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

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8 = 50, will be treated as malpractice.
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Third Semester B.E. Degree Examination, Dec.2018/Jan.2019
Engineering Mathematics - 1l

Time: 3 hrs. Max. Marks: 100

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

Module-1
1 a. Find the Fourier series expansion for the periodic function f{x), if in one second
. 0 —-m<x<0
f(x)= : " (08 Marks)
% O<x<m

b. Expand the function f{x) = x(n—x) over the mterval (0, ) in half range Fourier cosine series.

(06 Marks)

¢. The following value of function y gives the displacement in inches of a certain machine part
for rotations x of a flywheel. Expand y-in terms of Fourier series upto the second harmonic.

Rotations X| 0| w6 |2n/6 | 3n/6 |4n/6 | 57/6 | ©
Displacement |y | 0 | 9.2 | 144 [ 178 | 173 ]11.7 ] 0

(06 Marks)

o OR
2 a. Find the Fourier series expansion for the function :

i X | Bt T |
f(x)=
{rc{?n-x); lzx =%

2 w0
and deduce - 27., . (08 Marks)
=l (21‘[ -1y~
Expand in Fourier series f{x) = (7 - x)” over the interval 0 < x < 27. (06 Marks)

¢. The following table gives the variations of periodic current over a period T.

t (secs) Q] T/6 [ T3 [LF2 [ 2T 5T6 [ T
A (Amps) 1.98 | 1.30 | 1.05 | 1.30 | -0.88 | —0.25 | 1.98 |
Expand the function (periodic current) by Fourier series and show that there is a direct

current part of 0.75 amp and also obtain amplitude of first harmonic. (06 Marks)
Module-2
2
- s g 25 5 I—x7; |xkl
3 a. Find Fourier transform of f(x)= x|
0; X [>1
X COS X —SIn X
and hence evaluate Jm—ﬁ dx . (08 Marks)

X
0
b. Find Fourier Cosine transform of the function :
4% = Qagzl

f(x)=<4—-x ;. . Ixx <4 (06 Marks)
0 Xx>4
¢. Find z-transforms of : i)a" sinnd ii)a" cosnb. (06 Marks)
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OR
Find Fourier sine transform of f{x) = ¢ ™ and hence evaluate : j—x i dx,m>0.
: 0 o
(08 Marks)
Find z-transform of u,, = cos h(n—; + 6} N8 ' (06 Marks)
Solve the difference equation using z-transforms u,,;» +6u,,, | +9u, =2" .Given ug=u; = 0.
(06 Marks)
Module-3
If O - 1s the acute angle between the two regression lines relating the variables x and y, show
2
| = G\O
that Tan0 :{ : J e = |- (08 Marks)
I Gy Oy
Indicate the significance of the cases r=+l and r= 0
Fit a straight line v = ax +b for the data.
x| 1515 [ 21 [ 25
ly] 50 | 70 | 100 | 120
(06 rVlarks)
Find a real root of the equation by using Newton- Raphson method near x = 0.5, xe* = 2,
perform three iterations. % (06 Marks)

OR
Compute the coefficient of correlation and equation of regression of lines for the data :
x| 1 | 213]4]| 5| 6"
| ¥ 9 €8 J710 [ 12 )11 | 13714

(08 Marks)
"The Growth of an organism after x — hours is given in the following table
X (hours) 5 15 | 20 | 30 | 35 | 40
y (Growth) | 10 | 14 | 25 | 40 | S0 | 62
Find the best values of'a and b in the formula y = ac”™ to fit this data. (06 Marks)

Find a real root of the equation cos x = 3x — | correct to three decimals by using Regula —
False position method, given that root lies in between 0.6 and 0.7. Perform three iterations.

(06 Marks)
Module-4
Find y(8) from y(1) = 24, y(3) = 120, y(5) = 336, y(7) = 720 by using Newton’s backward
difference interpolation formula. (08 Marks)
Define f{x) — as a polynomial in x for the following data using Newton’s divided difference
formula. (06 Marks)
—4 -1 0 2 S
| fix) | 1245 | 33 S 9 1335

Evaluate the mtegral 1= _[ using Simpson’s erd rule using 7 ordinates. (06 Marks)

0
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OR _
For the following data calculate the differences and obtain backward difference interpolation
polynomial. Hence find f{0.35). (08 Marks)

X 0.1 0.2 [«03 04 | 0.5
fix)| 1.40 | 1.56 | 1.76 | 2.0 | 2.28

Using Lagrange’s interpolation find y when x = 10.

[x]e5 [ 6 ]9 |11
lyl[ 12| 13]14] 16

(06 Marks)

|
X

Evaluate J
01+x

5 dx by Weddle’s rule considering seven ordinates. (06 Marks)
Module-5
Verify the Green’s theorem in the plane for .[(XE B yz)dx +3x2y dy where C — is the circle
: 2
x*+y” = 4 traced in positive sense. (08 Marks)
Evaluate I(sin z.dx —cosxdy + sin”j/dx) by using Stokes theorem, where C — is the boundary
&
of the rectangle 0 < x < m, Osys landz=3. (06 Marks)
Find the curve on which the functional : jEy’z +12xy]dx with y(0) = 0, y(1) = 1 can be

O
extremised. (06 Marks)

OR

Given _f:(3>(2 — y)i+ xzj+(yz - x)k evaluate If-dr from (0, 0, 0) to (1, 1, 1) along the
o

_p_aths X=t.v= & and z = t3. : ' (08 Marks)

- Derive Euler’s equation in the form L. ﬁ[ﬁ-«) =} (06 Marks)

ey’
Prove that the shortest distance between two points in a plane is a straight line. (06 Marks)

dy dx

L I O ‘J
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2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8 = 50, will be treated as malpractice.

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

USN 17"7MATDIP31
Third Semester B.E. Degree Examination, Dec.2018/Jan.2019
Additional Mathematics - |
Time: 3 hrs. Max. Marks: 100

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

(==Y
=}

b.

C.

‘Module-1
_ B] no
Prove that (1 + cos® +1isin0)" + (1 + cosd — i sinf)" = 2""! cos” 2 } cos 3 (08 Marks)
Express +/3+i in the polar form and hence find its modulus and amplitude. (06 Marks)
Find the sine of the angle between vectors a =i+ j +k and b=2i —3} +2Kk (06 Marks)
Express k. jl n the form x + 1y. : (08 Marks)
— ¥l

If the v_eéi_oi‘ 91+ K} +k=0and 41— 2} ~2k are perpendicular to each other, find i.
! ” (06 Marks)
Find X, such that the vectors 2i —j+k, 1+2j-3k, 31+Aj+5k arecoplanar. (06 Marks)

Module-2
Hy= e , prove that (1 ~x2)yﬂ+3 -(2n + ¥)’xy,',' s fioems (n2 + a2)yn =0 (08 Marks)
With usual notations, prove that tan¢ = r%g (06 Marks)
- dr
3 3 = !
If u=log %Y | prove that x 2 +y P -1, (06 Marks)
¢ );2 + yz OX 8)/
< _ OR ‘
Using Maclaurin’s series, expand tanx upto the term containing x°. (08 Marks)
Find the pedal equation of r = a(1 - cos). _ (06 Marks)
“Ifu=x+ 3y2 -7 g = 4x2yz and w=27" - xy, find oL, V—’—t‘i-)v- at (1, -1,0). (06 Marks)
o(x.y,7)
Module-3
. ni2
Obtain a reduction formula for Icos" xdx, (n>0). (08 Marks)

0
a X? 5

Evaluate | ———dx (06 Marks)
'{[ va'-x’¢
3. 3 ity

Evaluate J. _[xy" dx dy (06 Marks)
1
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OR

mi2 5
Obtain a reduction formula for Jsin "xdx ,(n>0). (08 Marks)
0

2a
Evaluate Jx2\f2ax —x? dx (06 Marks)

Evaluate J J' I(x+y+?)dx dydz " _ (06 Marks)

-1 0 x-z

Module-4 o
A particle moves along the curve x = 2t y = t* — 4t andz = 3t — 5, where ‘t’ is the time.
Find its velocity and acceleration vectors and also magnitude of velocity and acceleration

att= 1. : :-- 5 (08 Marks)
In which direction of the directional derivative of x’yz’ is maximum at ( —1) and find
the magnitude of this maximum. (06 Marks)
Show that F = (y+ z); +{x + z)} +(x+ y)l% 1s irrotational. (06 Marks)
OR
If o = xy’z’ — x'y'z, find V¢ and |Vé|at (1,1, 1). (08 Marks)
If F=(x+y+Di+j—(x+y)k , showthat F . CuriF =0, (06 Marks)
Ifx =0 +1, y=4t—3, 2% 2’ 6t reprcsems the parametric cc;uatl{m ofa curve, find the
angle between the tangents att =1 and t = %, (06 Marks)
Module-5
Solve : [x tanvy— 2l sec’ Xde = x sec’ Xdy W} (08 Marks)
X X X e X
; 2, dy oy
Solve © xy(l+ xy )—dm A | k. (06 Marks)
" _
Solve - Y, bkl o B ' (06 Marks)
dx sinx+xcosy+x :
OR
Solve : By +2x +4)dx — (4x + 6y + S5)dy =0 (08 Marks)
Solve : (1 +vy 1)dx = (tan y— x}dv (06 Marks)
Solve : (y log y)dx + (x — log y)dy = 0. (06 Marks)
* ok ok ko
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USN 17ME32
Third Semester B.E. Degree Examination, Dec.2018/Jan.2019
Material Science
Time: 3 hrs. Max. Marks: 100

1 a
b.
¢

2 a
b.

3 a
b.
&

4 a
b.

5 a
b.

6 a.
b.
€.

7 a.
b.
G.

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

Module-1
Define APF and coordination number. Calculate the APF for HCP structure. (08 Marks)
Differentiate Edge dislocation and screw dislocation. (05 Marks)
State and explain Fick’s 1 and 1I law diffusion. (07 Marks)
OR
List the mechanical properties in plastic range. Explain them briefly. (08 Marks)
With neat sketch, explain S-N diagram and creep curve. (12 Marks)
Module-2
Define solid solution. Explain the different types of solid solutions. (07 Marks)
Explain the factors affecting the formation of solid solution. (05 Marks)
Explain Lever rule and Gibbs phase rule with an example. (08 Marks)
OR
Draw Fe-Fe;C diagram and indicate the phase temperatures and also write the invariant
reaction. ‘ (12 Marks)

What 1s homogenious nucleation? Obtain an expression for critical radius ot Nuclei.
(08 Marks)

Module-3
Draw TTT diagram for 0.8% C and super-impose the cooling curves. Explain briefly.
(10 Marks)

With neat sketch, explain hardening and tempering heat treatment processes. (10 Marks)
OR

Explain the Age hardening of Al-Cu alloys. (05 Marks)
With neat sketches explain Flame Hardening. (06 Marks)
List the properties and applications of Gray cast Iron, Malleable Cast Iron and S.G. Iron.

