energy conversation
d) Ocean thermal energy consumption
What is the bas;'i;te:qilirement for hydro electric power station?
a) Reservoir - b) Turbine - ¢) Power house d) Penstock
Photovoltaic cell converts solar energy into -
a) Heat energy b) Electrical energy  ¢) Mechanical energy d) Chemical energy
Which of the following is non-renewable resource? .
a) Coal b) Forests c) Water d) Wildlife
Both power and manure §§>=-§r0vided by : -y
a) Nuclear plants b) Thermal plants”  .¢) Biogas plants  d) Hydroelectric plant

At what range of sﬁééd is the electricity. ffo'm the wind n.lrbinf'f_':‘:is' generated
a) 100 - 125 Mph b) 450 - 600Mph  ¢) 200 —250 Mph d) 30 - 35 Mph

What is used to turn wind energy into electrical energy: -

a) Turbine b) Génerator ¢) Yaw motor d) Blades
What type of energy 1s wmd energy? _

“a) Renewable . by Non-Renewable ~¢) Conventional d) Commercial
How is OTEC caused? _
a) By wind energ’j?" : b) By geothermal energy
¢) By qolar energy B ¥ d) By gravitational force
Series of paraﬂel combination of the solar cell is known as
a) Solar array b) Solar light ¢) Solar sight d) Solar eye
Materials used for makiﬁgz.SOlar cell is
a) Silicon b) Carbon ¢) Sodium d) Magnesium
Quarries are general’ly
a) Open pits '- b) Surface coal mines
¢) Underground mines d) Explosive mines

I ofR
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When the minerals are located to deep in the ground, the method used for mining is
a) Open pit method b) Quarries ¢) Surface mining  d) Sub surface mining
Major pollution causing agent is
a) Man b) Animals
¢) Hydrocarbon gases d) None of these
The result of ozone hole is _ _
a) Acid rain b) UV radiations. ¢) Global warming d) Green house effect
Which of the following causes out break of jaundice
a) Air pollution b) Water pollution ¢) Thermal pollution d) Soil pollution
Minamata disease caused by pq'_l'_l'ution of water by |
a) Mercury . ; b) Lead
¢) Tin d) Me_ﬁly} ISD Cyanate
Noise is measured using sound meter and the unit is
a) Hertz ; b) Decibel c)Joule d) Sound
Air pollution causé.s
a) Global warming b) Respiratory problems
¢) Soil erosion : d) None of these
Intake of lead may primarily cause damage of the .
a) Brain b) Liver ¢) Lung d) Kidney
According to WHO maximum permissible level of chlorides in drinking water is
a) 100 mg/L b) 600mg/L ©¢)800mg/L d) 200mg/L
The main source of water pollution is
a) Sewage water b) Industrial pollutants
¢) Acid rain d) None of these

What is the health effects of excess fluoride in drinking water

a) Fluoros’s b) qut}_}aches ¢) Lung disease d) Brain problem

Bacteria and micro organisms Ppresent in water will cause in human and animals
a)Indigestion b) Intestinal tract _¢) Brain tumor d) Cancer

"Why it is difficult to recycle plastics?

a)ltis very hard

b) It comes in different sizes

c) It is adhesive

d) Tt contains different types of polymer resins

The disposable wastes cottain
a) Solids b) Slurries ¢) Liquids d) All of these

Identify the following ones which can be recycled many times
a) Plastic - b) Wood ¢) Aluminum d) Organic materials

Noise pollution limits at residential area 86
a) 80 dB b)45 dB ¢) 90dB d) 120dB
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Which of the following make e-waste hazardous in nature
a) Glass b) Plastic c¢) Lead d) Iron
What is the hazardous pollutant released form LED’s?
a)Barium b) Arsenic ¢) Cobalt d) Cadmium
What is the hazardous pollutant released form biatt:eries'?
a) Arsenic b) Cadmium . ¢) Copper d) Cobalt
What proportion of health care waste is hazardous waste )
a) 25% b) 15% c) 50% d) 80%
What is the hazardous waste relgasgd from telephones s N
a) Barium b) Co*pper ¢) Lithum d) Lead
Which of the following ¢ontains most water _
a) Atmosphere _b) Biosphere ¢) Ground water  d) Lakes and Rivers
Hard water contains.large amount of
a) Lead ) ~ b) Sodium . ¢) Calcium d) Silicon
Water that is gd'od.enough to drink is called
a) Potab_le__ water b) Ground water c¢) Surface water  d) Artesian water

