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18MAT31

Third Semester B.E. Degree Exargihéftion, Dec.2019/Jan.2020

Transform Calculus, Fouruie”‘u
Techniques

Module-1

\ \/t‘

(i (mis) (i) |- ztj G} onsat.,
o2
The square wave function f{t) with pcuod2a defined by f(t) :{

Find (i) L {iisf— —-———}
s+2)(5+3)

using convolution theorem.

all —
s(s”+1)

transformation.

" Module-2

(2 -2<x<0
(x)= ‘
x 0<x<2

Find the half range coésinek series of, f(x)=(x+1) in the interval 0 <x <1.

Obtain the Fourier series ¢

Express f(x) =;xf’2‘ as a Fourier series of period 2w in the interval 0 <x <2n.

1 of3

1 0<t<a
-1 agt<2a

Series and Numerical

Max. Marks: 100

Note: Answer any FIVE full queSﬁohi?, choosing ONE full que ion from each module.

(10 Marks)

Show that

(05 Marks)

(05 Marks)

(10 Marks)

(05 Marks)

unit step function and hence find its Laplace

(05 Marks)

(08 Marks)

(06 Marks)
(06 Marks)



18MAT31

OR
a. Compute the first two harmonics of the Fourier Series of f(x) given the following table :

X° 0 60° 120° | 180° | 240° 300
y 1,9 [ 3.6 0.5 0.9 B

(08 Marks)

b. Find the half range size series of ¢” in the interval (06 Marks)
: ; . D ¢ ‘)

C.  Obtain the Fourier series of f(x) = 5 q valid (06 Marks)

a. Find the Infinite Fourier transform of . 4 (07 Marks)

Find the Fourier cosine transform of f(: T ) (06 Marks)

Solve u_,, —3u,, +2u,6 =3" (07 Marks)

a Iff(x)= = the infinite transform of f{x) and hence evaluate jsm X dx .
0 for[x|>a . X
(07 Marks)
b.  Obtain the Z-transform of coshn® and sinh n6. (06 Marks)
. Find the inverse Z-transform of aicl. (07 Marks)

3

A 72° +8z—4

a. Solve %y_ =e* -y, y(0)=2 using Taylor’s Series method upto 4" degree terms and find
the value of y(1.1). + . (07 Marks)
dy at x = 1.1 given y(1)=3

b. Use Runge-Kutta method of fourth orde’r;t;)*‘solve d—+ Vs
(Take h=0.1

(06 Marks)

ulae to compute y(04) given g—x =2e"y, with
X

(07 Marks)

(07 Marks)

dy

—Z +y+xy’=0;
ax y+ Xy

Lutta fourth order me"thod, to find y(0.1) with h = 0.1 given

a, (06 Marks)
¢. Using Adams-Bashforth ‘1éthod, find y(4.4) given SX(%j +y* =2 with
X
= T4 42 43
y 1.0097 | 1.0143
(07 Marks)

20f3
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Module-5

2 2 )
Solve by Runge Kutta method —q—zzx(glj ~-y> 1 0.2 correct 4 decimal places,

dx* dx
using initial conditions y(0) =1, y'(0)=0, h=0.2 (07 Marks)
Derive Euler’s equation in the standard form, éf— =0. (06 Marks)
Find the extramal of the functional, Iy (07 Marks)
OR
: . { d’y dy .
Apply Milne’s predictor cor r method to compute E A l+a——~ and the following table

of initial values:

(07 Marks)

(06 Marks)
(07 Marks)



USN 1SMATDIP31
Third Semester B.E. Degree Examination, Dec.2019/Jan.2020
| Additional Mathe{gn(aﬁtlcs -1
Time: 3 hrs. Max. Marks: 100
8 |
3
=)
< My,
5 1 a. Express the following comple ;ﬁuﬁ%er in the form of x (06 Marks)
s cos0+isin O
B | Prove that | ————=/ 4 (07 Marks)
88 ; sin@+icos® ) »
- c If a=(3,-1,4), b (07 Marks)
2 ‘
Ea ,,
g q-'\ , o
3 a:)” 2 Find the afig (06 Marks)
- 7
i% b G > >0 5 o
S 3 [axb,bx c,cxa (07 Marks)
£
23 and represent them.0 (07 Marks)
53 fon
55 |
S = 3 (06 Marks)
S E (07 Marks)
20
T s
el
o & (07 Marks)
g |
55
gy .4 Series expansion of the function log, secx . (06 Marks)
=1 g &
5 fa o(u,v “ #
gwa —g—-—’-—l k4 (07 Marks)
25 oY) s
g2 =U. (07 Marks)
g &
= )
S
* : Module-3
:. 5 Find the velocity ands §acceleration of a particle moves along the curve,
5 - A ~ P "3“1’ .
z r =e 2'i+2cos5tj+ SSmEﬁk at any time t. (06 Marks)
§ SLo gk = pus "N R
3 Find divF and c¢tirlF, where F = V(x +y +2z —3xyz). (07 Marks)
g )

%y +22)i+ (x2 + 2yz)j + (y2 + 2xz)f< is conservative force field and find
(07 Marks)

Show that F
the scalar potential.