; (09 Marks)

Module-4

Define ceramics and what are its types? (06 Marks)
Enumerate Electrical and Mechanical properties of ceramics. (08 Marks)
Write the uses of plastics in the various field of engineering. (06 Marks)
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OR
Differentiate the thermo plastics and thermo setting plastics. (05 Marks)
With a neat sketch explain the processing of plastics using injection moulding method.
(10 Marks)
Write a note on properties and applications of smart materials. (05 Marks)
Module-5
Define composites. Give its classification. (05 Marks)
With a neat sketch, explain pultrusion process. (08 Marks)
What are the advantages and applications of composites? (07 Marks)
OR

Derive an equation for Young’s modulus of FRP composites using:
i) Iso-strain condition
11) Iso-stress condition (14 Marks)
Calculation the tensile modulus of elasticity of unidirectional carbon fibre reinforced
composite material contains 62% by volume of carbon-fibres in
1) Iso-stress condition
1) Iso-strain condition
Take: Ecarbon fibre = 37.86 < 10* N/mm’
Ecpoxy = 42 x 10° N/mm’ (06 Marks)

%k sk 3k %k 3k
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50, will be treated as malpractice.

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

USN 17"7ME33
Third Semester B.E. Degree Examinat ¢.2018/Jan.2019
Basic Thermody
Time: 3 hrs. Max. Marks: 100

Note: 1. Answer any FIVE full questions, ¢

each module.

2. Use of Thermodynamic Data Handbook is permitted.

dule-1

1 Define the following with e
i) Open system ii) system iii) Isolatedﬁsy em
iv) Path function %m t function. (10 Marks)
In 1709, Newton prop linear temperatur ¥ where ice point and normal human
body temperature are ‘assumed as two fixed pints of 0°N and 12°N respectively. The
temperature of hyfnafl body on the Celsius scale is 36°C. Obtain relation between Newton
scale and Celsiu ] (10 Marks)
2 a
(10 Marks)
b. Determine the total w process as shown
below: Fig Q2(b).
(10 Marks)
3

completes 100 cycles pe;

item and compute the

of work output in kW.

process Duringgea ycle the sum of all heat transfers is -170kJ. The system
hin. Complete the following table showing the method for each

Q (kJ/ min) | W (kJ/min) | AE (kJ/min)
0 2170 ?

21000 0 ?

—2100 ? — 36600

? ? ?

1 of2
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OR
Prove that Kelvin — Planck statement and Clausius
thermodynamic are equivalent.
State Carnot’s theorem.
A reversible heat engine operates between two rese
The engine drives a reversible refrigerator which o
of 40° and -20°C. The heat transfer to the heat
combined engine refrigerator plant is 360kJ. B

ents of second law of

(08 Marks)

(02 Marks)
temperature of 600°C and 40°C.
s between reservoirs at temperature
ine is 2000kJ and net work output of
ate the heat transfer to the refrigerant and

net heat transfer to the reservoir at 40°C. (10 Marks)
Explain how free expansion and fri (08 Marks)
What is internal and external irrev (04 Marks)
Show that entropy is a property . (08 Marks)
State and prove Clausiu (10 Marks)
0.5 Kg of air initially nstant pressure until the volume is
doubled and is then heate i ume untill the pressure is doubled. For
the total path, fin. (10 Marks)

(04 Marks)

(06 Marks)

water and saturated steam at a
ind the pressure, mass, specific
(10 Marks)

temf)&@@ure of 250°C. The mass '
volume, enthalpy, entropy and i i

‘throttling calorimeter.
(10 Marks)
s into a pipe carrying wet
ate is 2.3 Kg/s. Determine the
in the pipeline. (10 Marks)

Module-5

" ii) Amagat’s (08 Marks)
temperature , ii) Wet bulb temperature
é iii). Specific humidit i i idi (04 Marks)
ixture of gases has ﬁ;h;&followmg ) ic composition
0,=12%
(08 Marks)
Derive Vander Waal’§ constant interms of critical properties. (08 Marks)
Explain the fol : i) Compressibility factor

; ii) Law of corresponding states (04 Marks)

Determine the mass of Nitrogen contained in a 35m’ vessel at 200 bar and 200 K by using
i) Ideal gas equation  ii) Compressibility chart. (08 Marks)

% %k % 20f2 * %



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

50, will be treated as malpractice.

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

USN DIR| N9 eD|R ¢ 1"ME/MA34
Third Semester B.E. Degree Examination, Dec.2018/Jan.2019
Mechanics of Materials
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing
ONE full question from each module.
Module-1
1 Derive the expression for elongation in taper round bar of length ‘7, tapering uniformly for

diameter ‘d;” to “d>” and subjected to an axial load of ‘F’ modulus of elasticity is E.

(10 Marks)
Find the elongation in a bar loaded as shown in Fig.Q.1(b). Take modulus of elasticity for
steel Es = 200GPa, for copper Ec= 100 GPa and for aluminium E = 70GPa. (10 Marks)

2 0
—copper Al s steel

9okN| R[E of: 9okN

D0 ] R e, S .

= e

zoogel _ zoomry | , 300mn)

Fig.Q.1(b)

OR
Derive relation between Young’s modulus “E” and rigidity modulus “G”. (10 Marks)
A steel rail 12.6m long is laid at temperature of 24°C. The maximum temperature is 44°C.
Estimate the minimum gap between the rails so that the temperature stresses do not develop.
Also calculate the thermal stresses developed in rails if no gap is provided between rails. If
an expansion of 2mm is allowed, what is the stress induced. Take E = 200GPa,
o =12 x 10°°C. (10 Marks)

Module-2
Derive an expression for normal and shear stresses on an oblique plane inclined at ‘0’ with
vertical axis (x-plane) in a biaxial system subjected to stresses o, and o, on mutually
perpendicular axes. (08 Marks)
For an element loaded as shown in the Fig.Q.3(b), find:
1) Normal and shear stresses along inclined plane BE.
1) Principal stresses and their angles

1)  Maximum shear stress and shear planes. (12 Marks)
50MPa
“*‘rE —p 30MPy
. 30
Fig.Q.3(b)
GO MFa

«ra
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OR
Derive expressions for circumferential and longitudinal stresses for a thin cylinder of
diameter ‘d’, length */” and thickness ‘t” subjected to internal pressure ‘p’. (10 Marks)

A pipe of internal diameter 300mm and wall thickness of 100mm contains fluid under a

pressure of 6MPa. Calculate and sketch the radial and hoop stresses induced across the wall.
(10 Marks)

Module-3
Draw the shear force and bending moment diagrams for a beam loaded as shown in Fig.Q.5.
Determine the location of point of contraflexure. Also find maximum bending moment and
its location. (20 Marks)

25kN o0 kN

OR

L

Derive the equation of bending Tt G (10 Marks)

c
Y 5
A simply supported beam of span 3m has T-cross section. The flange is 100mm x 20mm
and the web i1s 200mm x [2mm, with the flange in compression. The maximum compressive
stress is to be limited to 90MPa. Find the maximum intensity of UDL that.can be carried and

the corresponding tensile stress induced. (10 Marks)
X..
Module-4
. ) L . t GO
Derive the equation of torsion — =—= - (10 Marks)
r

A shaft transmits 180kW at 240rpm. The allowable shear stress is 72MPa.
1) Find the diameter of solid shaft.
i) Also find the diameters of hollow shaft if the inside diameter is 0.6 times its outside

diameter.
i) What is the percentage of saving of material if both shafts are of same material and
length? (10 Marks)

OR
Derive an expression for Euler’s critical load for a column with both ends pinned. (10 Marks)
Find the Euler’s critical load for a column 1.2m long of rectangular cross section 90mm
wide, 60mm depth with both ends hinged. Modulus of elasticity is 200GPa. Compare it with

Rankine’s critical load taking Rankine’s constants 6 = 300 MPa and o = 7; (10 Marks)

20f3
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Module-5
Derive an expression for strain energy for a member subjected to axial load. (05 Marks)
Explain Castigliano theorem — 1. (05 Marks)
A round rod 120mm diameter, 1.8m long transmits 300kW at 900rpm. Find the maximum
strain energy stored by the rod. Take G = 80,000 N/mm”. (10 Marks)
OR

Define:

i)  Strain energy

1)  Modulus of resilience

i)  Toughness (06 Marks)
Find the diameter of round rod subjected to a bending moment of 1.8 kN-m and a torque of
1.2 kN-m, according to

1)  Maximum normal stress theory

11) © Maximum shear stress theory.

Take allowable normal stress as 120MPa and allowable shear stress as 72 MPa.
(14 Marks)

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

50, will be treated as malpractice.

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

USN 17"ME35A
Third Semester B.E. Degree Examination, Dec.2018/Jan.2019
Metal Casting and Welding
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, chooesing ONE full question from each module.
Module-1
1 a. Define casting process. Explain steps involved in casting process. (10 Marks)
b. What is pattern? Discuss the importance of providing various allowances to the pattern.

(06 Marks)
¢. Define core. Give its classification. (04 Marks)
OR
2 a. With a neat sketch explain the working of Jolt moulding machine. (08 Marks)
b. Explain investment moulding process with necessary sketches listing its advantages and
disadvantages. (10 Marks)
c. List the functions of a Riser. (02 Marks)
Module-2
3 a. Explain Hot chamber pressure die casting process with a neat sketch. (08 Marks)
b. Explain continuous casting process with a neat sketch. (08 Marks)
c. Classify melting furnaces. (04 Marks)
OR
4 a. With aneat sketch describe the construction and working of cupola furnace. (10 Marks)
b. Describe the construction and working of Direct Arc Electric furnace with neat sketches.
(10 Marks)
Module-3
5 a. Define solidification. List solidification variables. (04 Marks)
b. List and explain the methods of achieving directional solidification. (08 Marks)
c. Why the degasification in liquid metals is necessary? Discuss briefly the methods of
removing entrapped gases in liquid metals. (08 Marks)
OR
6 a. Name the casting defects. Explain their causes and remedies. (08 Marks)
b. With a neat sketch explain the stir casting process. (08 Marks)
¢.  Mention the advantages and limitations of casting process. (04 Marks)
Module-4
7 a. Define welding. Classify the welding processes. (04 Marks)
b. Explain Metal-Inert-Gas (MIG) welding process with a neat diagram. (08 Marks)
¢. Explain spot welding process mentioning its applications. (08 Marks)

1 of 2
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OR
Explain the thermit welding process with sketch listing its advantages and applications.
(10 Marks)
With a neat diagram, explain electron beam welding process. Mention its advantages,
disadvantages and applications. (10 Marks)
Module-5
Brief about formation of different zones in welding process. (05 Marks)
Define Brazing. Brief about Torch brazing process. (07 Marks)
Explain Oxy-acetylene welding process with a neat sketch. (08 Marks)
OR
With a neat sketch explain magnetic particle inspection method and list its advantages.
(10 Marks)

Explain Radiography inspection method with its advantages and disadvantages. (10 Marks)

* % ok ok ok

20f2



f.: %ﬁ]@!‘ﬂ@ 17KKM39

USN ‘ Question Paper Version : A

Third Semester B.E. Degree Examination, Dec.2018/Jan.2019

(COMMON TO ALL BRANCHES)

Time: 2 hrs.] [Max. Marks: 30
Maﬁddv’o
l. &9 a0 TZ,NY0H em@B?uB TS T[T 2000 e0F.