The pH value of acid rain water is ; 'Y
a) 5.7 b)7.0 ; c)8.5 d)7.5

The primary cause of acid rain amund the world is g
a) CFC b} SO, c) co d) O

Acid rain can be controlled by

a) Reducing SO, and NO; emissions _

b) Reducing oxygen emissions

¢) Increasing number of lakes :

d) Increasing the forest cover [

The effect of acid rain
a) Reduces soil fertility _

IO (3 .f ;
LIBRAHY’ r]JA;:'fR ING

d) Skin cancer

Major compound respon31ble for the destruction of stratospheric ozone layer is
a) Oxygen= b) CFC% ¥ ¢)CO, d) Methane

Ozone layer thlckness is mcasufed in
a) PPM b) PPB c) Decibles d) Dobson units

Normal average tthkﬂCSS of stratospheric ozone layer across the globe is around
a) 5 PPM b) 300 DU ¢)400 DU d) 500 DU

Chloro Fluro Carbon’s (CFC) are
a) Non-toxic b) Non — Flammable
¢) Non Carcinogenic d) All of these
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Breathing radon over time causes
a) Lung cancer b) Oral cancer

Radon gas is

a) Inert b) Colorless

Ozone depletion causes
a) Snow blindness
¢) Acid rain

World ozone day is observed on
a) November 16

A great way to reduce acid rain is
a) Use of solar power

b) Use of wind power

¢) User of hydropower

d) All of these

Ozone layer was first discovered over
a) Arctic
¢) Tropical Region

Animal husbandry results in
a) Global warming
¢) Ozone depletion

Formation of ozone layeris explained by

a) Rosenmund reaction
b) Henderson’s reaction
¢) Chapman’s reaction
d) Perkin’s reaction

The main cause of acid rain is
a) Soil pollution

Remote sensing technique makes use of properties of
: . b) Sound waves
"+ d) Wind waves

a) Electric waves
¢) Electromagnetic waves

b) October 16 |

b) Water pollution

18CIV59

¢) Skin cancer d) All of these

¢) Odorless d) All ofthese

~.b) Photochemical smog

d) Vomiting

¢)Jan 16 d) September 16

b) Antarctical
d) Africa

b) Acid rain
d) None of these

¢) Ait pollution d) All of these

The attitude distance of a geostationary satellite from earth is about

a) 26,000 km. b) 30,000 km

¢) 36000 km d) 44000 km

The changes in the reflectivity/emissivity with time is called

a) Spectral variation
¢) Temporal variation

b) Spatial variation
d) None of these

Which one of the followin g helps to find objects on the earth surface

a) Atmospheric window
¢) Radiometric error

b) Signature
d) None of these

Orbital radius of GPS satellites is approximately

a) 15000km b) 26600km

¢) 18400km d) 36100km 38
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GIS stands for
a) Geographic Information System
b) Generic Information System
¢) Geological Information System
d) Geographic Information Sharing
GIS deals with what kind and data ®
a) Numeric data b) Binary data - ¢) Spatial data d) Complex data
Among the following s example of hardware
a) Arc GIS b) Auto CAD ¢) Digitization d) Mouse
Among the following which __ci_g_img come under components 0f GIS?
a) Hardware b) Software c) Compiler d) Data
The relation between Ve]ncny wave length and frequzncy is
a) A =cf . & D)h=clf Or=cf d) A =cf
A short — term Efﬁ':--(Environmental Impact :z{is'sessment) has a time period of
a) 2 — 5 years b) 10— 15years ~ ¢)5—10 years d) 5 -7 years

EIA cer‘{il.'r'ncnced in the year Ay

a) 1960°s b) 1890°s c) 1880’ d) 1950°s

How many strategies are there in EIA

a) 5 “b)3 L9 dy4

Which 1s the first Country to pass the Amendment n the Parhament to safeguard the
environment?

a)India %  b)Brazil .. "  c)China d) Denmark

ISO 14000 standards are for the?.

a) Quality Management System
b) Environmental Management System
¢) Administration n

. d).SuppIy Chain

‘Who among the follomng 1s the most celebrated environmental activist in contemporary

India? _

a) Anna Hagaré"
b) Medha Patkar

¢) Vasundhara Raje
d) Arvind Kejrival

What is the full form of NGO?

a) Non — Governmental Organization
b) No Governance Organization

¢) Non-Governance Organization

d) Null Governmental Organization
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When did Green peace founded

a) 1965 b) 1967 ©)1968 . d)1971

When did Wild Protection Act included in the Const_itution of India.
a) 1980 b) 1972 €)1920 d) 1992

When did World Nature Organization (WNO) b’e.established?
a) 2000 b) 2001 . ¢)2010 d) 2014

8 of 8
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Sixth Semester B.E. Degree Examination, June/July 2023
Finite Element Methods

Time: 3 hrs. o TV Max. Marks: 100

Note: Answer any FIVE full questions, c-hoosihg ONE full question from each module.

