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Third Semester B.E. Degree Examination, Feb./Mar.2022
Engineering Mathematics - 1

Time: 3 hrs. , Max. Marks: 100

98]

8.

O

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

Module-1
Find a Fourier Series to represent f(x)=x—x" from x=-1 to x=7. Hence prove thal
9 . Z
i l 1 + l (08 Marks)
B b T Marks
12 17 2¢ 32

jx, O<x<l

. (06 Marks)
l(), l<x<?2

Obtain a Fourier series of f(x) =

Find the half-range Fourier sine series of f(x)=e* in 0 <x <. (06 Marks)
OR
Find the Fourier series expansion upto second harmonic using the following table of valucs:
‘XOJTE 27 n | 4n | 5n.12n |
33| 3 | 3
Ly [ 1014719 [17 [15 12 [1.0

(08 Marks)
Express f(x) = (- x)z as a Fourier series of period 27 in the interval 0 < x < 27.
(06 Marks)

Obtain the Half range cosine series of f(x) = x'in0<x<n. - (06 Marks)
Module-2

: ‘ , 1, for|x|<a
Find the Fourier transform of the function, f(x):{’ ¥ and hence evaluatc

0, f‘orix£ > a

£sinax
j dx. (08 Marks)
AR S
Find the Fourier cosine transform of f(x)=e™™,a> ( (06 Marks)
Solve u, +3u,_,-4u_,=0forn>2 given u; =3, u, = -2 using z-transform. (06 Marks)
g OR
. . o X sin mx B oo
Find the Fourier sine transform of ¢™, a>0, x>0 show that f—7——7-dx s B m>0.
a“ +x° 2
0
(08 Marks)
‘ . nmn
Find the z-transform of cosh| — + 0 |. (06 Marks)
2 ) .
32" +g

Find the inverse z-transform of, (06 Marks)

(5z-1)(5z+2)°
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Module-3

Fmd the correlation coefficient using the following table as values: (08 Marks)
%[ 65166]67]67]68[69]70]72 ]

[y |67]68]65/68]72[72[69]71]

Obtain an equation of the form y =ax +b given that, (06 Marks)
"x]0 [5 [10]15]20]25

[y 12]15]17]22]24]30

Apply Regula-Falsi method to fmd the root of xe* = cosx in four approximations with four
decimals in (0, 1). (06 Marks)

OR -

Obtain the regression line of y on x for the following table of values: (08 Marks)

]x 17273 (4 [5 |6 17 |8 |9
|y 91811012114 13]14]16]15
Fit a parabola y = a + bx + cx’ to the following data: (06 Marks)
(x[20 740 [60 |80 [100 [ 120 |

y|55 9114922833346
Find the root of the equation x*-x-9=0 by Newton-Raphson method in three
approximations with three decimal places. (Take xo =2) v - (06 Marks)
Module-4

Use Newton'’s forward interpolation formula to find y(8) from the table of values, (08 Marks)
x J0[5 [10]15]20]25]

ﬂ\)‘7 11|14 ]18]24.[32]

Duelm]m y at x = | using Newton’s general interpolation formula given that, (06 Marks)
'x -4 [-1]0]2]5
y(x) | 1245 ]33]5]9] 1335

6

dx . ) )
Evaluate J — using Weddle’s rule with h = 1. (06 Marks)
o L+X°
OR
Find f{4) using Newton’s Backward interpolation formula given that,
]
X [o]1]2]3

y=fix) | 1]2[1]10

(08 Marks)
Apply Lagrange’s interpolation formula to find y (x = 10) given that, -
x 15 16.19 [11]
y(x) [ 12713 ]14] 16

(06 Marks)
rd 120

Apply Simpson’s — formula to evaluate | V(t)dt given that,

S —yt

¢ 0] 12 | 24 | 36 | 48 | 60 | 72 | 84 | 96 | 108 | 120 |
V()| 0 | 3.60 [ 10.08]18.90 21,60 | 1854|1026 540 | 45 | 54 | 90
(06 Marks)
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Module-5
Verify Green’s theorem in the plane for §<3x2 = 8y2>:1x +(4y - 6xy)dy, where C is the
C
boundary of the region deffhed by x =0,y =0, x+y=1. (08 Marks)