£.90.680° @08 T @IF0NS 0300.DFF.DFF Tosd; Torke ®P, TEF0I

Becdodomy, @owd A;B,C @geme D 03y B 08 Fw9 030a500)

mm@.m@m eeajﬁamdo ﬁmméaﬁmﬁd&@d

3. L.o0.80° 98T TN INDTBRITHE a{;%*’c::’e?ﬂ AR I ALl 1]
Torsodoe DVSO oPse  PEENBE  Bndohd oty
aﬁ@am&)cﬁé’) @o@ﬁ pvice] wé%’ﬁ@é’&b dcﬁo m&mmrﬁoe—@cﬁo

4. #ea@ &..oafb YV T, PO em@:cf m%#&j\;@m rﬁodo@"’ré’ﬁ’cﬁoo. 2,085
TI DOW VT T3y, NOOISTIFHYT) WEIOD;.

5. R Y0B TNTY, &')ao“ori’ WBATOVW & &0. 9306 0B T @ETOD
m%?odo soees E’w& OTH Ve 5935037 2T9e¥ TINI0EF _"c‘D Do
OTOBY &30 2) 0T,

9

©0TTONDE, Tow, DTG T ¢

®) ©.00. 23608 2) 7.9.83083,
7) 0.5, DReTOT ) ﬁ@emoﬁd@; O
2. FTOBE, S0DT maﬁ&ed TDY O
@) OO0 33/) EI
F) 2 S @) €
3 ‘oo’ FESEY, FO 0sy@d PomonreEs, SBrAmes?
) THBT o ) WorFRdS
%) ORDED @) WFR0I

4. 3¢ QT TONTHT. SHWOWD W BOTOBT QW Q0TI
55’8%96500:
) DRROT WY DR T
W) DWR0T [0 BRIV T
F) QWROW0 TEe BRIV, T
®) DRWYOTO TY, DRSNS T
e E Ver-A 1 of 4



10.

17KKM39

8e FUE 0800030 SeNT 03TV PN ﬁ@maﬁﬁq’i Ve T3?
) ST ) Tooa® :
F) 830802780 @) BT a’ﬁd BT

8¢ DTB003TET w0, odaaaé)do waaé’uao:do@a@ ?
©) eSS 3T, c‘t)eu W ME -
2 Sosles-s08s aSooédeum‘@ mo’m mmmm@m
) Pomcew IBB BOITWO

B) Bpes,@nEd, PO

3¢ 3&50‘0533 Fado:s"o’ Bueecd ﬁ@ri’uae@orfv’eﬁ " QQen®d 037083
0350H TS ?
©) WO N 2) mé&ﬁ’

B T TET @) Sogme S Sews
Be DB BINTHC 53,8,3,8, BLODFNV,TOSHY,

®) B, ) Tz 8O
F) WRHNROT : B B0edT DV FY
‘Bos’ wtﬁ'# EDCXJCDEFJFE’ oL

&) ©30:80 | aa) %d@

%) ®osSRtA eu@@

ESCNVERENEV N e BEANLICY &@oﬁm@m”e‘? SeadmT 035983 0e8030O T?
) @ogw%@’ e ) dVReT e
F) ®IFe @oFeH @] ootdw

8¢ 2.007¢T ‘R neey’ Seasre) H#08AdEYw
©) 78 0ANY T ) BTS00 VT
%) R;;o@#ojo WTOF B) HTRIVTI0I) WITITY

‘B3’ odgees Dors
) & e Aon 29) é‘s’oe%orﬁ
2) edort =] Ssoxzdor

e—q‘g @“ﬁamd - woaﬁébﬁv@m 'adzf@ﬁcﬁcﬁoo
©) §&F, S0P ) e JCRBH

%) Pwg, B) B0t ey
Ver-A 2 of 4

Bed



17KKM39
4. S + sood = JWHowoH, [ TG
©) TOICAE TOH

) TS DePE T
F) ooxodeer o @) &,8 KOE
B0z, Sessd’ ot Bemedws E?
&) FOLooLWRT

) DURFT0WT
%) TosTR;—~ToE, 3

@y 28003 SRS

16. ‘B@oses’ Sww ébdowaqu'ﬁ’ B
)  BROFED 23] 1TBrIEd
%) B0oFEo ) ORI
17.

DO VT, #.ﬁ.@@ﬁ a"uaeﬁa:aafo’ B eNFEO B T
@) JRE FTOO |

20) To0dRer T
%) 00ITI0T FoO

Caf) DO T
wd@?éﬁd@(’?ﬂep wcﬁﬁ *‘abmcﬁ TYBE W:
o) aScor 23z

23) eaaodJa 23:5
F) 3,0 43

d) wos s
19. ‘@& ﬁa&‘% Eilatal ﬁ@odaacﬁ eHTIF
€9) ci’uaéf)r? 258@ Eb’?so

W) e B8 T
) af'uari%fo@m

@) U‘oﬁé&)&tﬁ?’? 25:'&

20. ‘@ SHBAOHT TH’ ﬁ’a—drd odmagjm’d 050AT?
) &0&;5@&13?‘?@2’30@@ S HATOEYTIV Eijao%?m’o PTD.
20) 8% AVNIS Y

F) Jeoossned) zmm
@) TTAT ST
21, 78e °

)

20085¢ Tews 035000?
OVTRET BRYH BOBI ) BTBE Yow? BEWI
%) ©Y DoEONTd o @) red ed

2. FEsPSe  wem

FowReedPTT dopNE’ amE @oEwd)
FOZRBPTT FTWT, TOINRT FITE HJ:

®) T FoTB - 2)  BoodReR

F) ATeeTS

@) woswes
Ver-A 3 of 4



23.

27.

30.

17KKM39

@3&?55@“5@ BOBOHONT SenTHE, Do &BWW’ mmmcﬁ oV T
) e_-?a)’ ©08 TN TR 22) a;"mr'w sod®0 @ca’odoaﬁ
5) RG DeTw @3) as’o@ QT

@oll WXNOTHY, 0vs3069 Ve3T nao&j ﬁ’ﬁ NITTY, @@wamg =?
€9) ad-ﬁnfab wq:fé -

22) W80l

F) SNF TOWT

) aﬁoms 008022030830 6533@ 0o zucdﬁdaas eaaia?odom

8¢ ?uc;:f@oriodo T30 ‘23@230\50 HoEd FTRTTY, TOBOWVIVE 0T
€9) Kfm'azts’ ﬁomé 22) aujemcs daﬁaﬁarﬁ
%) 278 0% wm@ ®) BT FH

wdTE, MOTE  dVWITYEE, HIHE, vdET  Jwwestmy, 0O
Vo0 e TROT BospE, 0 ITY, DTN FYOFRT,
000N FRSTIW  ToWeD  FTROPTE 'amari’ cirad)aq’ FTRTO
Sorsese’ 8 SESE JWSEesc:

9) 53?@ 2)) 230ENTI

T) ©Q)e0eTL0 @) zaﬁas’e*ge

m@mmqp ﬁ%@doaj ?u;%f:
®) 03TF00 ) eaded
T) 955230 @) #Jav;hae:

‘e ®oried, oo0%0eg " 0330397
©) O PoRETIG 2) BoDBPOFOR FeOTH
%) wo0FNRYT BT BRBTET cx)“zgémd@mcqﬁaaecaawﬁmoaésmd

BRTL) FU,BER0D0 WTORT VFodlsy Tedddwdl et

©) Tom 2) HOTT

7) Sosed @ 383 eF
TR Tom @ B 8e8030AT :

) WBITHD03TAE ) 3eeEC0RBAT
F) 2ea0deend @) BoedT VY

EEE

Ver-A 4 of 4



o ) o NI BN N JULIL 17KKK39
USN ‘ ‘ ‘ J ‘ Question Paper Version : A
|

Third Semester B.E. Degree Examination, Dec.2018/Jan.2019
Kannada Kali

(COMMON TO ALL BRANCHES)
Time: 2 hrs.] [Max. Marks: 30

INSTRUCTIONS TO THE CANDIDATES

1. Answer all the thirty questions, each question carrics 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 mvalid.

5. Damaging/overwriting, use of whiteners on the OMR sheets are strictly

prohibited.

Note : Fill in the blank by translating the given English word to Kannada.
|From Question No : 1 to 5]

i He : --rmmeme
a) NAnu : ‘b) Neenu
¢c) Avanu d) Avalu

2.  When : -—--=mmeene-
a) Yaaru b) Yaavaga
¢) Yelli d) Yaake

3 Teacher : ----------
a) HuDuga b) Manushya
¢) Shikshaka/ki d) Shishya

4. Vegetable : ------ee--
a) tarakari b) takararu
c) tavaruru d) tamota

5.  Garden : ---—------
a) Mane b) Shaale
¢) TooTa d) Baagilu
Note : Substitute the words from the following each sentence in appropriate place
[From Q No. 6 to 8|

6. naanu uuTa maaDu
a) maaDuttene b) maaDideya
¢) maaDisu d) maaDi

Ver-A 1 of 3
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10.

11.

12.

13.

14.

15

16.

17.

Namma manege baa ?

17KKK39

a) Baruttiya b) Bandi
¢) BeDa d) Baru
Nanna hattira Kutka.

a) KuLituko b) KooDu
¢) Kundru d) None.

Note : Write the English word for given Kannada word |[From Q No. 9 to 12]

Hale

a) New b) Now
¢) Not d) Old
Kurci

a) Table b) Book
¢) Chair d) Pen
(GaNita

a) Physics b) Biology
¢) Mathematics d) English
Shaale

a) Home b) School
¢) Office d) Room.

Note : Fill in the blank choosing the right word from the group below :

nanage ninna sahavaasa khanDitaa ----------- .
a) BeDa b) Beka
c) lde d) Illa.

Note : Translate the following Kannada question into English.
[from question No. 14 to 15]
Niivu yaaru ?

a) who is this?
¢) who are you?

[du Enu?
a) who is this?
¢) who are you?

b) what is this?
d) what 1s there?

b) what 1s this?

d) what is there?

Note : Translate the following English words to Kannada

| from Q No. 16 to 20]

Near
a) Swalpa
¢) heege

Shop
a) AngaDi
¢) kante

b) hattira
d) hosa

b) dukan

d) Mane.
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19.

20.

21.

2L

Z3.

24,

25.

26.

27

28.

29

30.

See
a) NooDu
¢) BiDu

Moon
a) candra
¢) Naksatra

Child
a) Maanava
¢) Mahile

b) MaaDu
d) IDu

b) Suurya
d) Boomi

b) Magu
d) HeNNu

Note : Translate the Kannada word into English.

|From Q No. 21 to 30]

Meenu
a) Animal
¢) Crow

Nayee
a) Pig
¢) Dog

Aat
a) See
¢) Go

Mana
a) Home
¢) Pen

Nanu
a) 1
c) We

Maga
a) Father
c) Daugher

Baa
a) Go

¢) Visit

Kaagad
a) Chair
¢) Mouce

Avanu
a) He
c) It
Aangla

a) Kannada
¢) Marath:

b) Fish
d) Owl

b) Cow
d) Cat

b) Come
d) Play

b) School
d) Mind

b) You
d) He

b) Sister
d) Son.

b) 'Sit
d) Come

b) Computer
d) Paper

b) She
d) They

b) English
d) Urdu.

% ok ok ok ok
Ver-A 3 of 3
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2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8 = 50, will be treated as malpractice.