Module-1
Define FEM. List the advantages and disadvantages of FEM. (10 Marks)
List and explain steps in FEM: , (10 Marks)
OR
Explain simplex, complex and multiplex elements. (06 Marks)

A cantilever beam of span ‘L’ is subjected to a pdint load at its free end as shown in
Fig.Q2(b). Derive an equation for the deflection at free end by using RR method. Assume
polynomial displacement function. :

. lp
1‘ S
4 i = ;
'Fig.Q2(b) Ty, (14 Marks)
Module-2
Derive the element stiffness matrix of 1D bar element. (08 Marks)

Using penalty method of handling boundary condition, determine the nodal displacement,

stress in each element and support reaction in the bar shown due to applied load in
Fig.Q3(b). P = 100 kN. :

Es&-; 2008 Eee = 100 & Pon

4 i W, (‘M [W S

A |gbo dhe ]

4 1 100 knt = Nl g

{ . 200 e Soo

¥ . )

Fig.Q3(b) (12 Marks)

: OR
List the assumptions made in Truss. (04 Marks)

A 4 bar truss element is shown in Fig.Q4(b). Determine the following:
1) Nodal displacement i) Stress in each element i11) Reaction at supports.
Area of each truss element = 100 mm? ; E = 2x10° N/mm’.

© 25wl
§>w C =

&)
®
20 mam

D‘ ® = >

ao v
LDy

Fig.Q4(b) (16 Marks)

e
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Module-3

5 a. Derive the Hermite shape function of a Beam element.
b. For the beam shown in Fig.Q5(b), determine the displacement at node 2 and internal loads.
Take E=210GPa,b=02m;h=04m.

‘L toKn

18ME61

(08 Marks)

4 ,___'r_-%.— = =i
; 20 kil ~m b
f i
P 3'm I 2m v
. Fig.Q5(b) (12 Marks)
OR
(08 Marks)

6 a. Derive the stiffness matrix for the torsion of shafts.
b. A solid stepped bar of circular cross section shown in Fig.Q6(b) is subjected to a torque of
| kKN-m at its free end and a torque of 3 kN-m at its-change in ¢/s. Determine the angle of

twist and shear stresses in the bar. Take E = 2x10° N/mm? and G = 7x10* N/mm”.

e

[ pre
. /
@ﬂt}l‘:‘“ o ¢.§9-w~ -
F—E28en  p  Dopwee 4
Fig.Q6(b) (12 Marks)
4 Module-4 -
7 a. Derive the goveming differential equation for 1-D heat conduction. (06 Marks)

b. Determine the temperature distribution in the composite wall using 1D heat elements, use
penalty approach of handling BC’s. Refer Fig.Q7(b).

Given : .
ki =20 W/m °C
ko= 30 W/m °C ™Ml Kk K |k To= aoc
k;=55 W/m °C HI ‘ *
h=30 Wm’C L
T..=900°C
A = Unit area 0ok 0w, 027,
Fig.Q7(b) (14 Marks)
OR
8 a. Derive the element stiffness matrix of 1-D fluid flow element. (06 Marks)

b. For the smooth pipe of variable cross-section shown in Fig.Q8(b), determine the potential at
the junction, the velocigies in each section of pipe and the volumetric flow rate. The potential
at left end is P, = 10 m%s and at right end is P4 = 1 m’/s. For the fluid flow through a smooth

pipe ky= 1.

A gmq" l———l]_—_
= =2 ]
Pt A e
—j-___j_—_.q
N m P Y g \m ¥
# % R 8
j— g e SR N 4 4 R _ _B_..%
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Module-5
Derive the element stiffness matrix of a trlangular axisymmetric element using potential
energy approach. (06 Marks)
For the element of an aXISymmetnc body mtatmg with constant angular velocity
w = 1000 rev/min as shown in Fig.Q9(b). Determine the body force vector. Include the
weight of the material, where specific density is 7850 kg/m”.

