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b Frnd the Fourier series expansion of the function,
I n* in 0<x<ll(x)={
ln?-x) in ltx<2

mp rn

(06 Marks)

(05 Marks)

the variable
(05 Marks)

c. The follow

:::

L

Show bv harmo lysis
current and obtain the an,plitude of first hannonic.

pa

Nlodule-2

Find the conlplex Fourier trausfornr of the function

isrnx,l-ox.Jox

^t\b. Frntl tlrc Fourier sine translorrn ol " -
X

c. Compute the inverse z-transforms of
JZ' + ZZ

tr
frx) = {

l0

forx<a
Hence evaluat.'

fbrlx >a

(06 Marks)

(05 NIarks)

(05 N{arks)
(52*l)(52+2)
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Engineering Mathematics - Ill

,,- 
i

Note: lzsruer FIVE full questions, cltoosing one.full question.from each module.

Module-1
I a. An alternating current after passing through a rectifier has the

[l^siLrx for0<x<n
l=.1"

[0 lorn<x<2r
where ln is the rnaximum current and thc period rs 2n. Expless I as a Forrricr sclir's.

form,

(08 \Iarks)
b. Determine the constant term and the first cosine and sine terms of the Founer seric's

f y front the fbllowins data: (0ti Marks)

OR
a. Obtain the Founer series expansion of the function,

15MAT31

Mar. Marks: 80

in (- n,n) and hencc clcduce

ron ot y from the Iollowl
xu 0 45 90 135 lB0 225 210 315

v 2 1.5 1 0.5 0 0.5 I 1.5

table gives the variations of periodic curent over a period.

t(sec) t,,,0,,

, ,l,tit,il,,

T

i
T
;
J

,f
aL

2T
.
J

5T

6

T

A(amplitude) 1.98 1.30 1.0s 1.3 - 0.88 - 0.25 1.98

nic analvsis that there is a direct current part of 0.75 a

3a.



4a.

b.

C.

5 a. Find the Correlation co

OR

Find the z-transform of e-unn + sin n I .

4

Solve yn*, * 6y,*, + 9y,, = 2" with yo = yr = 0 using z-transform.

l+* o<x<l
I

Find the Fourier cosine transform of. ftx,:10- x l< x < J.

|.0 x>4

15MAT31

(06 NIarks)

(05 Marks)

(05 !Iarks)

(06 Marks)

(06 Marks)

intcrpo Iat ion
(06 \Iarks)

throLrgh the
(05 \Iarks)

into 6 cqLral

(05 Marks)

Module-3
efficient and equations of regression lines for the lollowing data:

. (05 Nlarks)
c. Find a real root of the equation xe' = cosx correct to three decimal places that lies betu'een

0.,5 and 0.6 usurg Regula-falsi method. (05 \Iarks)

OR
6 a. The flollowing regrcssion equations were oblained from a correlation rable.

y - 0.5 l6x + 33.73

x=0.516y*3252
Find the value of (i) Correlation coeffrcient (ii) Mean of x's (iii) Mearr of y's.

b. Fit a st li the following data:

The fbllorving data gives the

rg'data

percentage of lead in the alloy:

b. it a seconc la to the follo
x 1.0 1.5 2.0 2.5 3.0 3.5 4.0

v 1.1 1.3 r.6 2.0 2.7 3.4 4.1
(05 Marks)

c. Use Newton-Raphson's method to find a real root of xsin x +cosx = 0 near x - 7r. corry
out three iterations. 105 Nlarks)

7a.
Module-4

ves the rnelting point of an alloy of lead and zinc, where t is the
'ature ir.r 'C and P is the

P% 60 10 80 90
t 226 2s0. 216 304

b.