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

USN ‘ | ‘ 15MAT41
1 = i
Fourth Semester B.E. Degree Examination, Dec.2018/Jan.2019
Engineering Mathematics - IV
Time: 3 hrs. Max. Marks: 80
Note: Answer any FIVE full questions, choosing
ONE full question from each module.
Module-1
1 a Using Taylor’s series method solve j—y:xz +y2 with y(0) = 1 and hence find y(0.1) and
X
consider upto 2 degree. (06 Marks)
b.  Using modified Euler’s method solve j—}i =1+ with y(1) = 2 then find y(1.2) in two steps.
X X
(05 Marks)
a : dy v x+y . _ _ : = R
€. Given ;:l_ ==, G that y(0) = 2, y(0.5) = 2.636, y(1) = 3.595 and y(1.5) = 4.968 then
X =
find value of'y at x = 2 using Milne’s predictor and corrector formulae. (05 Marks)
OR
2 a. Using moditied Euler’s method solve %X:H.\/;, with y(0) = 1 then find y(0.2) with
X
h=0.2. (06 Marks)
b. Solve gz-:é}—;-)i, with y(0) = 1 and hence find y(0.1) by taking one steps using Runge-
X y+x _
Kutta method of fourth order. (05 Marks)
Do D
. d 1+ / .
c. Given d—y: (—H-{;)—-)—}—-—,__gwen that y(0) = I, y(0.1) = 1.06. y(0.2) = 1.12 and y(0.3) = 1.21
X o= F
then evaluate y(0.4) using Adam’s — Bash forth method. (05 Marks)
Module-2
d’y 2d
3 a Given —g :d—y—y, y(0) = 1, y'(0) = 2, evaluate y(0.1) and y'(0.1) using Runge-Kutta
dx X
method of fourth order. (06 Marks)
)
iR , : = Ay d > :
b. Solve the Bessel’s differential equation : X %+xd—y+ (x2 —n~)y =0leading to J,(x).
dx X
(05 Marks)
c. Express x® + 2x* — 4x + 5 in terms of Legendre polynomials. (05 Marks)

| of3
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OR

Using Milne’s method. obtain an approximate solution at the point x = 0.8 of the problem
d—g- =1- 2y~d—y using the following data :
dx~ dx

X 0 0.2 0.4 0.6
y 0 0.02 0.0795 | 0.1762
y | 0 ] 0.1996 | 03937 | 0.5689

. (06 Marks)

]

If o and P are two distinct roots of J(x) = 0 then P-T Ix Jplax)J(Bx)dx={0 if a=p.
0

(05 Marks)
With usual notation, prove that J +%(x) = ]/—2— Sin X . (05 Marks)
X
Module-3
State and prove Cauchy-Riemann equation in Cartesian form. (06 Marks)
Find analytic function f{z) whose imaginary part isv ;_(rM%)Sm 0. (05 Marks)
Discuss the transformation of ® = ¢”. (05 Marks)
OR
State and prove Cauchy’s mtegral formula. (06 Marks)
2z
Emulate §#— dz where ¢ 1s |z| = 3 using Cauchy’s residue theorem. (05 Marks)
¢ (z+1)(z-2)
Find the bilinear transformation which maps z= -1, 0, | into =0, 1, 31. (05 Marks)
Module-4
Derive mean and variance of the binomial distribution. (06 Marks)
A random variable x has the following probability mass function.
X 0|1 [2[3[4] 5 ]
P(x) | k |3k | Sk |7k [ 9k | 11k |
) findk 1) find p(x <3) 1) find p(3 <x<95). (05 Marks)
The joint distribution of two random variable x and y as follows :
Y1 4 2 7
%
I 1 i i
8 4 g *
1 1
S 1 5 3
Compute : 1) E(x) and E(y) 1) E(xy) iil) cov(xy). (05 Marks)

26f3
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OR

2% of the fuses manufactured by a firm are found defective. Find the probability that a box
containing 200 fuses contains. i) no defective fuses ii) 3 or more defective fuses. (06 Marks)
In a test on 2000 electric bulbs. It was found that the life of a particular brand was
distributed normally with an average life of 2040 hours and S.D 60 hours. Estimate the
number of bulbs likely to burn (P(0 <z < 1.83) =0.4664 P(1.33) =0.4082, P(2) = 0.4772)

1) more than 2150 i1) less than 1960 iii) more than 1920 but less than 2160 hours. (05 Marks)
The joint probability distribution of two random variable X and Y given by the following
table:

54
% I 3 9

s |L| L | F
8 24 12

o | ST
4 4
1

: |l 2| 2
8 24 12

Find marginal distribution of X and Y and evaluate cov(XY).
(05 Marks)

Module-5

Define: 1) Null hypothesis 11) significance level 1ii) Type—I and Type-I1I error. (06 Marks)
Ten individual are chosen at random from a population and their height in inches are found
to be 63, 63, 66, 67, 68, 69, 70, 70, 71, 71. Test the hypothesis that mean height of the
universe is 66 inches. Given that (tgos = 2.262 for 9d.1) (05 Marks)
Find the unique fixed probability vector for the regular stochastic matrix :

1L 1 B
2 4 4
A=1 0 1 (05 Marks)
01 0
OR
A coin is tossed 1000 times and head turns up 540 times. Decide on the hypothesis that the
coin is unbiased. (06 Marks)
Four coins are tossed 100 times and following results were obtained
No. of heads g1 ]2 [374]
Frequency 5 12036 25 |5

Fit a binomial distribution for the data and test the goodness of fit (X%_()S = 9.49). (05 Marks)

A student’s study habit are as follows. If he studies one night, he is 70% sure not to study
the next night. On the other hand if he does not study one night he is 60% sure not to study
the next night. In the long run how often does he study? (05 Marks)

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

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

USN
Time
1 =
b.
6.
2 A
b.
&
3 a
b.
C.
4 a
b.
o

1SMATDIP41

Fourth Semester B.E. Degree Examination, Dec.2018/Jan.2019

Additional Mathematics - 1l

3 hrs:

Module-1
2 -1 =3 -1
: ’ , . 3 =1
Find the rank of matrix A = "y
01 1 =1
Solve by Gauss elimination method:
2x+y+4z=12 dx+11ly—-z=33 8x—3y+2z=20
Find all the eigen values of the matrix
8 -6 2
A=|-6 "7 -4
2 w4 3
OR

Max. Marks: 80

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

(05 Marks)

(05 Marks)

(06 Marks)

Find the values of K, such that the matrix A may have the rank equal to 3:

11 1 1
A=i1 2 4 K

1 4 10" K*
Solve by Gauss elimination method
Xy =2%, #3,wl 3x,—-x,+4x,=4 2Ky F Ry 7 2Ry =5

Find all the eigen values and corresponding eigen vectors of the matrix

-19 7
1’\=
—-42 16
Module-2

Find C.F of (4D*-8D° = 7D* + 11D + 6)y = 0.
d’x

2

- d:
Solve the nitial value problem +4d—: 200 =A}

Subject to the conditions x(0) = 0, j—?(()) =15,

Using the method of undetermined coefficients, solve (D* —4D +3)y =2
OR

Solve (D> —=2D+4)y =¢" cosX .

Solve (D* +4)y =x* +27%.

Using the method of variation of parameters, find the solution of (D* -2

1 of 3

(05 Marks)

(05 Marks)

(06 Marks)

(05 Marks)

(05 Marks)

Ocosx (06 Marks)

(05 Marks)

(05 Marks)
D+Dy=e*/x.

(06 Marks)



b.

b.

.
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Module-3

- . cos3t—cos4t
Find the Laplace transform of ————. (05 Marks)

t
Find L{tsin”t} (05 Marks)
Express the following function interms of Heaviside unit step function and hence find the
Laplace transform where

o WEED
E(f)= (06 Marks)
ﬂm 52
OR
Find I{e ‘:m t} ! (05 Marks)
Using Laplace transform evaluate j‘e"!‘isin * 3tdt . (05 Marks)

{1
J t 0<t<a

1

= f(t+2a)=f(t), show that L[f(t)]=—tan h[ﬁ). (06 Marks)

|2a-t a<t<2a s’ 2

Module-4
e e & 4 RS
Find inverse Laplace transform of —————. (05 Marks)
8" —6s+13
- 5 . s*+4
Find inverse Laplace transform of log] ———— |. (05 Marks)
s(s+4)(s—4)
Solve by using Laplace transform method y"(t)+4y(t)=0, given that y(0) =2, y'(0) = 0.
(06 Marks)
OR

[ g2 1
Find LY ——— | (05 Marks)

L(s*+1)(s° +4)
Find L™ % (05 Marks)

(s+1)
Solve by using Laplace transform method y"+ 5y’ + 6y =5e™ | y(0) =2, y'(0) = 1.
(06 Marks)

Module-5

There are 10 students of which three are graduates. If a committee of five is to be formed,
what is the probability that there are (1) only 2 graduates (i1) atleast 2 graduates? (05 Marks)
In a school 25% of the students failed in the first language, 15% of the students failed in
second language and 10% of the students failed in both. If a student is selected at random
find the probability that :

1) He failed in first language if he had failed in the second language.

11) He failed in second language if he had failed in the first language. (05 Marks)
In a bolt factory there are four machines A, B, C and D manufacturing respectively 20%,
15%, 25%, 40% of the total production. Out of these 5%, 4%, 3% and 2% are defective. If a
bolt drawn at random was found defective what is the probability that it was manufactured
by A or D. (06 Marks)

20f3
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OR
From 6 positive and 8 negative numbers, 4 numbers are chosen at random (without
replacement) and multiplied. What is the probability that the product is a positive number?
(05 Marks)

" & . : . 1 1
Three students A, B, C write an entrance examination. Their chances of passing are 579

and 5 respectively. Find the probability that (i) atleast one of them passes (ii) all of them

passces. (05 Marks)

Three major parties A, B, C are contending for power in the elections of a state and the

chance of their winning the election is in the ratio 1:3:5. The parties A, B, C respectively
o : , Z 4 3 . Fos

have probability of banning the online lottery T What is the probability that there

will be a ban on the online lottery in the state? What is the probability that the ban is from
the party ‘C’? (06 Marks)

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

50, will be treated as malpractice.