&:Jw : ; .gc;o: qu
:' R c
1

o1 60 __;
|: ICS'OIQQ ,'er S‘D
Fig.Q9(b) (14 Marks)

OR ;
Derive an expression of element mass matrices of
(i) 1-D bar element
(11) Truss element ' (10 Marks)
Evaluate eigen value and eigen vector of longitudinal vibration of the constrained uniform
circular bar shown in Fig.Q10(b), Take minimum two elements. Take E = 210 GPa and

p = 7860 kg/m".
0215 7![,

Fig.Q10(b) _ (10 Marks)

B T . W
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Sixth Semester B.E. Degree Examination, June/July 2023
Design of Machine Elements - 1l
Time: 3 hrs. _ Max. Marks: 100

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

2. Using design data hand book is permitted.
3. Assume missing data suitably,

" Module-1

Discuss about the following terms :

(1) Active coils

(11) Deflection

(i) Solid length.

(iv)  Free length

(v) Resilience (05 Marks)
Derive an expression for energy stored in aspring. (05 Marks)

Design a helical compression spring to carry a load of 500 N with a deflection of 20 mm.
The allowable shear stress in the spring material is 350 MN/m? and the modulus of rigidity

is 82.7%10° MN/m?. The spring index is 6. (10 Marks)

OR
A leather belt 125 mm wide and 6 mm thickness transmits power from a pulley 750 mm
diameter which runs at 500 rpm. The angle of lap is 150" and the coefficients of friction
between the belt and the pulley is 0.3. If the belt density is 1000 kg/m® and the stress in the
belt is not to exceed 2.75 N/mm’, find the power that can be transmitted by the belt. Also
find the initial tension in the belt. i® 7 (10 Marks)
An oil well has'to be drilled to a depth of 900 mm using 100 drill pipe. Assume 200 N for
every 15 m length of pipe. The rope sheaves are of 80 mm diameter and acceleration is
2.5 m/s% Determine the size of 6x37 wire rope for lifting the string of pipes using a FOS as
3 and ultimate stress as 1800 MPa. Yy (10 Marks)

Module-2

Design a pair of spur gear to transmit 27°kW for an oil pump with the gear ratio of 3 : 1, the
“.Ipm of the pinion is 1200, the centre distance is 400 mm, and the gears are to be forged steel

o

untreated with 145 FDI. Check the design for dynamic and wear condition, (20 Marks)

: OR
A pair of helical gears are.used to transmit IS kW. The teeth are 20° full depth in normal
plane and have a helix angle of 30 . The pinion has 24 teeth and operates at 1000 rpm. The
velocity ratio is 5 to 1. The pinion is made of cast steel [Gd =50 MPa] and the gear is of
bronze [O'd =40 M.Pa]. The pinion material is hardened to 200 BHN. Design the gear pair.
% 3 (20 Marks)

1of3

94



Module-3
A pair of straight tooth bevel gear at right angle is to transmit 5 kW at 1200 rpm of the
pinion. The diameter of the pinion is 80 mm and the velocity ratio is 3.5 to 1. The tooth form

1S 14% composite type. Both pinion and gear are made of CI [Ga =355 memz] . Determine

the face width and the required module from the stand point of strength using Lewis
equation and check for design from the stand point of dynamic load and wear load.

(20 Marks)
OR
Design a worm gear to transmit 2 kW at 1000 rpm, speed ratio is 20 and centre distance is
200 mm. (20 Marks)
Module-4

A cone clutch with a face angle of 14" has to transmit 286 N-m of torque at a speed of
600 rev/min. The larger diameter of the clutch is 250 mm, face width is 60 mm and
co-efficient of friction is 0.18. Determine (i) Axial force to transmit the torque (i1) Average
normal pressure (iii) Maximum normal pressure. Assume uniform wear condition.

(10 Marks)
A single plate friction clutch of both sides effective has 0.3 m outer diameter and 0.16 m
inner diameter. The coefficient of friction is 0.2 and it runs at 1000 rpm. Find the power
transmitted for uniform wear and uniform pressure distribution cases if the allowable
maximum pressure is 0.08 MPa. : e ™ (10 Marks)

OR
Fig. Q8 (a) shows a CI brake shoe. The coefficient of friction.is'0.30. The breaking torsional
moment is to be 346 N. Determine _
(i)  The force P, for anti-clock wise rotation.
(ii) The force P, for clockwise direction.
(itl) Where must the pivot be placed to make the brake self energizing with the counter
clockwise direction.