Find the rlelting point of the alloy containing 84% of lead, using Newton's
formula.
Apply Lagrange's interpolation formula to find a polynomial which passes
points (0, -20), (1, *12), (3,-20) and (4, -24)

x

I .- ?'h
Find thc approxirnate ralue of JJcos0d0 by Sirnpson's j rule by dividrng rr

tJ

parts.

x I 2 -) 1 5

v 2 5 3 8 1

a stralght lme to
X 0 I 2 J 4

v 1 1.8 -).-) 4.5 6.3

2of3



OR
rom n

x t0 20 30 40 50 60
COS X 0.9848 0.939',7 0.8660 0.7660 0.6428 0.s

8a.F the following table

Calculate cos25' using Newton's forward interpolation formula.
Usc Newton's divided differ:ence formr.rla and find (61 tiom the lbllou'ing data:mT--r-.-t

b.

15MAT31

(06 Marks)

,' (05 Marks)

x 5 7 11 13 11

f(x) 150 392 1452 2366 5202
rrlll]i1,.L.,..it

C.
1,

Evaluate f A using Weddle's rule by taking equidistant ordinates. (05 N,larks)

i, l**

Module-5
Findtheareabetweentheparabolasyffi6x.:4ywiththehelpof(ireen'stheorctnin
a plane. 

, 
,06 N,Iarks)

Solvethevariationalproblem aJrtZ^y+y'')dx=0 undertheconditionsy(0)-3,y(i)..6.

9a.

b.

0

(05 NIarks)
c. Prove that the shortest distance between two points in a plane is along the straight line

' (05 \Iarks)loining thern.

OR
10 a. A cable hangs freely under gravity from the fixed points. Show that the shape of the curve is

a catenary. (06 \larks)

b. Use Stoke's theoremto evaluate forF=1*2 +y2)i _ 2*yjtaken around the rectangle bouncled

by the lines x : ta. y: 0. y: b. (05 \larks)
c. Evaluate f iryrin zxj + xyk ).nds whcre S is the surlace of the sphere *t y' ,' r: rn the

.J

(05 Marks)first octanil

*,k**;k
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Additional Mathermrqffics - I

Time:3 hrs. Max. MarMax. Marks: 80

ONE full question from each module.

-l

Find the modulus and amplitu O?-,rr,,,,,,fiffI a. Find the modulus and amplitu r" rq,,,,,fiff 
u. ..:......:, (06 Marks)

USN

5a.

b,

WW
lsMATDIP3l

(06 Marks)

(05 Marks)

(05 Marks)

(06 Marks)

(05 Marks)

(05 Marks)
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':i:)l)":"'t 1+2i 
",'""b. Find the cube root of (1 - i) .,,,,,,,,,..ttt)),,,,,tt,'.'.'.t-ttt,, (05 Marks)

c. prove rhar Il+sin0+icosO)'=.or[r1-nb)*ir*|,r1-nol. (05Marks)
\l+sinO-icos0/ \ ,"* , \ 2 )

2 a. For any three vector a. b. c show thal
l- + + -l T----l
l a+ b. b+ c. c+ a l= 21a b c | (o6 Marks)
tlll

i,i ..- ^ i ^ +b' Find the vaiue of ), so that the vectors a:2i-3j+k, b:i+ zi-zk and c:j+)'k are

coplanar. 05 Marks)
'"llr J n .),.": nc. Find the angle between the vectors a :5i - j + k and,;bi,,,=2i -3 j+ 6k (05 Marks)

:rivative 
"'a ""...orr*-T# (06 Marks)

b. lf y=scos(logx)+bsin(logx),provethat x2y,r. +(2n+1)xy,,*, +1n2 +l)y, =0.(05Marks)

c. Find the angle between the radius vector and tangents for the curve r'cos20 = a2 (05 Marks)

r)R

2

Obtain the reduction formula for f cos'xdx (n>0).
'o

1

- t,.f .
Evaluate I x"{l- x'dx.

)
0

lty
.Evaluate i I ixvzdxdvdz.JJJ

I of2



oR 't''t"''''t'"ttt"

l
)

Obtain the reduction formula for Jsin' xdx, n > 0.

0,,,u.'
a 3 :::,t, 

',

Evaluate I x'(a' - x')2 dx. :,,.., 
',,,;,,,,,."""'

0

r,i
-ll .

Evaluate JJxydydx.