Evaluate -SEVF.er by Stoke’s theorem with F =y?] + x?j— (x +2)k and C is the boundary of

C
the triangle with vertices at, (0, 0, 0), (1, 0, 0) and (1, 1, 0). (06 Marks)
Show that the geodesies on a plane are straight lines. (06 Marks)
OR

Find H F dS ,where F=(2x +32>§ ~(xz+ y)j+ (yz + 22)1:' and S 1s the surface of the
S
sphere having center at (3, -1, 2) and radius 3. (Use Gauss divergence theorem). (08 Marks)

of
— | = 0. (06 Marks)
oy )

.
) . 3 ) . of d
Derive Euler’s equation with usual notations as, — — —
oy dx
Find the extremals of the functional,

X V/Z )
J(“ 3 dx. ‘ (06 Marks)
X

X

LR
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Time: 3 hrs.

Note: Answer any FIVE full questions

Usm g Maclaurin’s ser
"Find the pedal equ i"tlon of'the curve r M cosmO=a"

Third Semester B.E. Degree Exam,
Additional Mathematlcs -1

Find a unit vector normal to the vectors a =2 1+ 2_] k and b= 61~3J+2k Also find the

sine of the angle between them

Express L+2i n the form ofa+ib.

-31

Express \/g +1 mf*the polar form and hence fmdf’ifts modulus and amplitude.

fy (cos 36 +isin30)*(cos40 ~isin 46)
(cos40+lsm48) (cos 56 isin 50)

Slmpl

Prove that the vectors i— 2_] +:13k 5 2i+ 3] —4k aﬁd - 3J +5kare co- anar.

Module—2
If y= gisin x then p.ove that (1-x> )y o — @

Find the angle between the curves r

i s expand sinx upto* he term containing x°.

o(u, v W)
o(x, Y, z)

find

‘Module-3

Obtain a reduction formulafor cos" x dx(n>0).

ot

Evaluate

‘ dx by taking x = sin 6.

X
N

1 1§
I.f(szry +27°)dxdydz.
00

Evaluate

o'——.— Oty

matlon Feb./Mar. 2022

17MATDIP31

"ax. Marks: 100

oosing ONE full question frohz each module.

(08 Marks)

(06 Marks)

(06 Marks)

(08 Marks)

(06 Marks)

{06 Marks)

(08 Marks)

(06 Marks)

(06 Marks)

(08 Marks)
(06 Marks)

(06 Marks)

(08 Marks)

(06 Marks)

(06 Marks)
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OR

%
Obtain a reduction formula for Isin“ xdx (n> (08 Marks)
0
Evaluate jcos 0 doO using 1educt10n fbrrnula r (06 Marks)
) . :
1
(06 Marks)

Evaluate j j‘xy dydx.
00

Module-4

A particle moves along Lhe curve x = t° +1, y = t;, = 2t + 3 where t is the time. Find the

. . £, R )
components of its velocity and acceleration at t =1 in the direction i+ j+ 3k. (08 Marks)

Find the direct" nal derivative of ¢ =x’y xz> at the point (1, =2, 1) in the direction of
Y p J

the vector 21 :J‘+2k N (06 Marks)

Show. that F= yj is solenoid (06 Marks)
X2 +y?

Find divF and crulF, (08 Marks)
If F= (3x’y—2z)i 1+ (xz +y )_] 2x°z° k : (06 Marks)
Find the constants a, b, ¢ such that the vector,

(06 Marks)
Solve (08 Marks)
Solve : (06 Marks)
Solve : (06 Marks)
‘Solve - X (08 Marks)
Solve : —xsiny)dy=0. (06 Marks)
Solve : ==1. (06 Marks)

ko % k ok

2 of2
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TUSN 17TME32
Third Semester B.E. Degree Examination, Feb./Mar. 2022
Materials Science

Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions; choosing ONE full question from each module.
odule-1
1 a. Whatis Atomic Packing Fact culate APF for Body Centred Cubic (BCC). (08 Marks)
b. Briefly discuss the point type crystal imperfect ions. . (04 Maiks)
c. Strain Curve for mild st "fl. (08 Marks)
OR
2 & e of Offset yield strength, with a neat sketch. (05 Marks)
b. Discuss the various types of fractures in brie (08 Marks)
c. Derive the @X‘prcssmn for Stress - relaxatio (07 Marks)
¢ Module-Z
3 a I)loCUSS the mechanism of Sol1d1ﬁcat10n in pure metals and alloy@ (08 Marks)
b. Define Solid Solution and explam the various types of sohd solutions. . (07 Marks)
c¢. Listoutand briefly explain Hume — Rothary rules. = , (05 Marks)
4 a. Whatis Gibb’s Phase rule and discuss the various terms involved in:it? (07 Marks)
‘ b. Write the general steps involved in the constructlon of a binary: equlhbnum diagram between
two metals. 4 ~ e (06 Marks)
c. State the Lever Rule and briefly explam the xmportance v (07 Marks)
,Module-3

5 a Whatis Heat treatment? Whatis the purpose of Heat: treatment? (08 Marks)
b. Discussithe various types of Annealing in brief. P (05 Marks)
o Properties and plications of Grey Cast Iron. (07 Marks)

o e

© Write briefly the Composit]

What are the vanousuSurface Heat treatment ‘methods and explain Nitriding in brief,

iy (08 Marks)
Discuss the propemes and uses ofS G.Tron. (06 Marks)
Explain the’; : ihcnple of Inductlon hardemng in brief. (06 Marks)
gy Module-4
What is Ceramic? Discuss,the Mechanical and Electrical behavior of Ceramics. (08 Marks)
What is Smart Material? Discuss the various applications of Smart Material. (05 Marks)
Explain the importance of Ceramic materials in our day to day applications. (07 Marks)
OR

Define Shape emory Alloys and list out various applications of Shape Memory Alloys.

(06 Marks)

With a nea sketch, explain the proceqsmg of plastlc through Injection molding. (07 Marks)
Discuds the varions stens involved in the nrocessing of Ceramics. . (077 Marks)
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Module-5
What is Composite Materials? Explain bneﬂy t
Discuss the Foundry techniques involved i

sites. (06 Marks)

Composites.
(06 Marks)

Explain the Filament Winding proces y ! (08 Marks)

i) Iso — Strain and

(14 Marks)
e of Kevlar fiber and 90% epoxy
nd epoxy is 4 GN/m?, calculate the

Derive the equation for Your
11) Iso — Stress condition. *
A Composite material is.anade 'by usmg 10% by v
matrix. If the elastic modul ‘of Kevlar is 130 GN/m
i) Young’s modulus bre direction.

ii) Young’s modulus in transverse direction. ; _
1ii) Fraction of load’carried by the fibers. (06 Marks)
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Third Semester B.E. Degree Examination, Feb./Mar. 2022
Basic Thermodynamics

Time: 3 hrs. Max. Marks: 100

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

g 2. Use of thermodynamics data handbook is permitted.

é 3. Assume suitable missing data.

2 Module-1

z 1 a. Define intensive property, cyclic process, thermodynamic equilibrium, ice point,
§: thermocouple. Also differentiate between open system, closed system and isolated system.
52 (10 Marks)
Q:‘; b. The temperature ‘T’ on a thermometer scale is defined interms of a property ‘P’ by the

s relation T = a fn P + b where a and b are constants. Experiments give values of P as 1.86 and

6.81 at ice point and steam point respectively. Evaluate the temperature “T” on the celsius

b. Gas from a bottle of compressed helium is used to inflate a balloon originally folded
completely flat to a volume of 0.25 m’. If the barometer reach 1.033 bar how much work is

:;:_;‘

Do

Ed scale corresponding to a reading of P = 2.5 on thermometer. (10 Marks)
2 OR

= 2 a. Explain with a neat sketch showing on P-V diagram the displacement work for different
5 thermodynamic processes.