10f2
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OR

Show that the vector field, F = (3x +3y +4z)i + (x —25%32)j + (3x + 2y —z)k is solenoidal

(06 Marks)

i
k|
&

L. 2 13 b theadirection o A =1 2] 4 k.
X +y i, !

G

Find the directional derivative of ¢ =

(07 Marks)

. ;
or field F=2xy’z

Find the constant ‘a’ such that th 2yz ) +ax’y’zk s

i

. W

irrotational. (07 Marks)

(06 Marks)

(017 Marks)

(07 Marks)

Evaluate : (06 Marks)

Evaluate : (037 Marks)

Evaluate : (07 Marks)
|

(06 Marks)

(07 Marks)

(07 Marks)

2 _2xy® Jix #[2x%y - 3x%y? - 5y* My =0. (06 Marks)
‘ & ‘

Solve : %X +Xx8in2y = x>cos® y. (07 Marks)
X { i

Solve : & 11=0. (07 Marks)

dx

% %k K k¥

20f2
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USN 18ME32
Third Semester B.E. Degree Examination, Dec.2019/Jan.2020
Mechanics of Materials
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, cl g ONE full question. f omt’ each module.

1 a. Define the following terms:
(1) Stress (i) Strain (ii Young’s Modulus  (iv) ‘:Pmsson sratio (v) Hooke’s law.
4 P (05 Marks)
b. Derive an expression for thc total elongation of a tapered circular bar cross section of
diameter ‘D’ and ‘d’, when subjected to an axial load “P’. (05 Marks)
c. A brass bar having cross sectional area of 1000 2, is subjected to axial forces shown in
Fig. Q1 (c). Find thc total elongation of the bar Take E =100 GN/m’. (10 Marks)
1okar
2 a
b.
c.
(1)
(i) s
Take o = 12 x10™/°C (08 Marks)
3 The state of stress. at a pomt in a strained material is shown in Fig. Q3. Determine
a) The drrectron of the pr1n01pa1 planes
c) The magmtude of the maXHrmm shear stress and its direction.
d) Draw Mohr’s circle and verify the results obtained analytically.
|20N }Vﬂm
4
1 80N|mm7”
-‘%—w 180 At |mmZ
P
v
Fig. Q3 (20 Marks)




18ME32

OR
Differentiate between thin and thick cylinders. f (04 Marks)
Derive an expression for circumferential stress and longltudmal stress for a thin cylinder
subjected to an internal pressure ‘P’. - (06 Marks)
A thick cylinder of 400 mm internal diame d 100 mm thickness contains a fluid at a
pressure 80 N/mm?®. Find hoop stresses acr section. Also sketch the radial and hoop
stress distribution across the section. (10 Marks)

(20 Marks)

(10 Marks)

am has yield strength
resistance that-the beam can support if
(10 Marks)

a maximum- bending moment of 12x10°N-mm at a particular section. Find the factor of
safety (FoS) according t : maximum stress theory, if the elastic limit in simple tension is

220 N/mm?. (10 Marks)
Prove that a hollow shaﬁ is stronger and stiffer than the solid shaft of the same material,
length and welght; (10 Marks)

2 0of3
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OR
Derive the torsional equation for a circular shaft Wlth
made. (10 Marks)
A hollow shaft is to transmit 300 kW power at‘80 rpm. If the shear stress is not to exceed
60 N/mm?® and internal diameter is 0.6 times the external diameter. Find the external and
internal diameters, assuming that the maximum torque is 1.4 times the mean. (10 Marks)

al notations. State the assumptions

mpressive load, when
(10 Marks)
"aking the factor of safety as

Derive an expression for a critical lea
both ends are fixed. ,
A 2 m long column has a square cross section of side 40 m
4, determine the safe load for the end conditions,
(1) Both ends are hin
(i)  One end fixed and other end is free.
(1)  Both ends are fixed.
(tv)  One end fixed and other end is hmged
Take E=210 GPa (10 Marks)

in a column subjected to

Derive an' expressmn for a critical 1oad in a column subjected to compressive load, when
both cnds are hinged. ¢ A (10 Marks)
The bar Wlth cncular Cross sectlon shown n F1g Q10. "‘);Z'ls subjected to a load of 10 KN.