64.

b.

lsMATDIP31

(06 Marks)

(05 Marks)

(05 Marks)

(06 Marks)

(05 Marks)

direction of
(05 Marks)

(06 Marks)

(05 Marks)

(05 Marks)

(06 Marks)

(05 Marks)

(05 Marks)

00

7a. A particle moves along a,cuw,dl x=e-1 , Y=2cos3t, z=2s'n3t where t is the time'L. cury,o

of veloc

b.

J^')

8 a. If F=(x+ylt)l+ i-(x+y)k showthat F'curlF

Determine the component of velocity and acceleration vector at t : 0 in the direction of
::i+j+k. (oSMarks)

Find the value o[rhe consrant a. b. such thar i=(axy+rt) i+(3x2 - z)^j+(bxr'-y[ is

irrotational. (08 Marks)

OR

a. If F =(x+yi1)i+ j-(x+y)k showthat F'curlF -0.
b. If Q1x,y, z) : x' + y3 + zt -3xyz find V$ at (1, -1,2).
c. Find the directional derivative $(x,y,r) =x2yz+4x22 at (1,-2,-1)in the

zi -^i-zi.
5 Modrrlffi',

lo a. Sorve 9=r*rinfl).
dx x \x/

b. Solve (yr - 3x'y!x - (*' - 3xyz)dy = 0

c. Solve (l+y?B+(x-tan-, vhy=o

,<r<*{<r<

- 1!'$q& 2 of2
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Time: 3 hrs. ax' Marks: 80

Note: Answer ony FIVE futt questio,ts, chooising one full question fro'm esch module.

Nlodule-l
I a. Draw FCC laffice and calculate its atogiic packing ft.t9. .. .. (0'l Nlarks)

b. Classify crystal imperfection, expfain points defect in detal!' . (06 Marks)

c. The surface of steel gear made.''Of 1020 steel (0.2%C)'is..|if 9t gas carburized at 927"C.

calculate the time required to increase the carbon contentto 0.4Vo at 1 mm below the surface

if the carbon potential at surfaie is 1.2 wt%. er(0.9) = 0.8 (06 Nlarks)

OR
Z a. Define creep, rvith a typical creep curve, explain'three stages of creep. (08 Ntarks)

b. With the help of a neat conventional stress-strain diagram, explain behavior of mild steel,

under tension till fracture. (06 N'larks)

c. Drarv S-N curve for steel' (02 Ntarks)

Module-2 ,' 
""' 

.

3 a. Explain Hume Rathery rules for the formation of solid iolution. (06 Nlarks)

. b. Drarv and explain the Iron-Carbon equilibrium diagramand label allthe points and fields.

OR
a. Explain the follor,ving rvith example:

i) Gibb's phase rule , : :

ii) Lever rurle

b. Explain any four types of stainless steelbased on their crystalstructure.
.

,,1

a. What is-TTT diagram? Explain rvith a neat diagtam the martensitic
austen ite.

b. Write notes on the follorving: 'r-''

i) Annealing

( l0 i\Iarks)
(06 N{arks)

transformation of
(08 I\'larks)

(08 N'Iarks)

(08 N'larks)

(08 Marks)

(04 Marks)
(06 Marks)
(06 Marks)

6a.
b.

,:OR
What is hardening? Explain with a neat sketch induction hardening.

Briefly explain the composition, propefties and applications of grey cast iron.

Module-4
What are properties of ceramic materials?
With a neat sketch, explain tape casting.
Explain rvith a neat diagram, the processing of plastic by injection molding.

7a.
b.

C.

1 sf2



8a.
b.

c.

9a.
b.

l0 a.

b.
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Basic Thermodydeinics
t' ,'

'i....