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

USN 1SME32
Third Semester B.E. Degree Examination, July/August 2021
Material Science

Time: 3 hrs. Max. Marks: 80
Note : 1. Answer any FIVE full questions.
2. Drat neat sketches, wherever required.
1 a. Explain the FCC structure. From the basics find its APF. (06 Marks)
b. Differentiate between Edge and Screw dislocation. (04 Marks)
c. Sketch the Stress — Strain diagram for mild steel and mark the salient points. Explain the
following properties 1) Yield strength i) Toughness. (06 Marks)
2 a. Differentiate between Ductile and Brittle fracture. (05 Marks)
b. With e - t diagram, explain the various stages of creep. (06 Marks)
c. Explain how SN diagrams are Plotted for a material. (05 Marks)
3 a. Explain the Hume — Ruthery rules governing for the formation of Substitional Solid
Solutions. (05 Marks)
b. Construct a phase diagram, to the scale on graph sheet for the following details :
Melting point of silver (Ag) =961°C  : Melting point of Copper (Cu) = 1083°C.
Eutectic temperature = 780°C ; Eutectic composition = 28% Cu.
Maximum solubility of Cu in Ag = 9% at 780°C.
Maximum solubility of Ag in Cu = 8% at 780°C.
Maximum solubility of Cu in Ag = 2% at 400°C.
Maximum solubility of Ag in Cu = 0% at 400°C.
Label all the fields. Determine the following :
i)  Solidification process for 20% Cu.
ii) Amount of Eutectic in 20% Cu — 80% Ag alloy at 700°C.
iil) Percentage and composition of the liquid and solid phases in a 20% Ag and 80% Cu
alloy at 900°C. _ (11 Marks)
4 a. Sketch the Iron — Carbon equilibrium diagram labeling the different fields and writc down
the equations for Eutectic, Eutectoid and Peritectic reactions. (10 Marks)
b. What are Solid Solutions? List the various types of Solid solutions with sketch. (06 Marks)
5 a. Explain how TTT curves are plotted. (06 Marks)
b. Enumerate the complete classification of Heat treatment process. (05 Marks)
c. Differentiate between Annealing and Normalizing. (05 Marks)
6 a. Explain the Flame hardening process, with neat sketch. (06 Marks)
b. Explain the Composition , Properties and Microstructure of
i) Grey Cast Iron i) SG Iron. (06 Marks)
c. [Explain the Age hardening of Aluminum — Copper Alloys. (04 Marks)
7 a. Explain the following Mechanical properties of Ceramics :

i) Tensile strength ii) Hardness iii) Compressive strength iv) Modulus of clasticity.
(04 Marks)
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Enumerate the classification of Ceramic fabrication techniques. (05 Marks)
Explain with a neat sketch, the Compression Molding of Polymers. (07 Marks)

Explain the following :

a.
b.
i

d.

b.

ol

Shape Memory alloys. (06 Marks)
Fiber Optic materials. (05 Marks)
Biological application of Smart Materials. (05 Marks)

What are Composites? Enumerate the complete classification of Composites, with sketches.

(08 Marks)
Explain with neat sketch, the Hand lay up process. (08 Marks)
With a neat sketch, explain the Pultrusion process. (06 Marks)
Write a note on Hybrid Composites. (05 Marks)

Calculate modulus of elasticity and the tensile strength of the following Composite material
stressed under isostrain conditions. The composite consists of a continuous glass — fiber —
reinforced — epoxy resin produced by using 60% by volume of E — glass fibers having a
modulus of elasticity of E; = 72 GPa and a tensile strength of 2400 MPa and a hardened
epoxy resin with a modulus of elasticity of E,, = 3GPa and tensile strength of 62MPa.

(05 Marks)

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

50, will be treated as malpractice.

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

GEGY

SCHENE

USN 1SME33
Third Semester B.E. Degree Examination, July/August 2021
Basic Thermodynamics

Time: 3 hrs. Max. Marks: 80

Note:1. Answer any FIVE full questions.
2. Use of thermodynamic data hand book permitted.
1 a. Define thermodynamics. Explain the macroscopic and microscopic approaches. (03 Marks)
b. Define (i) Open system (ii) Closed system (iii) Property. (05 Marks)
c. The temperature T on a scale is given by T=alnx + b, where a and b are constants and x is
thermometric property. The values of x at ice and stcam points are 1.83 and 6.78. The
corresponding temperatures are assigned values 0 and 100 respectively. Determine
temperature when x =2.42 . (08 Marks)
2 a. Define work according to thermodynamics. (02 Marks)
b. Derive expressions for the displacement work for polytropic process. (06 Marks)
c. Air is compressed from atmospheric pressure and 0.2 m” to 5 bar in a polytropic process
with an index of compression of 1.4. Calculate the work needed for compression. Had the
compression been carried out hyperbolically between the some initial state and the same
final pressure, what would be the work needed? (08 Marks)
3 a. State the first law of thermodynamic for closed system. (04 Marks)
b. Prove that energy is a property of system. (04 Marks)
c. At the inlet of a nozzle, the enthalpy of working fluid i1s 3 MJ/kg and the velocity is 60 m/s,
At the exit, the enthalpy is 2.76 MJ/kg. The nozzle is horizontal and is insulated. Calculate
the velocity at the exit. If the diameter of inlet is 357 mm and density of working fluid at
inlet is 5.35 kg/m’, determine the mass flow rate. If the density of working fluid is 2 kg/m"
at exit, determine the exit diameter. (08 Marks)
4 a. A Carnot engine has a rated output of 5 kW. The heat supplicd is 6 kW. Calculate the
efficiency and heat rejected. Also determine the source and sink temperatures, if the
difference is 300°C. (06 Marks)
b. With the help of a schematic diagram, show that Kelvin-Planck and Clausius statements of
second law of thermodynamics are equivalent. (10 Marks)
5 a. Define reversible and irreversible processes. What is the need to define a reversible process
as it is not at all practical? (03 Marks)
b. Explain the factors that make a process irreversible. (05 Marks)
: ; ; T

c. Prove the basic equation of absolute thermodynamic temperature scale S for a
reversible heat engine. (08 Marks)

| of2
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Prove that entropy 1s indeed a property. (03 Marks)
1.2 kg of nitrogen at 120 kPa, 300 K is compressed polytropically until the volume reduces
by 50%. The index of compression is 1.3 and Cp = 1.04 kJ/kgK. Determine the entropy

change during compression. (08 Marks)
Draw Carnot cycle on a T-S plot and show that the network is given by (T, —T2) AS.
(05 Marks)

Air expands in a turbine from 500 kPa, 520°C to 100 kPa, 300°C. The heat loss to the
surroundings is 10 kl/kg, and surrounding is at 20°C. Determine available energy and

irreversibility per kg of air. (08 Marks)
Derive Maxwell’s relations. (08 Marks)
Draw representative P-T diagram for water and explain the regions. (04 Marks)

Steam initially at 150 bar, 500°C expands reversibly and adiabatically in a turbine to a
pressure of 0.1 bar. If the stcam flow rate is 600 tons per hour. Determine the work output of
turbine. Use steam tables for the properties of steam. (08 Marks)
Steam flows in a pipe at 15 bar. After expanding to 1 bar in a throttling calorimeter, the
temperature is found to be 110°C, Determine the quality of steam in the pipe using Mollier
chart. (04 Marks)

A mixture of ideal gases consists of 79 kg Nitrogen and 21 kg oxygen at 1 bar. Calculate the
(1) Partial pressures, (i1) Equivalent molecular weight of the mixture, and (1) Equivalent
gas constant of the mixture. (09 Marks)
Define (i) Specific humidity and (ii) Relative humidity. (02 Marks)
Atmospheric air at mean sca level and 30°C has a relative humidity of 80% using
psychrometric chart, find (i) wet bulb temperature (i) specific humidity and (ii1) dew
point temperature, (05 Marks)

What are the limitations of ideal gas equation? (02 Marks)
Estimate the pressure of 100 kg of Nitrogen, which occupies a volume of 0.375 m’ at 175 K
using (1) ldeal gas equation. and (ii)) Vander Waal's equation. Take Vander Waal’s

constants a = 136.6 kN m*kmo!l’ and b = 0.0386 m*/Kmol. (08 Marks)

Determine the density of stcam in a boiler at 406°C and 332 bar using generalized

compressibility chart. (06 Marks)
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Note: Answer any FIVE full questions.

1 Explain in brief, the terms ‘stress’ and its types, and ‘strain’ and its types. (06 Marks)

For a laboratory tested specimen, the following data were obtained:

Diameter of the specimen = 25 mm

Length of the specimen = 300 mm

Extension of specimen under a load of 15 kN = 0.045 mm

Load at yield point=127.65 kN

Maximum load = 208.6 kN

Length of specimen after failure =375 mm

Neck diameter at failure = 17.75 mm

Determine: (i) Young’s modulus (1) Yield point stress (i11) Ultimate stress
(iv) Percentage elongation  (v) Percentage reduction in area (10 Marks)

A uniformly tapering circular bar having smaller diameter d; and larger diameter d, at the
two ends is subjected to a pull of P. If the length of the bar is ‘L, find the total deformation
in the bar. (08 Marks)

A stepped bar with varying cross sections is subjected to forces as shown in Fig.Q2(b)
below:

P =250 mn
h=200,] > 20 T [A=eo mw?] tokn

e S

- —  —
30k :Pom
ke~ 02 m—he— 0+3 m —3rb— 0 L4m —]
Fig.Q2(b)
Determine the net deformation in the bar if the Young’s modulus of bar material is
2 x 10° N/mm’. (08 Marks)

When a certain thin walled tube is subjected to internal pressure and torque, the stresses in
the tube wall are (i) 120 MPa (tensile — x direction) , (ii) 60 MPa (tensile — y direction),
(iii) complimentary shear stress of 90 MPa in the directions of (i) and (ii).

Find the normal and tangential stress on the two planes which are equally inclined to
stresses in (i) and (ii). (08 Marks)
At a point in a bracket, the stresses on two mutually perpendicular planes arec 35 MPa
(tensile) and 15 MPa (tensile). The shear stress across these planes is 9 MPa. Find the
magnitude and direction of the resultant stress on a plane making an angle of 40° with the
plane of first stress. Find also, the normal and tangential stress on the plane. Use Mohr’s
circle method. (08 Marks)

A thin cylinder of diameter ‘d’, wall thickness ‘t” and length ‘L’ is subjected to an internal
fluid pressure of ‘p’. Find the equations for circumferential and longitudinal stresses induced
in the cylinder material. Draw neat sketches wherever necessary. (08 Marks)
A pipe of 400 mm internal diameter and 100 mm wall thickness carries a fluid at a pressure
of 80 MPa. Calculate the maximum and minimum hoop stresses across the section. Also,

sketch the distribution of radial and hoop stresses across the thickness of the cylinder.
(08 Marks)
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What is a beam? With neat sketches, explain briefly the types of beams and the loads they
carry. (08 Marks)
A cantilever beam 2m long carries a UDL of 1.5 kN/m over the entire span. It also carries a

point load of 2 kN at a distance of 0.5 m from the free (right) end. Draw the SFD and BMD
of'the beam. (08 Marks)

Derive the differential equation of deflection (Euler-Bernoulli). List the assumptions made
in the derivation. (08 Marks)
A uniform I - section beam is 5m long and carries a UDL of 83 kIN/m on its entire span. The
[ - section is 100 mm wide and 150 mm deep. The thickness of flanges is 25 mm each and
the web thickness is 12 mm. If the beam is simply supported, determine the bending stress in
the beam. (08 Marks)

Derive torsion equation using suitable notations. Draw neat sketches wherever necessary.

(10 Marks)
Determine the diameter of a steel shaft which will transmit 90 KW of power at 160 rpm. The

maximum shear stress induced is 60 MPa. Find also the length of the shaft if the twist in the
shaft must not exceed 1° over the entire length. Take G = 80 GPa. (06 Marks)

A column of length {, having its moment of inertia as | and Young’s modulus E carries a
compressive load of P. If the column is hinged at both the ends, find the Euler’s buckling
load equation for the column. (08 Marks)
A 1.5 m long, circular C/S column of 50 mm diameter has one of its ends fixed in direction

and position while the other end is free. Taking a factor of safety of 3, calculate the safe load
the column can carry using:

(1)  Rankine formula, with yield stress as 560 N/mm? and constant o, = ﬁ

(ii) Euler’s formula, taking E = 1.2 x 10°> N/mm®, (08 Marks)

A stepped bar of 1 m length is subjected to an axial pull such that the maximum tensile
stress is equal to 150 MPa. Calculate the strain energy stored in the bar if E = 200 GPa.
[Refer Fig.Q9(a)]

¥

E -ﬁ:ﬁiﬂomn‘r’” e A= 200 mndt P
m = -
’“‘_—'{LTBmm fli'mm:ll: 475 ,
Fig.Q9(a) (08 Marks)

Find an expression for the strain energy due to bending of a beam of length ‘L’, simply
supported at the ends and carrying a UDL of W/unit length over its entire length. The beam
is of constant cross-section throughout its length having flexural rigidity as EI. (08 Marks)

In a metallic body, the principal stresses are +35 MPa and —95 MPa, the third principal
stress being zero. The elastic limit stress in simple tension as well as in simple compression
is equal and is 220 MPa. Find the factor of safety based on the elastic limit if the criterion of
failure for the material is the maximum principal stress theory. (08 Marks)
A mild steel shaft 120 mm diameter is subjected to a maximum torque of 20 kN-m and a
maximum bending moment of 12 kN-m at a particular section. Find the factor of safety

according to maximum shear stress theory if the elastic limit in simple tension is
220 MN/m’. (08 Marks)

ook ok % ok
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Note: 1. Answer any FIVE full questions.
2. Use of thermodynamic data book is permitted.