Fig. Q8 (a) (10 Mark§5
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In a simple band break, the length of the Tever is 440 mmm, the tight end of the hand is
attached to the fulcrum of the lever and the slack end to a pin 50 mm from the fulcrum. The
diameter of the break drum is 1 mm and arc of contact is 300°, the co-efficient of friction
between the band and the drum is 0.35. the break drum is attached to a hoisting drum of
diameters 0.65 m that sustains a load of 20 kN (Fig. Q8(b)),

(i) Force required at the end of lever to support the load. :

(i) Width of steel band if the tensile stress is limited to 50 N/mmr’.

56— ] e il jF

i _ o.65m
.
-
Aed - ¢im
3bat
77 2068
Fig. Q8 (b) (10 Marks)
e ? Module-5 .
Derive Petroff’s equation for lightly loaded bearing. (12 Marks)

For a full journal bearing has the following specification Shaft diameter 45 mm, bearing
length 66 mm, Clearance ratio 0.0015, Speed 2800 rpm, Load 800 N and absolute viscosity

8.27x107 Pa<8. Determine (a) frictional torque (b) Co-efficient of friction (¢) Power loss.
(08 Marks)

OR :
A full journal bearing of 50 mm diameter and 100 mm long has a bearing pressure of
1.4 N/mm’. The speed. of journal is 900 rpm and the ratio of journal diameter to the
diametrical clearance is 1000. The bearing is lubricated with oil whose absolute viscosity at

“the operating temperature of 75" C may be taken as 0.011 kg/m. The room temperature is

35°C. Determine :

(i) The amount of artificial cooling required.

(i) The mass of lubricating oil required, if the difference between outlet and inlet

temperature of the oil is 10°C.

Take specific heat of 1850 J/kg K. (10 Marks)
A bearing for an axial flow compressor is to carry a radial load of 4905 N and thrust load of
7452 N. The service imposes light shock and the bearing is used for 40 hours/week for
5 years. The speed of the shaft is 300 rpm and diameter of the shaft is 60 mm. Select a
suitable bearing. (10 Marks)

% ok % ok %
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Sixth Semester B.E. Degree Examination, June/July 2023

Heat Transfer
Time: 3 hrs. Yy '« Max. Marks: 100
Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.

2. Use of Thermodynamic and Heat Transfer data Iumd book is permirted.
3. Any missing data can be suitably assumed.

o Module-1
1 a With usual notations;= startmg from 3-dimesional conduction equation, derive one
dimensional equation in‘rectangular coordinates. (10 Marks)

b. Explain the defeze_nt'_boundary conditions as apphcab]e to heat transfer analysis. (10 Marks)

OR
2 a. Whatis crmcai thlckness of insulation? Derive an expression for critical radius of insulation
interms of thermal conductivity and HTC “h’. (10 Marks)

b. A furnace wall is made up of inside silica brick (K = 1.856. W/m-K) and outside magnesia
brick (K= 5.568 W/m-K) each 10 mm thick. If inner and outer surface temperature of wall
are 820°C and 120°C. Fmd the heat flow rate through the plane Wall/m®. Take the contact

resistance of 1.722 x 107 m? KfW Also find the interface temperature. (10 Marks)
Module-;

3 a. With usual notations, derive an expression for temperature dlstrzbutzon for infinite Fin. State

the assumptions made. (10 Marks)

b. Find the amouai of heat transfer through iron fin of th](:kness 5 mm, height 50 mm and
width 100 cm. Take atmospheric ‘temperature as 28°C and K = 50 W/m-K. The
HTC = 10 W/m>-K the temperaturc difference at the base of the fin = 80°C. Estimate the

efficieney of the fin. (10 Marks)
4 a. With usual notations denve an expression_for temperature distribution through a body for
“lumped parameter apalysis in terms of Biot number and Fourier number. (10 Marks)

b. ‘Mild Steel Sphereof 15 mm dia initially at 625°C is exposed to current of air at 25°C with
HTC h = 120 W/m*K. Calculate:

(i) Time required to cool the sphere to 100°C

(i) Initial rate of cooling in °C/see.

(iii) Total energy removed fot one minute. The thermophysical properties for MS are
K =43 W/m-K, C =474 W/m-K, p = 7850 kg/m’ and o = 0.045 m*/sec. (10 Marks)

- Module-3
5§ a. Write a note on spectral and total emissive power of a body. (08 Marks)
Write a short note on-the concept of black body and grey body. (04 Marks)

c. The average solar radiation flux on the earth’s atmosphere is 1353 W/m”. Calculate the
temperature of sun (a black body) having diameter 1.392 x 10° km and has a mean distance
of 1.496 x 10" km from the earth’s atmosphere. State any assumption made. (08 Marks)
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OR
Explain Wein’s displacement law, Kirchoff’s law and Max Plank’s law. (10 Marks)
Two large parallel planes with emissivity of 0.6 are at 900 K and 300 K. A radiation shield
with one side polished and having emissivity of 0,05, while the emissivity of other side is
0.4 1s proposed to used. Which side of the shield to face the hotter plane, if the temperature

of shield is to kept minimum? Comment on yaur answer. (10 Marks)
Module-4
Explain the concept of devclopment of boundary layer over a ﬂat plate with different zones.
(10 Marks)