Time: 3 hrs. Max. Marks: 80

Note: l. Answer any FM full questions, choosing one full question from each module.
2. Use of Thermodynamic data hand book is permitted. 'tr,1,,,,',

, "wioa,rl"-t. i,.:..
I a. Explain Microscopic and Macroscopic approaches to thermodynamics. (06 Marks)

b.Stateandexplainzerothlawofthermodylamic'
c. The temperature T on a thermometric scale is defined as T : alnK +b were a and b are

constants. The values of,K are found to be 1.83 and 6.78 at OoC and 100"C respectively.
(06 Marks)Calculate the temperature for value of K: 2.42.

b. Defin
c. Aga

0.042
s from an initia

. of view. (04 Marks)
in 340KPa and the volume is

the pressure and volume

(06 Marks)
(04 Marks)

Nlodule-2
3 a. Derive the steady flow energy.quutio-iEGTpen system. (04 Marks)

b. Show that the Kelvin - Planck and Clausiv's statement of the lI law of thermodynamic are

equivalent. . .. '., (06 Nlarks)

of the gas is PV2 = constant. Determine the work done for this process. (06 Nlarks)

equivalent. ... ., '., , i ' (06 Nlarks)

c. A gaseous systeri undergoes three quasistatic processes'fti-'lequence. The gas initially at 5
- 'l.":'-"'

A gaseous systeri undergoes three quasistatic processes'fti-'lequence. The gas initially at 5

bar 0.01m3 id'eipanded at constant pressure. It is then further expanded according to the

relation. PVls: C to 2'bar,0.025mt. The gas is then returned to the initial state duringrelation. PVl3: C to 2'bar,0.025m'. The gas is,,then returned to the initial state during
whichprocess PV: constant calculate the work interaction in each of three process and the

net rvork for the system. (06 Marks)

uaio.otm3 is

ii.

'i:- r:. .: ..

(06 Marks)

20oC. Calculate ttid''intermediatetbrnperature, if the engine produce equal amounts of work.
(06 Marks"*d:" "E::.o,}' (06 Marks)

}il ":l
.;i_:a=::- r Module-3

5a. Explain the factors that rdnder u p.oFirr"-r"r.ible.
b. Explain internal and external irreversibility with equation.
c. A reversible engine operates between a source at92'7"C and two sinks at 127'C and27oC.

The energy rejected at both the sinks is the same compute the engine efficiency. (06 Nlarks)

a. Obtain a relation between COP's of a rea. Obtain a relation between COP's of a refrigerator and heat pump.

b..,.,'.State and explain tl 'ideal Carnot cycle on P-V diagram.
^ '::,'' A -^-:^- ^^*L:-fil*- ^f +,,.^ t'.^*^+ ^-;a:-^- n*a+alao L,-t.,,oo- +1,a +ar
b..,.,'.State and explain tl 'ideal Carnot cycle on P-V diagram. (04 Marks)

c. ""'A series combiniiti'rin bf two Carnot engines operates between the temperature of 180"C and

20oC. Calculate thd intermediate tbmDerature. if the engine produce equal amounts of work.

OR

iil:..

OR
2 a. Obtain an expression for displacement ilrtr,i" rvork (work done in an adiabatic process).' (06 Marks)

I of2



6a.
b.

C.

7a.
b.

c.

OR

entropy diagram.

A lOkg bar of cast iron initially at 400"C is in a 20 litres water tank initially at

25'C. Assuming no heat transfer with the

State and prove Clausius inequality and hence defi

PIot and explain the Camot cycle with help of teql

calculate the net entropy change for the proce.fs.

::':,,

l5ME33

(06 Marks)
(04 Marks)

\-rr

8 a. Sketch and explain Throttling Calorimeter.
b. Define the following terms : i) Dryness frr

8 a. Sketch and explain Throttling Calorimeter (08 Marks)

b. Define the following terms : i) Dryness fraction ii) Latent heat

iii) Total heat of wet steam iv) Superheated steam. (04 Marks)

c. Find the specific volume, enthalpy and internal energyof wet steam at 18 bar pressure and

dryness fraction of 0.85. (041\Iarks)

Ntodule-5
9 a- Explain Dalton's law of partial pressure and Amagat's law of additive volumes with

reference to ideal [as mixture (06 Marks)

b. Derive an expres5ion for internal energy and enthalpy of gaseous mixtures. (04 Marks)

c" A mixture oigur.r contains lkg of COz and l.5kg of N2. The pressure and temperature of
the mixtqe are 3.5bar and 27"C.'Determine for th.e mixture.