Differentiate between open system and control volume. Give examples. (06 Marks)
With examples, define the following :
(i) Intensive property (i) Extensive property
(iti) Path function (iv) Point function (08 Marks)
A constant volume gas thermometer containing a gas gives the reading of gas pressure of
1 bar and 1.5 bar at ice point and steam point respectively. Assuming T = a + bP, where P is
in N/m’, express the gas thermometer Celsius temperature T in terms of gas pressurc. What
is the temperature recorded by the thermometer when it registers a pressurc of 1.2 bar,

(06 Marks)

List out the similarities and dissimilarities between work and heat. (06 Marks)
Derive the work done expression for, (1) Isothermal process (ii) Isentropic process.

(06 Marks)
A fluid is heated reversibly at a constant pressure of 1.013 bar until it has a specific volume
of 0.1 m’/kg. It is then compressed reversibly according (o a law PV = C to a pressurc of
4.2 bar, then allowed to expand reversibly according to a law PV =C to the initial
conditions. The work done in the constant pressure process is 515 Nm and the mass of fluid
present is 0.2 kg. Calculate the net work done on or by the fluid in the process. Sketch the
cycle on P-V diagram. (08 Marks)

Describe Joule’s experiment to verify First law of thermodynamics. (06 Marks)
Why PMMKI and PMMKII are impossible? (06 Marks)
A centrifugal pump delivers 50 kg of water per second. The inlet and outlet pressures are
1 bar and 4.2 bar. The suction is 2.2 m below the centre of the pump and delivery is 8.5 m
above the centre of the pump. The suction and delivery pipe diameters are 20 cm and 10 cm
respectively. Determine the capacity of the clectric motor to run the pump if pump
efficiency is 85%. (08 Marks)

Show that reversible heat engine has higher efficiency than irreversible heat engine.

(10 Marks)
A refrigerator produces 2 tonnes of ice at 0°C per day from water maintained at 0°C. It
rejects heat to atmosphere at 27°C. The power to the refrigerator is supplied by an angine
which absorbs heat from a source, which is maintained at 227°C by burning fuel of calorific
value 20x 10’ KJ/kg. Find the consumption of fuel per hour and the power developed by the
engine. Assume both the devices to run on Camot cycle. Take latent heat of ice as
335KJ/kg. (10 Marks)

Clearly explain the factors that make a process irreversible. (10 Marks)

What is internal and external irreversibility? (04 Marks)

Show that entropy change is an irreversible process. (06 Marks)
| of2
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State and prove Clausius inequality. (08 Marks)
The heat engine receives 300 kJ/min of heat from a source at 327°C and rejects heat to a sink
at 27°C. Three hypothetical amounts of heat rejections are given below:

(1) 200 kJ/min, (1) 150 kJ/min (ii1) 100 kJ/min
Using entropy concept, state which of these cases is a reversible, irreversible or an
impossible one. (06 Marks)

A perfect gas of mass 1.7 kg and volume 1.5 m'/kg are compressed reversibly and
polytropically from pressure | bar to 7.5 bar in a cylinder. The index of compression is 1.25,
R = 0.540 kl/kg K, C, =1.687kJ/kgK. Calculate the work done, heat transfer and change in

entropy. (06 Marks)

Define the following:

(i) Available and Unavailable cnergy.

(11) Availability.

(i) I law efficiency. (06 Marks)
Draw pressure-temperature diagram for a pure substance. Explain its salient features.

(07 Marks)

15 kg of water is heated in an insulated tank by a churning process from 300 K to 340 K. If
the surrounding temperature is 300 K, find the loss in availability for the process. (07 Marks)

With a neat sketch, explain the working of Throttling calorimeter. What are its advantages
and disadvantages? (10 Marks)
A certain quantity of steam in a closed vessel of fixed volume of 0.14 m’ exerts pressure of
10 bar and 250°C. If the vessel is cooled so that the pressure falls to 3.6 bar, determine
(1) final quality of steam (ii) final temperature (iii) change in internal energy (iv) heat
transferred during the process. Take C, = 2.1 kl/kgK. (10 Marks)

State the following :
(1) Dalton’s law of'additive pressures.

(1) Amagat’s law ol volume additives. (04 Marks)
Define the psychrometric properties given below:

(1) Wet bulb temperature

(1i) Dew point temperature.

(ii)  Specific humidity
(iv) Relative humidity

(v) Degree of saturation
(vi) Dry bulb depression. (09 Marks)

A mixture of ideal gases consists of N> of 3 kg and CO» of 5 kg at a pressure of 300 KPa and
temperature of 20°C. Find (i) Mole fraction of each constituent (ii) Gas constant of mixture

(11i) Molecular weight of mixture (iv) Partial pressures and volumes. (07 Marks)
Write a note on : (1) Law of corresponding states (ii) Compressibility chart. (06 Marks)
With usual notations, write the Vander-Waal’s equation of state. What is the significance of
constants ‘a’ and *b’. (06 Marks)

Determine the pressure in a steel vessel having a volume of 15 lit and containing 3.4 kg of
N> at 400°C using,

(i) Idecal gas equation  (ii) Vanderwaal’s equation.

Also calculate the compressibility factor by using the answer obtained from the
Vanderwaal’s equation of state. (08 Marks)

& ok ok ok ok
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Note: Answer any FIVE full questions.

Define the following:

(1) Elasticity (i1) Ductility (i11) Poison’s ratio

(iv) Shear stress (v) Hooks law (10 Marks)
Derive an expression for the extension of a tapering bar whose diameter D, at one end tapers
linearly to a diameter D> in a length L, under an-axial pull ‘P’ and Young’s modulus E.

(06 Marks)
A bar having cross-sectional area 300 mm’ is subjected to axial forces as shown in

Fig.QI(c). Find the total elongation of the bar. Take E = 84 GPa.
sokn J Foicdl ]_‘ lokn
—-——| —— 4 -

2ok
-
50omm lgoomm |ooomMMm Fig.Ql(c) (04 Marks)

Derive a relation between Young’s modulus and Modulus of rigidity. (10 Marks)

A copper bar of length 160 mm is placed on a rigid support in vertical position. Clearance

between the upper support and top surface of the member is 0.1 mm as shown in the

Fig.Q2(b). Determine:

(1)  Increase in temperature required for the bar to touch the upper support.

(i) Temperature rise required to induced compressive stress of 100 MPa.

(iii) Stress induced in the bar when its temperature is increased by 90°C and the upper
support yields by 0.12 mm.

(iv) Stress induced in the bar when the temperature is increased by 30°C, assume that there
is no clearance between upper support and top surface of the bar. Take E. = 120 GPa
and o = 18 x 10°/°C.

Fig.Q2(b) (10 Marks)

Derive an expression for normal stress and shear stress acting on a inclined plane. (10 Marks)

A point in a strained member is subjected to tensile stresses 100 MPa and 70 MPa along two

mutually perpendicular directions. The point is also subjected to a shear stress 50 MPa such

that shear force on vertical face give rise to anticlockwise couple. Determine:

(i) Stresses acting on a plane whose normal is at an angle of 120° with the reference to the
100 MPa stress plane.

(i) Magnitude of principal stresses and maximum shear stresses

(iif) Orientations of the principal plane and maximum and minimum shear stress planes.
Solve the problem using Mohr’s circle method. (10 Marks)
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Derive an expression for Hoop stress and longitudinal stress for thin cylinder. (08 Marks)
A thin cylindrical vessel of 1000 mm diameter and 3000 mm length has a metal wall of
thickness 10 mm. It is subjected to an internal fluid pressure of 3 N/mm’. Find the
circumferential and longitudinal stresses in the wall. Determine the change in the length,
diameter and volume of the cylinder. Assume E = 2.1 x 10° N/mm’ and Poisson’s
ratio = 0.3. (12 Marks)

For the beam shown in the Fig.QS, draw shear force and bending moment diagrams. Locate
the point of contraflexure, if any.

30kN 20k |m

>
R
-
3
[y
Q
©

oknl-m
a2.m Im am
Fig.Q5 (20 Marks)
. . . d’y
Derive the deflection equation, EI Tl =M. (06 Marks)

A T section of flange 120 x 12 mm and overall depth is 200 mm with 12 mm web thickness
is loaded, such that, at a section it has a moment of 20 kN-m and shear force of 120 kN.
Sketch the bending and shear force distribution diagram. (14 Marks)

Derive an expression for torque and shear stress of a shaft. (08 Marks)
A 2m long hollow cylinder shaft has 80 mm outer diameter and 10 mm wall thickness.
When the torsional load on the shaft is 6 kN-m, determine:
(1)  Maximum shear stress induced
(1))  Angle of twist
(iii) Also draw the distribution of shear stress in the wall of the shaft. Take G = 80 GPa.

(12 Marks)

Derive a Euler’s crippling load for a column when both of its ends are hinged. (10 Marks)
A 2m long column has a square cross-section of side 40 mm. Taking FOS = 4. Determine
the safe load for the end conditions.

(i) Both ends are hinged

(i1) One end fixed and other end is free

(111) Both ends are fixed.