Atmospheric air at 2°C and free stream velocity of 20 m/s flows over 1.5 m long flat plate
maintained at uniform temperature of 88°C. Calculate:

(i)  The average HTC ‘h” over the region of laminar boundary layer.

(1) Average HT.C. (Heat Transfer Coefficient) for entire length of plate 1.5 m.

(iii) Total Heat TransferRate. Take critical Reynolds number Re, = 2 x 10°. (10 Marks)
OR

Explain the mgmﬁcance of Reynolds number Prandtl Number, Nusselt number and

Grasshof number with equations. (10 Marks)

Calculate the total heat loss from a human body, assuming as vertical cylinder, 30 ¢m in dia
and 175 cm in height stand in stlll air at 13°C. Take the skin temperature as 37°C and

emissivity as 0.4. P (10 Marks)
Module-5 - -

Define heat exchanger and ¢lassify them. ! (04 Marks)

Derive an expression for Lag Mean Temperatiire Dliference (LMTD) for counter flow heat

exchanger. State the assumptions made. (08 Marks)

A heat exchanger is required to c00l.55000 kg/hr of aloohnl from 66°C to 40°C using

44,000 kg/hr of water entering at 5°C. Calculate:

(i)  Exit temperature of water :

(11) Heat transfer

(i11) Surface area required for parallel flow and eounter ﬂow type heat exchanger design
and comment on the results overall HTC U = 580 W/m’-K, Coateonony = 3760 J/kg-K,

£ p(water) — =4180 J.-'fkg'K (08 Marks)

. OR
Define film wise and drop wise condensation process. (04 Marks)
With a neat sketch, explain the modes of pool boiling. (08 Marks)

Steam at 0.065 bar condenser on a vertical plate 0.6 m square. If the surface temperature of
the plate is maintained at 15°C, estimate the rate of condensate. The properties of condensate
at mean temperature 26.4°C are, p = 1000 kg/m’, n = 864 x 10° N-S/m’,
K = 0.913 W/m-K., hgtatent reay= 2412 x 10° J/kg-K. (08 Marks)
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Non - Traditional Machining
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Note: Answer any FIVE full questions, choo's'iﬁg ONE full question from each module.

. ~Module-1
1 a Define Non-traditional Machining. What are the need of NTM? Explain briefly. (08 Marks)
b. What are difference between Conventional and Non — conventional Machining? (06 Marks)
¢. List and explain the various factors to be considered for selection of NTM process.
(06 Marks)
: OR
2 a. Give classification of NTM process. (08 Marks)
. List applications of NTM. (06 Marks)
¢. List any 3 advantages and limitations of NTM. (06 Marks)
Module-2
3 a. Withneat sketch, explain USM process. ; (10 Marks)
b. Explain with neat diagram, process parameters in USM. (10 Marks)
OR
4 a Explain with neat sketch, working principle of Abrasive Jet Machining and also give
advantages of AJM. (10 Marks)
b. With the neat sketch, explain Water Jet Machining process and also give advantages and
limitations of WM. (10 Marks)
Module-3
5 a. With neat sketch, explain the working of ECM process. (10 Marks)
b. With neat sketch, explain ECG. Also give the advantages and limitations of ECG. (10 Marks)
OR
6 a. Explain the following in Chemical Machining Process :
1) Maskants 1) Etchants. (08 Marks)
. List out advantages and applications of Chemical Machining. (06 Marks)
¢. Write a short note on Chemical Blanking. (06 Marks)
- Module-4
7 a. Explain with neat sketch the mechanism of metal removal in Electric discharge machining
and also give applications. (10 Marks)
b. Explain Die Electric Medium, its functions and desirable properties in EDM process.
(10 Marks)
OR
8 a. With a neat sketch, explain Plasma Arc Machining Process. (10 Marks)
b. Discus some of the important considerations in the design of Plasma torch in PAM.
(10 Marks)99
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Module-5
With a neat sketch, explain working principle of Laser Beam Machining. (08 Marks)
What are the advantages and disadvantages of LBM process? (06 Marks)
List the limitations and applications of LBM proces. (06 Marks)
OR

Explain with the help of neat diagram Principle of Electron Beam Machining (EBM).