i). . The mass and mole traction of each constituent gas

ii) Average molecular weight
iii) The partial pressures. (06 l\Iarks)

OR
l0 a. Explain the following :

i) Generalizedcompressibilitychart
ii) Law of corresponding states

(06 Marks)iii) Compressibility factor
b. Derive Vander Waal's constants interms of critical properties. (06 i\{arks)

c. Determine the pressure exerted by COz in a container of 1.5m3 capacities when it contains

5kg at 27"C.
i) Using ideal gas equations
ii) Using Vander Waal's equation.

hdings and no boiling away of liquid rvater

Cprcastiron = 0.5, Cp*,teih4'187 kJ/kg K'
,,..i.,,..i' (06 Marks)

2 of2

(04 Marks)

the engirie cylinder. Assume ihat ttre enthalpy of the gas is a function of temperature only

and that cp = LI kJikg K, Assume the temperature of the surrounding tobe27"C.

Calculate :culate I '',.-': 
.,

i) The available and unavailable parts of the energy in every kg gas discharged

ii) The ratio'of available energy to start to the engine work. (06 Marks)
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Third Semester B.E. Degree Examination, Dec.201 8/Jan.2}1r9

Mechanics of Materials
Time: 3 hrs. Max. Marks: g0

Note: Answer qny FIVE fatl qaestions, choosing ONE fitll question from each module.

I a. Draw the stress-strain diagram o, u ffi@* *".*en subjected to tension test and explain the
salient points. ,r:.,: : '' (06 N,Iarks)sallenr pornrs. ,1: (06 N{arks)

b. Determine the magnitude of the load P necessary to produce zero net change in the length of
a straight bar shown in Fig.Ql(b). Area A : 400 mm'.

kl

o

o"

o
O

?o

de

-̂^ll
.= +EAd.+
;!
oE=,
a>

a=

cjo

il=

}B
6!

o;
o.voi

o=>;i
o(;

uotr.o
o=
E_n

o

C<
-al

Z

tr
o
a

,,l+ 6ok^l ln

q

2tq Bt , L- !i- t.
Fig.Ql(b)

::
'.1:.

(10 Marks)

2a.

b.

OR
Define Poisson's ratio. Derive an exprcssion for volumetric strain of a rectangular bar
subjected to normal stress along the three axis. (08 Nlarks)
A composite bar is rigidly fitted at the suppofts A and B as shown in Fig.Q2(b). Determine
the reactions at the suppofis when temperature rises by 20o. Take Ea : 70 GPa,
Es: 200 GPA, cra: I I x l0 6/"C 

and crs : 12 x l0-6/"C.

Fig.Q2(b) (08 Marks)

b. At a point in a strained material, the stresses on two planes at right angles to each other are
80 N/mm2 (tens.ile) and 40 N/mm2 (tensile). Each of the above stresses are accompanied by a

shear stress, of 60 N/mm'. Determine normal stress, shear skess and resultant stress on an
inclined plane (oblique plane) at an angle of 45o to the axis of minor tensile stress. Also find

N{odule:2
I stress and shear stress on a plane inclined at '0' to the

(06 Marks)

(10 Marks)major principal stress, minor principal stress and their location.

OR
4 a. Derive an expression for circumferential and Iongitudinal stress in a thin cylinder subjected

to intemal pressure p. (06 Nlarks)
b. A thick cylindrical pipe of outside diameter 300 mm and intemal diameter 200 mm is

subjected to an intemal fluid pressure of 20 N/mm2 and extemal fluidpressure of 5 N/mm2.
Detetmine the maximum Hoop stress developed. Draw the variation of Hoop stress and
radial stress across the thickness of the pipe indicating the values at every 25 mm interval.

(10 N'Iarks)

l of 3

Derive an exprer
vertical axis in a



&1' 15ME/MA34.+tt

,e.:d.
l&qn'Module-3

a relationship5a.

b

Derive an expression to establish
bending moment.
Draw the shear force and bending moment

intensity of load, shear force and
(06 Marks)

for the beam loaded as shown in

..'e}&+wY

6a.