(10 Marks)

|OK N
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USN 18ME33
Third Semester B.E. Degree Examma ec.2019/Jan.2020
Time: 3 hrs. Max. Marks: 100

o

Note: 1. Answer any FIVE full questions, cl;%smg ONE full question; fr m each module.

2. Use of thermodynamtc data h « book and steam tables..
3. Assume missing data suztag}\ ~
"

Cwd

%, Module-1
Differentiate between micros &%ﬁacroscopic approach. (04 Marks)
Define the following terms with'neat sketch:
(i) Opensystem ¢
(i) Closed system ff,
(iii) Isolated system,
(iv) Quasi-st %r&cess (08 Marks)

\{lgfﬁ defined as T =aln(K)+b, where a and b are

The temperature™F” on a thermometric s
constants. The“values of K are found to@@be‘l 83 and 6.78 at 0°C and 100°C, respectively.
Calculate thestemperature for value of K = 2.42, (08 Marks)

@&%

’ ;, OR
Define:
(i) Thermodynamic equlhbrlum

(i1) Zeroth law of thermg ynamics (04 Marks)
With neat sketch expldinthe working pr1nc1ple of
(i) Electrical resistanee thermometer ~
(ii) Thermocoupl€s, %ﬁ% (08 Marks)

Two Celsius thé,rmo*meter ‘A’ and ag?ee at ice point anl "Steam point, and related by the
equat1on t, =L¥% Mt + NtB 3 where% % and N are constants When both thermometers are

%eﬁ?sters 25°C. Determine the reading of
(08 Marks)

ork and heat. (04 Marks)

}g@ Wr1te an expressxoﬁ or displacement ot@%w tk for the following process with P-V diagrams.

7 (1)) Constant pressure
(i) Constant volume
(iii) Constant temperature
(iv) Pol§trépic process (08 Marks)

c. A quantity of gas is compressgd in a piston-cylinder from a volume of 0. 8611 m’ to a final

volume of 0.1721 m’. Th%ﬁﬁﬁssure in (bar) and as a function of volume (m’) is given by:

0.8611 8.6067x10~
P 2
v v

(08 Marks)

1 of3
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.used as the workifg fuid. 1f heat is sup
“wconverted into sa}t@ atéd vapour, determine per kg of water.

18ME33

OR
State 1% law of thermodynamics. Derive an expre
open system (SFEE).
The working fluid, in a steady flow process wrate of 220 kg/min. The fluid rejects
100 KJ/s of heat passing through the system. The ‘condition of the fluid at inlet and outlet are
given as V,= 220 m/s, p; = 6.0 bar, u; = & 2@9@ KJ/kg, v = 0.36 %/kg and p, = 1.2 bar,
V, = 140 m/s, u; = 1400 kJ/kg, v, =153 m’/kg. The suffix 1 and indicates at inlet and

outlet conditions respectively. Determine'the power capacity of the system in MW.
\ & (10 Marks)

1% law of thermodynamics for
(10 Marks)

Define the following terms
(1) Thermal reservoir,.
(i) Heat engine @%
(iii) Kelvin-Plank stggt\@lent of 2™ law
(iv) Clausius stategiént of 2™ law

(v) Heat pump, .’ (10 Marks)
A heat eng %&kmg on a Carnot ¢ Tasorbs heat from three thermal reservoirs at
1000 K, &Qg* and 600 K, respectively.“Fhe engine does 10 KW of net work and rejects
400 kJ/ndin 0fheat to a heat sink at 300 K. If the heat supplied by the reservoir at 1000 K is

60% dﬁ héat supplied by the resgﬁmj,r at 600K. Find th@ %uantlty of heat supplied by each
reservoirs. ‘ (10 Marks)
@&» s
ﬁﬂﬁi‘ﬁ OR &@%’ M@% %
Define entropy and prove that it is a point function, (04 Marks)

(08 Marks)

Discuss the Clausius Inequahty

(08 Marks)

‘W

With' : cat sketch explain a; A ﬁble and Unavalla

ava énergy on T-S diagram. (06 Marks)
Explam 'the concept of § Jc%;d law of efﬁmgw%gg (06 Marks)