Take E =210 GPa. (10 Marks)
Derive an expression for strain energy due to shear stresses. (10 Marks)
Explain:

(1)  Maximum principal stress theory

(i) Maximum shear stress theory (10 Marks)

Derive an expression for the strain energy in bending and strain energy in torsion. (16 Marks)
A solid circular shaft is 4 m long has a diameter of 80 mm. Find the torsional strain energy
stored in it when it is subjected to a torque of 200 N-m. Take G = 80 GPa. (04 Marks)

* ok ok ok ok
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1 Define the terms : (i) Modulus of rigidity (ii) Factor of safety

(iii) True stress (iv) Volumetric strain (04 Marks)
Deduce expression to determine the elongation of tapered rectangular bar of uniform
thickness. (06 Marks)

A composite bar made of copper, steel and brass is rigidly attached to the end supports as
shown in Fig. QI (c). Determine the stresses in the three portions of the bar when the
temperature of the composite system is raised by 70°C. considering that the supports are
rigid. Take E,=100GPa, E(=205GPa, E,=95GPa, «a, =I18x10"/C,

as =11%107 /G pa, =110 "¢, (10 Marks)
/ b
__/ -
gk ; C ppe Q‘?' ¢4 { - “ Byat ‘Ey ?
(4] Y 0 St 1 {4 i |
/] 2y =
Sy / S 4 jQﬂL

All dimensions are in mm
Fig. QI (¢)

Define Bulk modulus. Derive a relationship between Young’s modulus, modulus of rigidity
and Poisson’s ratio. (10 Marks)
Three equally spaced rods in the same vertical plane support a rigid bar AB. Two outer rods
are of brass, each 600 mm long and of 25 mm in diameter. The central rod is of steel that is
800 mm long and 30 mm in diameter. Determine the forces in the rods duc to an applied
load of 120 kN through the mid point of the bar. The bar remains horizontal afier the

=2 . The rigid bar system is shown in Fig. Q2 (b). (10 Marks)

h
B 757 A7 S
4__,{1.6— ‘L!_&'.',(s
pas” SR
a | | ] {
N % _: v
-y w | (9] | : ]
I Gy 1 N
& % I
I ;_u *J- f
[
Dimensions are in mm
Fig. Q2 (b)
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Define Principal plane. Deduce expressions for stresses on an inclined plane in a body
subjected to bi-axial stress condition. (10 Marks)
A thick cylinder has inner and outer diameters as 120 mm and 180 mm respectively. It is
subjected to an external pressure of 9 MPa. Find the value of internal pressure which can be
applied if the maximum stress is not to exceed 30 MPa. Draw the curves showing the
variation of hoop and radial stresses through the material of the cylinder. (10 Marks)

What assumptions arc taken in the analysis of thin cylinders? Deduce expressions for the

circumferential and longitudinal stresses developed in thin cylinder. (10 Marks)
A plane element is subjected to stresses as shown in Fig. Q4 (b). Draw the Mohr’s circle and
determine principal stresses, maximum shear stress and their planes. (10 Marks)

A0 Hfonn®
- l T
b "ryr.m"" [
ory %{ 4—9 bo N/»\M‘-—

I
10 M froy 4—T7 -
40 Hf,.....*"
Fig. Q4 (b)
Draw the shear force and bending moment diagrams for a Cantilever subjected to forces as
shown in Fig. Q5(a). (10 Marks)
1o W }10 KN 20 KM

|

aﬁ_im | 3_":___‘,14_,&_;

Fig. Q5 (a)

; g M E . . ;
Prove the relation — = --[-— = E for simple bending. (10 Marks)
y

A 10 m long simply supported beam is loaded as shown in Fig. Q6 (a). Draw the shear force

and bending moment diagrams. (10 Marks)

et

5 e A

1‘ l{- |<J‘me L

A, _,J,z____ OO YYD i
¢ p E pl ;
i : 5w
g fan L B f Bl
Fig. Q6 (a)

A 200 mmx80 mm I-beam is to be used as a simply supported beam of 6.75 m span. The
web thickness is 6 mm and the flanges are of 10 mm thickness. Determine what
concentrated load can be carried at a distance of 2.25 m from one support if the maximum
permissible stress is 80 MPa. (10 Marks)
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A bolt is acted upon by an axial pull of 16 kN along with a transverse shear force of 10 kN.
Determine the diameter of the bolt required according to (i) Maximum principal stress
theory (i) Maximum shear stress theory. (10 Marks)
Deduce the torsion equation with usual notations, stating the assumptions made. (10 Marks)

A shaft transmits 280 kW of power at 160 rpm. Determinc
(i)  The diameter of solid shaft to transmit the required power.
(i1)  The inner and outer diameters of a hollow circular shaft il the ratio ol the inner to

. . 2
the outer diameter is —.

(iii) The percentage saving in the material on using a hollow shafl instcad of a solid
shaft. \
Take the allowable stress as 80 MPa and the density of the material 78 kN/m". (10 Marks)

A thin walled 800 mm long member has the cross scction as shown in Fig. Q8 (b).
Determine

(1) The maximum torque if the angle carried by the section is limited to 4°.
(i1) The maximum shear stress induced for the maximum torque.
Take G = 82 GPa. (10 Marks)
l L:L b [

Fig. Q8 (b)

Derive an expression for Euler’s critical load for a column with both ends hinged. (10 Marks)
A 4-m long hollow alloy tube with inside and outside diameters as 36 mm and 48 mm
elongates by 3 mm under a tensile force of 50 kN. Determine the buckling load for the tube
when it is used as a column with both ends pinned (hinged) and a factor of safety of 5.

(10 Marks)

Derive an expression for strain energy for a member subjected to axial load. (05 Marks)
Explain Castigliano’s theorem — 1. (05 Marks)

Two elastic bars of equal length and of the same material : onc is of circular cross section of
80 mm diameter and the other of square cross section of 80 mm side. Both absorb the same
amount of strain energy under axial forces. Compare the stresses in the two bars. (10 Marks)

EE I
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Note: Answer any FIVE full questions.

1 Define the terms : (i) Modulus of rigidity (ii) Factor of safety

(iii) True stress (iv) Volumetric strain (04 Marks)
Deduce expression to determine the elongation of tapered rectangular bar of uniform
thickness. (06 Marks)

A composite bar made of copper, steel and brass is rigidly attached to the end supports as
shown in Fig. QI (c). Determine the stresses in the three portions of the bar when the
temperature of the composite system is raised by 70°C. considering that the supports are
rigid. Take E,=100GPa, E(=205GPa, E,=95GPa, «a, =I18x10"/C,

as =11%107 /G pa, =110 "¢, (10 Marks)
/ b
__/ -
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All dimensions are in mm
Fig. QI (¢)

Define Bulk modulus. Derive a relationship between Young’s modulus, modulus of rigidity
and Poisson’s ratio. (10 Marks)
Three equally spaced rods in the same vertical plane support a rigid bar AB. Two outer rods
are of brass, each 600 mm long and of 25 mm in diameter. The central rod is of steel that is
800 mm long and 30 mm in diameter. Determine the forces in the rods duc to an applied
load of 120 kN through the mid point of the bar. The bar remains horizontal afier the

=2 . The rigid bar system is shown in Fig. Q2 (b). (10 Marks)

h
B 757 A7 S
4__,{1.6— ‘L!_&'.',(s
pas” SR
a | | ] {
N % _: v
-y w | (9] | : ]
I Gy 1 N
& % I
I ;_u *J- f
[
Dimensions are in mm
Fig. Q2 (b)
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Define Principal plane. Deduce expressions for stresses on an inclined plane in a body
subjected to bi-axial stress condition. (10 Marks)
A thick cylinder has inner and outer diameters as 120 mm and 180 mm respectively. It is
subjected to an external pressure of 9 MPa. Find the value of internal pressure which can be
applied if the maximum stress is not to exceed 30 MPa. Draw the curves showing the
variation of hoop and radial stresses through the material of the cylinder. (10 Marks)

What assumptions arc taken in the analysis of thin cylinders? Deduce expressions for the

circumferential and longitudinal stresses developed in thin cylinder. (10 Marks)
A plane element is subjected to stresses as shown in Fig. Q4 (b). Draw the Mohr’s circle and
determine principal stresses, maximum shear stress and their planes. (10 Marks)

A0 Hfonn®
- l T
b "ryr.m"" [
ory %{ 4—9 bo N/»\M‘-—

I
10 M froy 4—T7 -
40 Hf,.....*"
Fig. Q4 (b)
Draw the shear force and bending moment diagrams for a Cantilever subjected to forces as
shown in Fig. Q5(a). (10 Marks)
1o W }10 KN 20 KM

|

aﬁ_im | 3_":___‘,14_,&_;

Fig. Q5 (a)

; g M E . . ;
Prove the relation — = --[-— = E for simple bending. (10 Marks)
y

A 10 m long simply supported beam is loaded as shown in Fig. Q6 (a). Draw the shear force

and bending moment diagrams. (10 Marks)

et

5 e A

1‘ l{- |<J‘me L

A, _,J,z____ OO YYD i
¢ p E pl ;
i : 5w
g fan L B f Bl
Fig. Q6 (a)

A 200 mmx80 mm I-beam is to be used as a simply supported beam of 6.75 m span. The
web thickness is 6 mm and the flanges are of 10 mm thickness. Determine what
concentrated load can be carried at a distance of 2.25 m from one support if the maximum
permissible stress is 80 MPa. (10 Marks)

20f3



10

P

ISME32

A bolt is acted upon by an axial pull of 16 kN along with a transverse shear force of 10 kN.
Determine the diameter of the bolt required according to (i) Maximum principal stress
theory (i) Maximum shear stress theory. (10 Marks)
Deduce the torsion equation with usual notations, stating the assumptions made. (10 Marks)

A shaft transmits 280 kW of power at 160 rpm. Determinc
(i)  The diameter of solid shaft to transmit the required power.
(i1)  The inner and outer diameters of a hollow circular shaft il the ratio ol the inner to

. . 2
the outer diameter is —.

(iii) The percentage saving in the material on using a hollow shafl instcad of a solid
shaft. \
Take the allowable stress as 80 MPa and the density of the material 78 kN/m". (10 Marks)

A thin walled 800 mm long member has the cross scction as shown in Fig. Q8 (b).
Determine

(1) The maximum torque if the angle carried by the section is limited to 4°.
(i1) The maximum shear stress induced for the maximum torque.
Take G = 82 GPa. (10 Marks)
l L:L b [

Fig. Q8 (b)

Derive an expression for Euler’s critical load for a column with both ends hinged. (10 Marks)
A 4-m long hollow alloy tube with inside and outside diameters as 36 mm and 48 mm
elongates by 3 mm under a tensile force of 50 kN. Determine the buckling load for the tube
when it is used as a column with both ends pinned (hinged) and a factor of safety of 5.

(10 Marks)

Derive an expression for strain energy for a member subjected to axial load. (05 Marks)
Explain Castigliano’s theorem — 1. (05 Marks)

Two elastic bars of equal length and of the same material : onc is of circular cross section of
80 mm diameter and the other of square cross section of 80 mm side. Both absorb the same
amount of strain energy under axial forces. Compare the stresses in the two bars. (10 Marks)

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

50, will be treated as malpractice.