= (1) Iso-baric process (11) Iso-choric process

£ (i11) Isothermal process (iv) Polytropic process (10 Marks)
g

o

. Any revealing of identification, appeal to evaluator and /or equations written

done by the system comprising Helium gas initially in the bottle, if the bottle is light and
requires no stretching.

P , b

= . % ,i(d

5 ot h Lo g)& Loloon /

= /'/‘ ) )

é‘ ( ‘.“,“r":/,l“\' g E e e %%:v

S e g B S e a el BT ~

5 - ) .

2 @e/ﬁ( mﬂaﬁrj

:ZB Cl;:."“'."'.l "A.."“,.A“ﬁi\:\.r.-‘:g‘«mn:/'"‘-.‘,‘ I“‘:‘i?

T‘; \J

E At m{(av’uﬁ« ' | it

” ) l:a/oor) m%fa

o :

APy Fig.Q2(b) (10 Marks)
-

7 Module-2

g 3 a. Define internal energy. Show that internal energy is a property of a system. (10 Marks)
3 b. A steam turbine receives a flow of 22700 kg/hr of steam while the power input is 500 KW.
E The inlet and outlet velocities of steam are 75 m/sec and 300 m/sec respectively. The inlet

pipe is 3 mts above the exhaust. Neglecting the heat loss from the turbine, find the change in
enthalpy per kg of steam. (10 Marks)
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OR
What is Carnot cycle? Showing P-V diagram, explain the working operation of Carnot cycle
on four processes. (10 Marks)
A reversible engine operates between temperature limits T, and T, (T} > T»). The energy
rejected from the engine A is received by a second reversible engine B at the same
temperature T». Second engine B rejects energy to a reservoir at a temperature T3(T» > Tj).
Show that the intermediate temperature T; 1s
(1) The geometric mean of temperatures T; and T; if both the engines have same

efficiency (T, =/T\T;).
(i1)  Arithmetic mean of temperature T, and T3 if both engines have same work transfer

1,211
C 2

I
4 @,
[A:_], ..................... > UA
&,
L =]
}
1 G(I
[of—Hs
v&;
]
Fig.Q4(b) (10 Marks)
Module-3
Briefly explain reversible process and irreversible process, also mention conditions of
reversibility and causes of irreversibility. (10 Marks)

Write the statement of Carnot theorem, and prove that reversible heat engine has higher
efficiency than a regular heat engine n, > 1.

na = Efficiency of a reversible heat engine

np = Efficiency of a regular (any) heat engine (10 Marks)

OR
Define change in entropy. Show that entropy is a property of a system or a point function.
(10 Marks)
A 30 kg of steel ball at 427°C is dropped in 150 kg of oil at 27°C, the specific heat of steel
and oil are 0.5 kJ/kgK and 2.5 kJ/kgK respectively. Estimate the entropy change of steel, oil

and that of the system containing oil and steel. (10 Marks)
Module-4

What is exergy and anergy, and irreversibility? Write the expression of irreversibility for:

(1) A.non flow system (i1) Steady flow system (10 Marks)

Derive an expression for Maximum Work (W) in a steady flow system or control volume,

(10 Marks)
S !
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OR
Define;
() Saturated temperature
(i) Triple point
(iii) Dryness fraction
(iv) Critical point
(v)  Superheated temperature.
Also draw neatly enthalpy-entropy (H-S) diagram showing all the details. (10 Marks)
What is calorimeter? Explain with a neat sketch the working operation of separating and
throttling calorimeter. (10 Marks)
Module-5

Write Vander-Walls equation of state. Derive an expression for Vander-Walls constants in
27R e b = Rt

terms of critical constants as a = —= b= .
64p. " 8p,

(20 Marks)

OR
Define:
(i) Dalton’s law of partial pressure
(1) Amagat’s law of additive volumes
(ii1) Compressibility factor
(iv) Law of corresponding states
(v) Dry bulb temperature, Wet bulb temperature Humidity (10 Marks)
Determine the mass of Nitrogen contained in a 35 m® vessel at 200 bar and 200 K by using :
(1) Ideal gas equation of state
(i1) The generalized compressibility chart. (10 Marks)

30f3
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USN 17ME34

Feb./Mar. 2022
Mechanics of Materials

_ Max. Marks: 100

Note: Answer any FIVE full questions, ch J jon from each module.