étween the tempetature limits 225°C and 25°C in which water is
ied to the saturated liquid at 225°C, until it is

arnot engine works

(i) Amoy nt @@f Heat absorbed ) §§1e fluid
(i) Awv ”% energy

(iii) Unavailable energy
(Take latent heat of water = 1858.5 kJ/kg) (08 Marks)
W
fﬁ“ m 1W OR

With neat sketch explg.m the workmg of separating and throttling calorimeter. (10 Marks)
A vessel of Vohkdf 0.04 m® contains a mixture of saturated water and saturated state at a

0°C. The mass of the liquid present is 9 kg. Find the mass, specific
; entropy and internal energy of the steam. (10 Marks)

20f3
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Module-5
Define:
(i) Mole fraction
(i) Mass fraction
(ii1)) Dalton’s law

(iv) Amgat’s law of volume additives (10 Marks)

A mixture of gases contain 1 kg of CO{andvl.S kg of Ny. The prt ufe and temperature of
the mixture are 3.5 bar and 27°C. Deternﬁﬁe:
(1) Mole fraction of each cons uex;mj;
(1) Partial pressure

(i11) Partial volume I

(iv) Volume of mixture ~ &

(v) Density of mixture® (10 Marks)
(i) Redu dspf“riperties
(11i) Real‘*“g
(iv) Re%ve humldlty (08 Marks)
Withuusual notations, write the V@ﬁ&r Waal equation an%éxplam the terms involved in it.

‘ S (04 Marks)

Determine the pressure exerted by CO;ina contaé‘%
5 kg at 27°C: . g
(i) Using ideal gas rel %mﬂs“”

(i1) Using Vandeer Waal’s equatlon
[Take a = 364.3 kPa’(m’/kg.mol)’; b

27 (m’/kg. mol%g:@éf Vandeer Waal’s constants]

égm (08 Marks)

30f3
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USN * 18SME34
ig, ,{Dec 2019/Jan.2020
o
Time: 3 hrs. : \ Max. Marks: 100

1 a.
b.
c.

2 a
b.
C.

3 a
b.
c.

4 a.
b.
c.

5 a.
b.
c.

6 a.
b.
c.

Define APF. Calculate the APF fo‘g’ 3

(07 Marks)
Explain edge dislocation and scxewg%g‘lslocatlon (08 Marks)
State and explain Fick’s P fdiffusion (05 Marks)
Define Stiffness Yleld«:strength Toughness andUltimate tensile strength. (08 Marks)
Explain Plastic defor&t\%n by Slip and twinning. % (06 Marks)

Explain strain har’ﬁ@nmg and solid state hardemﬁg process of strengthening of metals.

L 4 (06 Marks)
Draw andle 'piam the S — N curve. .~ (04 Marks)
d expression for stress gl&ge(atlon (04 Marks)
icating the phas¢ mperatures Explam the different
phases in Iron carbon dlagramg@ (12 Marks)
i

v%:«am % OR
State and explain Hume Rothery Rules. (e P (06 Marks)
Explain the effect of ahy 4 alloymg eleménts: 1% steel. \W (06 Marks)
Two metals A @%l are alloyed 1n th@@ p%portlon of 60 . WX and 40% B. The melting
temperature sz A& B are 650 C 50°C. When they are alloyed together they do not

form any compound or 1ntermed1éte phase but form an‘Eutetic of composition 40% A and
60% B which solidifies at 3OOOQ The maximum and‘ ‘minimum solid solubilities of B in A
in“Blare 10% at 3000(3 ?@ remains cons’é%mtlll 0°C. Assume solidus , liquidus and

1) Draw the equlhbrlu ~ am and labcl a 1the fields.

;11) . The temperature at whlch solidification @ﬁart and complete

Percentage of Eutectlc at room tempé‘i?%ture (08 Marks)

Module—3
c;lﬁsmﬁcatlon (06 Marks)
Explain ho: 4 ‘TTT diagram is drawn. (08 Marks)
Explain Au%%empermg andMa?tempermg # (06 Marks)
i OR
Draw the TTT diagram for Eutectoid steel and explain it. (07 Marks)
¢ explaln induction hardening process. (05 Marks)
o os”itlon properties and uses of Gray Cast Iron, White Cast Iron and SG
able Iron. (08 Marks)

1 of2
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Module-4
a. Define Composite. Give its classification. (06 Marks)
b. Explam metal matrix compos1tes and ceramlc t 1 composnes (06 Marks)
C. (08 Marks)
a.
(12 Marks)
b. (08 Marks)
a. Define Ceramic. Explain the types of ceramics. (05 Marks)
b. leferentlate between T emgxoplastlc and Thermosettlgg plastlcs (05 Marks)
(10 Marks)