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

USN 18ME33
Third Semester B.E. Degree Examination, July/August 2021
Basic Thermodynamics
Time: 3 hrs. Max. Marks: 100
Note : 1. Answer any FIVE full questions.
2. Use of thermodynamic data handbook and steam table is permitted.
1 a. Explain Mechanical , Chemical and Thermal equilibrium. (06 Marks)
b. With suitable examples, distinguish between : i) Open and closed system
ii) Point and path function ii) Intensive and Extensive property. (06 Marks)
c. A constant volume gas thermometer, contain helium gives a reading of gas pressure ‘P’ of
1000 and 1366 mm of Hg at ice and steam point respectively. Assuming a linear relationship
of form T = a + bP. Express the gas thermometer celicious temperature “T" in terms of gas
pressure ‘P’. What is temperature recorded when thermometer reads 1074 mm of Hg.
(08 Marks)
2 a. What do you understand by Microscopic and Macroscopic approach? (06 Marks)
b. Define i) State if) Process i) System iv) Quasistatic process. (08 Marks)
c. Define Zeroth law of thermodynamics and briefly explain its significance. (06 Marks)
3 a. Define Heat and Work in thermodynamics. Show that work is path function. (08 Marks)
b. Derive an expression for work done during an adiabatic process. (06 Marks)
¢. A quasistatic process occurs such that P = V2 + E, where ‘P’ is pressurc in bar and V is
v
volume in m’. Find the work done when volume changes from 1m” to 3m". (06 Marks)
4 a. State the First law of thermodynamics applied to cyclic and non cyclic process. (04 Marks)
b. Derive Steady flow energy equation with Assumptions. (06 Marks)
c. Steam enters a turbine with a velocity of 320 m/s , Pressure 6 bar, Internal energy 2000
ki/kg Specific volume of 0.36 m’/kg and leaves at a velocity of 140 m/s , Pressure of
1.2 bar , Internal energy 1400 kJ/kg , Specific volume 1.3m*/kg. If the flow rate of fluid is
220kg/min and fluid rejects 100 kJ/s of heat. Determine the power developed in MW. The
change in potential energy is neglected. (10 Marks)
5 a. Write two statements of Second law of thermodynamics and show their equivalence.
(10 Marks)
b. A reversible engine ‘A’ operates between temperature limits T, and T, [T, > T2]. The heat
rejected by engine ‘A’ is received by another reversible engine ‘B’. Engine ‘B’ rejects the
heat to reservoir at temperature ‘T3’ [T2 > Tj].
Prove that 1) T,= -T%Lfor same work output i) T,= T, T, for same efficiency.
(10 Marks)
6 a. Show that the entropy is a property of a system. (06 Marks)
b. State and prove Clausius inequality. (06 Marks)
c. 5 kg copper block at 200°C is dipped to an insulated tank with 100kg of oil at 30°C. Find the

increase in entropy of the universe.
Take C, [copper] =0.4kJ/kg-K , C,[oil]= 2.1 kl/kg-K. (08 Marks)
I of 2
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What is Available and Unavailable energy? (06 Marks)

Write Maxwell relations and explain the terms involved. (06 Marks)

Derive Clausius Clayperon equation for evaporation of liquid and explain the significance.
(08 Marks)

Define the following terms with reference to the pure substance : 1) Latent heat

ii) Sensible heat iii) Tripple point 1v) Wet steam v) Dryness fraction. (10 Marks)

With neat sketch, explain the working of Separating Throttling Calorimeter. (10 Marks)

Explain the following :
i)  Compressibility factor.
it) Compressibility chart.
iii) Vander Waals equation of state.
iv) Law of corresponding states.
v)  Gibbs Dalton’s law. (10 Marks)
One K — mol of methane is stored in a 0.4m’ tank at 300K. Estimate the pressure of the gas
using 1) Ideal gas equation 1) Vander Waal’s equation.
Vander Waal’s constant a = 228.5 KPa (m’/K-mol)®.
b= 0.0427 m’/K-mol. (10 Marks)

Derive Vander Waal’s constants in terms of critical properties. (08 Marks)

A gaseous mixture has the following volumetric analysis. O, = 30% , CO, = 40%

N; = 30%. Determine 1) Analysis on mass basis.

ii) Molecular weight of mixture.

iii) Partial pressure of each component if total pressure is 100KPa and temperature is 32°C.
(12 Marks)
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gonal cross lines on the remaining blank pages.

[. On completing your answers, compulsorily draw dia
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

Important Note :

50, will be treated as malpractice.

USN 18ME34
Third Semester B.E. Degree Examination, July/August 2021
Material Science

Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions.
1 a. Define Atomic Packing Factor. Calculate APF for Face Cubic Centre (FCC) unit cell.
(08 Marks)
b. Explain briefly points, line and surface defects, with neat sketches. (12 Marks)
2 a. With the help of stress — strain diagram, briefly explain the ductile and brittle behavior of
Engineering Materials. (10 Marks)
b. Explain slip and twinning, with neat sketches. (10 Marks)
3 a. List different types of fatigue loading with examples. (04 Marks)
b. Explain with a neat sketch, the different stages of creep. (08 Marks)
c. What is meant by Stress Relaxation? Derive an expression for the stress relaxation.
(08 Marks)
4 a. Construct and label the Iron — Carbon equilibrium diagram and explain briefly. (10 Marks)
b. What is Nucleation? Explain homogencous nucleation in solidification. (10 Marks)
5 a. Explain the steps to construct TTT diagram. Draw a labeled sketch of TTT diagram for an
eutectoid steel. (10 Marks)
b. Explain the following : i) Annealing it) Normalizing. (10 Marks)
6 a. Explainthe following : 1) Pack carburizing i1) Flame hardening. (10 Marks)
b. Briefly explain Microstructure of Grey Cast Iron and SG Iron, Mention the composition ,
properties and applications of each. (10 Marks)
7 a. Explain the process of preparation of MMC using Melting and Casting method (Stir Casting
method). (10 Marks)
b. Explain the following with neat sketches :
i) Hand layup process ii) Spray process. (10 Marks)
8 a. Explain with a neat sketch, the Sheet — Moulding Compound (SMC) process of producing
composites. (08 Marks)
b. What are the Applications of Composites? (04 Marks)
c. Calculate the tensile modulus of elasticity of unidirectional Carbon — fiber reinforced
Composite Material which contains 62% by volume of carbon fibers in Iso — strain and Iso —
stress condition.
Ecarbon fibers = 3.86 x 10" kg/mm” and Epoxy = 4.28 x 107 kg/mm’. (08 Marks)
9 a. Make use of different processing methods for the manufacturing of thermoplastics and
explain the following : i) Hydrostatic extrusion i1) Slip casting. (10 Marks)
b. Explain the following with neat sketches : 1) Calendering i) Blow moulding. (10 Marks)
10 a. Write a note on Piezoelectric materials. (06 Marks)
b. List and explain the Biological applications of smart materials. (06 Marks)
c. Explain briefly few common NDT methods used for the testing of materials. (08 Marks)
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50, will be treated as malpractice.

42+8

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

USN 1SME35A/MEA305
Third Semester B.E. Degree Examination, July/August 2021
Metal Cutting and Forming
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions.
1 a. Sketch and explain Tool signature of Single point cutting tool. (07 Marks)
b. Determine the Shear Plane angle of Single Point cutting tool. (10 Marks)
c. What are the types of chips? (03 Marks)
2 a. Sketch and explain the parts of an Engine Lathe. (10 Marks)
b. What are the Lathe Operations? (05 Marks)
c. Differentiate between Engine Lathe and Capstan and Turret Lathe. (05 Marks)
3 a. Sketch and brief about the various Milling Operations. (10 Marks)
b. What are the methods of Indexing? (05 Marks)
c. Note the differences between drilling , boring and reaming operations. (05 Marks)
4 a. What are the differences between Shaper, Planar and Slotter? (08 Marks)
b. Sketch and explain Surface Grinding machine. (12 Marks)
5 a. What are the effect of Process Parameters on tool life? Explain. (10 Marks)
b. What are the functions of cutting fluids? (05 Marks)
c. What are the effect of Machining Parameters on Surface finish. (05 Marks)
6 a. What is Machinability and Machinability Index? Explain. (08 Marks)
b. The following equation for tool life is given for a turning operation (VT""'* f*77 437 = ),
A 60min tool life was obtained while cutting at V = 30m/min . { = 0.3mm/rev and depth of
mt d = 25mm. Calculate the change in tool life, if the cutting speed , feed , depth of cut are
increased by 25%, Individaully and also taken together. What will be their effect on tool
life? (12 Marks)
7 a. Sketch and explain different forging equipments. (12 Marks)
b. Write a note on different forging defects. (08 Marks)
8 a. Sketch and explain the types of Rolling Mills. (12 Marks)
b. What are the variables in drawing process? (08 Marks)
9 a. Sketch and explain Sheet Metal Cutting Operation. (12 Marks)
b. Brief out the different variables in drawing process. (08 Marks)
10 a. Explain : i) Drawing Ratio ii) Thickness Ratio iti) Drawing Force
iv)  Blank holding force v) Ironing. (10 Marks)
b. Explain with neat sketches, Progressive and Combination dics. (10 Marks)
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ompulsorily draw diagonal cross lines on the remaining blank pages.

Important Note : 1. On completing your answers, ¢

50, will be treated as malpractice.

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

2. Any revealing of identification,

USN 18ME35B/18MEB305
Third Semester B.E. Degree Examination, July/August 2021
Metal Casting and Welding
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions.

1 a. Explain in detail any four types of pattern allowances. (10 Marks)
b. With neat sketches, explain investment moulding process. (10 Marks)
2 a. With neat sketches, explain shell moulding process. (10 Marks)
b. Explain Open Riser and Blind Riser with neat sketches. (10 Marks)
3 a. With neat sketches, explain working principle of Cupola furnace. (12 Marks)
b. With net sketches, explain working of Resistance Furnace. (08 Marks)
4 a. With neat sketches, explain the steps involved in slush casting process. (10 Marks)
b. With net sketch, explain continuous casting process. (10 Marks)

5 a. Explain induction degassing and stream droplet degassing methods with neat sketches.
(12 Marks)
b. With neat sketches, explain any four casting defects. (08 Marks)
6 a. Describe the need of directional solidification in casting. (06 Marks)
b. State the advantages and limitations of casting process. (08 Marks)
c. With neat sketch, explain stir casting process. (06 Marks)
7 a. With neat sketch, explain metal inert gas welding process. Also state its advantages and
limitation. (10 Marks)
b. With neat sketch, explain electron beam welding process, also state its advantages. (10 Marks)
8 a. State the advantages and limitations of welding processes. (06 Marks)
b. With neat sketch, explain hydrogen welding process. (08 Marks)
c. With neat sketch, explain explosive welding process. (06 Marks)
9 a. Explain the different zones in welding with neat sketch. (06 Marks)
b. Differentiate between brazing and soldering. (08 Marks)
c. With neat sketch, explain ultrasonic inspection method. (06 Marks)
10 a. With neat sketches, explain any five welding defects. (10 Marks)
b. With neat sketches, explain the types of flames that can be obtained during oxy-acetylene
welding process. (10 Marks)
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Third/Fourth Semester B.E. Degree Examination, July/August 2021

COMPUTER AIDED MACHINE DRAWING

Time: 3 Hours Max. Marks: 100

Note: 1. Answer any ONE question from each of the parts A. B and C.

2. Use First angle projections only.

3. If any data is missing it may be suitably assumed and mentioned.
4. All the calculations should be on the answer sheet supplied.

5

. All the dimensions are in mm.
6. Drawing instruments may or may not be used for sketching.
7. Part C assembly view should be in 3-D and other views in 2-D.

Part— A

1. Draw two views of square headed bolt of size 25 mm diameter and 100 mm
long. Indicate all the dimensions. 25 Marks

2. Draw the following profiles.
a) BSW thread and  (b) Sellers thread of pitch 50 mm both 25 Marks

Part—- B

3. Draw the following view of a Knuckle joint used to joining two rods of diameter
20 mm (a) Sectional front view  (b) side view. 25 Marks

4. Draw sectional front view and side view of Oldham’s coupling to connect two rods
of diameter 25 mm, indicate all dimensions. 25 Marks

Part-C

5. Figure 1 shows the details of a Plummer block. Assemble the parts of the Plummer
block and show the following views.

a. Half sectional front view showing the right half in scction.
b. Top view. 50 Marks

6. Figure 2 shows the part drawing of a tail stock. Assemble the tail stock and show
the following views.

a. Sectional front view showing the top spindle portion in section.
b. Left profile view. 50 Marks
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Figure I: Details of Plummer block.
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Figure 2: Details of tailstock.
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