1 a State and explain Hooke’s Law... A (02 Marks)
b. A circular rod of length ‘L’ has its cross — section varylngtihnearly from larger end diameter
‘dy’ to smaller end diameter dz is subjected to an ax1al pull ‘F’. Derive an expression for an
extension of the rod. (07 Marks)
c. A stepped bar with three dlfferent portions has a hxe portion at one of its ends. The stepped
bar is subjected to forces as shown in Fig. Ql(c) ‘Determine the stresses and deformations
induced 1n each portlon Also find the net detormatlon induced in the stepped bar.
Take E =200 GPa

(11 Marks)

3+
BOO mm

oK

- Fig Ql ©

2 a Modulus of Rigidity (G) and
’ , (10 Marks)
b. A compound bar is made of a central steel plate 60mm wide and 10mm thick to which
copper plates 40mm wide by Smm ‘thick are connected rigidly on each side. The length of
the bar at normal temperature is 1 meter. If the temperature is raised by 80°C, determine the
stresses in each material an ‘the change in len h. Take Eg = 200GPa , Ec = 100GPa ,
os =12 x 10° S | a (10 Marks)

s’ Module-2
3 a Derive expressmns for Normal and Tangent1a1 stresses on an inclined plane in a body under
biaxial direct stress condition. { o (06 Marks)

b. A point in a body is subjected ! to tensﬂe stresses 100MPa and 70MPa along two mutually
perpendicular directions. The pomt is also subjected to shear stress of magnitude 50MPa.
Determine 1) Normal stress and shear stress acting on a plane which is at an angle of 120°
with reference to the IOOMPa stress plane.

i) Magnitude of principal stresses and maximum and minimum shear stresses.
iii) Orientations of principal planes and maximum and minimum shear stress planes.
iv) Normal stress. on the planes of maximum and minimum shear stresses.

(14 Marks)

OR

1 of3
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Stating the assumptions made, derive Lame’s equations or thick cylinders. (10 Marks)

A cylindrical pressure vessel of 3m long and is having 1m internal diameter and 15mm
thickness. Calculate the maximum intensity of shear stress induced and also the changes m

the dimensions of the cylmder if it is subjected to- an internal fluid pressure of 1. 5N/mm’.
Take E =2 x 10° N/mm’ and Poisson’s ratio (10 Marks)

Establish a relationship between load ntensity shear force and bendmg moment in a beam.
(04 Marks)

. e beam loaded as shown in
a flexure if any. (16 Marks)

128
ne ; iq}@‘lm

E . Dy
£ ﬁ with usual notations.

(10 Marks)

1) Maxunum 1ntens1ty of umformly distributed load it can carry.
il) Maximum concentrated load P apphed t 2m from one end it can carry. (10 Marks)

A sohcl shaﬁ transmits 2
what should be the dia

A hollow cast iron column whoseyout51de diameter is 200mm and has a thickness of 20mm
is 4 5m long and is fixed at both ends Calculate the safe load by Rankine’s formulae using a

for both ends pinned case and .= 550N/mm?>. (10 Marks)

and Rankine’s constant =

Module-5
State and prove Cast1gl1ano s theorem II. (08 Marks)
Derive an: expressmn for Strain energy due to torsion in shafts. (04 Marks)

20f3
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A bar with circular cross — section as shown in Fig
Determine the strain energy in the bar. Take E =2

>) is subjected to a load of 10KN.
N/mm?. (08 Marks)

ok~ toker)

Fig. Q9(c) h—2c0mrm-

State the following theories of fa
i) Maximum Principal Stress | ar Stress theory. (06 Marks)
A bolt is subjected to an axial pull of 12KN together with a transverse shear force of 6KN.
Determine the diameter of the bolt by using
1) Maximum Princip ss theory if) Maximum Shear Stress theory.

Take Elastic Limit in tension = 300N/mm’ , Factor of safety = 3. (14 Marks)
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