(10 Marks)
(10 Marks)
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Third Semester B.E. Degree Examinati iﬁﬁ?ﬂ)ﬁﬁec.ZOIWJ an. 2020
Metal Cutting and@formmg
« o /- o
Time: 3 hrs. i%‘@ ’ ¢’ Max. Marks: 100
Note: Answer any FIVE full questions, cli%s ont each module.
1 a Name and explain with exam&em?hehvdlfferent types, of chlﬁd@formed during metal cutting.
b (06 Marks)
b. Draw Merchant’s circle diagram and state the assump%ons made in establishing the
relationship among the various forces. (08 Marks)

c. During an orthogo% utting  process the follG Wwing observations were made-chip
thickness = 0.62mm feed 0 2 mm rake angle lf%,@alculate the chip reduction coefficient
and shear angle. /. ¢ e (06 Marks)

a. leferent%e*‘b tween Turret lathe and C stan lathe. (06 Marks)
b. Draw the tool layout for producing & hexagonal headed bolt on a capstan lathe from a

hexaggonal ‘bar stock. Assume theﬁdm%nsmns (08 Marks)
c. Wrife'the functions of following athie accessones
(1) Live centre (1) Dead ceﬁtre
(v) Dogs and face plates. ~ (06 Marks)
G
Py
Module-2« .
a. With sketch write the, >comparlson betweg up-milling and dow m1111ng (06 Marks)
b. Sketch and expl im dial drilling machmg%ghllghtlng 1ts %ﬁ%tages and disadvantages.
‘ ¢ (08 Marks)
c. t%ethods of indexing and explain compound indexing.
= (06 Marks)
%%W*\"
Al OR
a. Differentiate Shaper and er? ; (06 Marks)
b. With sketch explain thé" x@gtfnal centreless grmdlng highlighting the feed mechanism.
s N (08 Marks)

¢ ==How the shapers Naﬂrg‘”c{lasmﬁed‘? How a Vertlcal shaper is different from slotter. (06 Marks)

, 4 «%@@Module-

a. Writea notg on functions and types of cutting fluids used in metal cutting. (06 Marks)
Explain thexyarious rnechanlsr@s responsible for different forms of tool wear. (08 Marks)

c. A cast iron plate of dimensions 450x150%60 mm, is to be rough shaped along its wider face.
Calculate the machining time taking cutting speed = 10 mpm, return speed = 15 mpm,
approach length = 30ﬁin1, over travel length = 30 mm, allowance on either side of the plate
width = 6mm and feed per cycle = 15mm. (06 Marks)

¢ W@j
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* OR Q&ﬁ,p@ g?%g
Which are the different forms of wear on the cuttmé%édge of a tool? With appropriate sketch
explain. £ (06 Marks)
Explain the critical cutting parameters which ¢; eemhe tool life. (08 Marks)

The tool life for a HSS tool is expressed by th telation VT = C, and for Tungsten-Carbide
VTS = C,. If the tool life for cutting speegl of 24 mpm is 128 mn‘;}, %&gmpare the life of the

two tools at a speed of 30 1 mpm : (06 Marks)
dule-4

List the differences between co u“@rkmg and hot workmgg ~ (06 Marks)

What is forging? Explain the working of board hammer wi hrsketch. (08 Marks)

With sketch explain : (1) TW»‘O hlgh rolling mill (ii) Planetary rolling mill. (06 Marks)

OR
How the extrusion p ”Qess is classified? erte a note on the difference between direct and

indirect extrusm ¢ (06 Marks)

With neat sket¢hie \%am the wire drawing pmcess (08 Marks)

Explain the Q‘é;;gcts in extruded productsg&w (06 Marks)
L%, Module-S

With. a‘neat sketch explain V-be dl 1g/and edge bending, @ratlons (06 Marks)

What do'you mean by dles 7 Writé*brief note on (i) Prggessne dies (11) Combination dies.

' (08 Marks)
With neat sketch explam hg%armg of sheet met@%\ ' (06 Marks)
What is stripper? W1th neat sketch explaiﬁ 11&%% plate strlppgf* (06 Marks)
With a neat Iabclcd:@ketch explain the partafbf open back mcl?ﬁa&ble press. (08 Marks)

02 bend part from th% steel sheet with air bending. The
hlckness is 2.5 mm and beam length is 25mm. The
¢N/cm®. Die opemng factor = 1.33. (06 Marks)

bend lengtn is 30 cm, the materi

tensile sg nﬁh of the materlal% x

% & % ok ok

"' i,
. A i 4
sﬁ(m&}mw
i . &F}
T
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