(10 Marks)
What are the advantages |, disadvantages and applications of EBM process? (10 Marks)

* h * koK

20f2
100



wx [ [ [[]]

18ME654

Sixth Semester B.E. Degree Examination, June/July 2023
Advanced Material Technology

Time: 3 hrs. " - Max. Marks: 100

g blank pages.

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

1. On completing your answers, compulsorily draw diagonal cross lines on the remainin

2,

Important Note :

Note: Answer any FIVE full questions, c}ibosing ONE full question from each module.

‘Module-1

a. Discuss the brief classification of Engineering Materials with examples. (10 Marks)
b. Listand explain engineering material properties. : (10 Marks)
OR
a. What are the basic steps for material selection? (10 Marks)
b. Identify the different materials used in the field of aero, auto, marine, machinery and nuclear
applications. ' k (10 Marks)
Module-2
a. How do you classify the fibre reinforced composites based on the matrix used? Explain each
category. : N (10 Marks)
b. Listand explain the properties and application of : (i) Glass fibers (i) Carbon fibers
: (10 Marks)
OR
a. Write a note on titanium matrix alloy used in MMCs. (07 Marks)
b. Briefly describe automotive applications ofaluminium matrix MMCs. (08 Marks)

c. With suitable sketches, explain the Hand lay up methods of manufacturing PMCs. (05 Marks)

Module-3
a. List the properties of ceramics. : (05 Marks)
What is bioceramic material? (05 Marks)
c. Explain in detail bio-reactive glasses and glass ceramics. (10 Marks)
a.  Sketch and explain different methods of proeessing ceramics. (10 Marks)
b. Explain low temperature and high temperature materials application. (10 Marks)
Module-4
a. Tllustrate the important features of dual steels, micro alloyed and high strength low alloy
(HSLA) steel. (10 Marks)
b. Write notes on:
(i) Inter metallics
(1) Niand Ti Aluminides (10 Marks)
OR
a. With the help of a neat sketch, explain the production of Boron fibers. (10 Marks)
b. Write a note on Foams, Adhesives and Coatings. (10 Marks)

1 £



10

18ME654
Module-5
What are shape memory alloys? List the applications of shape memory alloys. Discuss the
term “shape memory effect”. gt (10 Marks)
Discuss varistors and intelligent materials for biomedical applications. (10 Marks)
OR
What are nano materials? Discuss the importance, classification and challenges in nano
technology. : (10 Marks)
Write the physical and mechanical properties, applications of nanomaterials. (10 Marks)
# ok ok ok ok
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Sixth Semester B.E. Degree Examination, June/July 2023
Non-Conventional Energy Sources

Time: 3 hrs. | Max. Marks: 100

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

Module-1
a. Enlist and explain the merits and demerits of any three non-conventional Energy Sources.
: v (10 Marks)
b. Explain Tar Sands and Oil shale as energy sources and mention their limitations. (10 Marks)

% OR
a. With schematic representation, explain mechanism of absorption, scattering beam and
diffuse radiation received at earth’s surface. (10 Marks)
b. Explain with a ncat":sketch, explain the working of pyrenometer. (05 Marks)
c. Explain briefly the need for alternate energy sources. (05 Marks)
Module-2

a. Define the following term with respect to solar radiation:
i) Hourangle ii) Declination angle iii) Zenith angle iv) Latitude angle

v) Solar Azimath angle. (10 Marks)
b. Calculate the day length of location (latitude 22° 00' W, 73° 10" E) during the month of
March 1. s : : (05 Marks)
¢.  With the usual expression for flux explain beamand diffuse radiation on a tilted surface.
(05 Marks)
. OR
a. With a neat sketch explain working of liquid flat-plate collector. (08 Marks)
Describe solar pond for solar energy collection and storage. (07 Marks)
c. Explain how solar energy can be used for drying witha neat sketch. (05 Marks)
Module-3

a. List and discuss the various parameters that-affect the performance of collector. (10 Marks)
b. " Explain the heat transfer process in LFPc with neat sketch and write the energy balance

equation, explaining each terminal. (10 Marks)

a. Explain the working principle and I-V characteristics of a solar PV cell. (10 Marks)

b. Define : i) Collector efficiency factor ii) Collector heat removal factor of LPFc write the

expression for the above. (05 Marks)

¢.  What are the applications of solar PV cell? (05 Marks)
_ Module-4

a. Describe the main consideration in selecting the site for wind generators. (10 Marks)
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b.  Wind blows with a velocity of 15 m/s at 15

o e

o e

°C and 1 std. atm. pressure. The turbine diameter

is 120m with operating speed of 40 'pm at maximum efficiency. Propeller type wind turbine

is considered. Calculate the following :

1) Total power density in the wind stream
1i) Maximum obtainable power density
i11) Obtainable power density

iv) Total power

v) Torque at max n

vi) Maximum axial thrust _
Assume R = (.287 kJ/kgK . n =35%.

= OR
Explain with a sketch, the closed Rankine cycle OTEC system.
Explain briefly the harnessing of Tidal energy.
Explain the advantages and disadvantages of Tidal energy.

State the environmental problem associated with geothermal energy conversion.

List the factors affecting biogas generation.

Sketch and explain the working of a fixed dome type biogas plant used in India.

OR

(10 Marks)

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

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

What are the different methods of hydrogen production? Describe electrolytic method of

hydrogen production.
Briefly explain the safe utilization ofhydrogen;-energy.
Describe various methods of storage of hydrogen.

ok ok ok ok
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(05 Marks)
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Sixth Semester B.E. Degree Examination, June/July 2023
Supply Chain Management

3 hrs. Max. Marks: 100

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

“Module-1
What is Supply Chain Management“’ Explain the network of SCM, with a relevant diagram.
(10 Marks)
Explain the importance of S@M‘ in the present context for an Organization. (10 Marks)
OR £=2
Explain two views of SCM process. ' (12 Marks)

What is Responsweness with reference to SCM" How do you achieve it? Explain. (08 Marks)

Modu]"e—2
Explain the Strategic Outsourcing process, _with a neat flow chart. (10 Marks)
What is Make V/s Buy strategy? How Economics of Scale influences Make V/s Buy
decision? Explain briefly. . (10 Marks)
OR :
What are the two different modes of supplier selection? Explain briefly. (10 Marks)
Why Supplier development 1s essential to ach:eve ‘or create a World class supply base.
(10 Marks)
Module-3 |
List and explain different objectives of Stores and Warehouse Management. (10 Marks)
Explain briefly different modes of transportation of transporting goods. (10 Marks)
OR
Explam various factors which influence the distribution network design. (08 Marks)
List and briefly explain the objective function, constraints of following models :
1) Capacitated plant location model . ii) Gravity location model. (12 Marks)
Module-4

Mr. Sampath 1s pl&nmng to open a Computer store. He has 2 choices to make , large or
small. The demand can be either low or high with probabilities of 0.45 and 0.55 respec-tively.
If small store 1s built at high demand annual revenue is estimated as Rs 20 lakhs. Later he
can either expand that or do nothing. If he expands the revenue will increase to 40 lakhs with
an mvestment for expansion being 5 lakhs. If he does nothing | his revenue will remain same
as earlier. At low demand he will do nothing and revenue will be 10 lakhs. If he builds large
store, at high demand , he will earn Rs 80 lakhs annually. At low demand, either he can sell
it for Rs 30 lakhs or wait for better future which will get him a revenue of Rs 50 lakhs. If the
cost of building and large store is Rs 30 lakhs and small store is Rs 10 lakhs, which store
must be built?Use decision tree for your analysis over a 1 year period. Without considering
discounted cash flow. (12 Marks)
Explain the law of demand and optimal pricing decision with a suitable example. (08 Marks] 05
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OR .
Explain the concept of overbooking with relevant m(jdel and a suitable example. (10 Marks)
that the housing needs is normally dlsmbuted w1th a mean of 6,00, 000 square feet and
standard deviation of 195, 000. The Manager can lease a warehouse in advance for next 3
years at Rs 300000/year or purchase the warehouse on the spot market at an average of
Rs 500000/year. How large, the annual Q(mi'ract should the Manager 51gn‘? (10 Marks)

_ Module-5
Why Integration is necessary in a supply chain? How do you a_(__:hieve it? Explain. (10 Marks)
What is Bull Whip effect? What causes it? How do you control it? Explain briefly.(10 Marks)

OR
Explain the concept of Supply Chain Mapping with relevant diagrams. (10 Marks)
Is information technology a key driver for the success of SCM? What characteristics of
Information will support supply chain decision? Explain briefly. (10 Marks)

Note : for question 8b, choose the suitable value from the following table :

Value of K | Service level in %
- 0.1 46.0
) 2 42.1
33 382
-04 34.5
-0.5 ~30.8
-0.6 _ 29.5
-0.7 s 24.5
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