" tsr-:

,' Fig.Q6(a)

b. Find the deflection at the free end of cantilever
Fig.Q6(a) (08 Nlarks)

beam shown in Fig.Q6@).

(08 I\Iarks)

7a.
b.

TakeE:2x105

Fie.Q6(b)

.. 
:

Module-4

(08 Marks)

stress does not exceed 60 MN/m2. If the ratio of intemal to external diameter is equal to 1
4

and the value of rigidity modulus is 84 GPa, find the dirnensions of the shaft and angle of
trvist in a length of 3m. (0S lllarks)

OR

2of3

Fig.Q5(b) (lo l\{arks)

OR
A simply supported beam of 'I' section carries a uniformly distributed load of .10 kN/rn run

on entire span of beam of l0 m. If 'I'section is having dimensions as shoun in Fig.Q6(a),
determine the maximum stress developed due to bending.

I
+r.,F'"P-

llll,^t'J/'L- asi"nllr
--Jl.II lo-inn



4

Module-5
9 a. State and explain three main theories of failure applicable

&

t&:<**g$lex stress system.
(06 Marks)

force of l0 kN.b. A bolt is acted upon by an axial pull of l6 kN along with a transverse shear
Dctermine the diameter of the bolt required. using
i) Max. principal stress theory
ii) Max. shear stress theory
iii) Max. strain theory

Elastic limit iii tension :250 MPa
Factor of safety : 2.5
Poisson's ratio = 0.3 (10 lllarks)

OR
l0 a. Write a note on:

iS Castigliano's I theorem
ii) Strain energy due to bending and torsion. -(06l\Iarks)b. The maximum stress produced by a pull in a bar of length I 100 mm is 100 N/mm2. The area

of cross sectiol^sr1{Jength are shown in Fig.Ql0(b). Calculate the strain energy stored in theof cross sections of length are shown in Fig.Ql0(b). Calculate the strain energy stored in the

barifE=2 " 105N/mm2.

n
' Fig.Ql0(b)
..
. )k****

(10 Marks)

3 of3

ut:'t"'*'t 
15ME/MA34

8 a. Derive Euler's equation of a column with one end fixedanO%ttrer end free. (06 Nlarks)
b. A 1.5 m long column has a circular cross-section of 50 rii'm diameter. One end of the column
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3a"
b.

4a.

6a.
b
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Third Semester B.E. Degree Examina .20l8lJan.20l9
Machine Tools and

lrr
What are the desirable characteristics o
\l/:rL ^ .^.-^r ^t-^.rL r-:^a-- ^----l-: - Lr - 1

Module-2- 

-

Explain the following machining prodess with neat sketchos. (i) Reaming (iD Boring.
:,i: : (08 Ntarks)

Exptain the following milling methods:
(!) Straddle milling

b.

iii End mitling 
a 

(08 Marks)

OR
With sketches pertaining to relative motions between tool and work piece, explain the
lo llowing shaper operations:

(i) Machining horizontal surface.
(ii) Machiningverticalsurface.
(iii) Machining angular surtace. (12 Marks)

Explain broaching process with illustration. (04 Marks)

With a neat sketch briefly, explain the fbllowing for a single point cutting tool:
(i) Baik'rake angle.*^'t,^-'
(ii) End clearance angle.
( iii) Side rake angle.
(iv) Side relief angle. (12 Marks)

OR
Explain the effect of machining parameters on surface finish. (06 Marks)
List the various functions of a cutting fluid in metal cutting. (05 Marks)

tool materials? (04 Marks)

Determine the machining time required for machining of a work 350 mm long and 50 mm
diameter in a lathe. The cutting speed is 30 m/min and the tbed rate is 0.4 mm per

ffiffi

Module-l
With a neat sketch show major parts of the centre lathe. (06 Marks)
Describe the following:

(i) Sensitive drilling machine.
(ii) Deep hole drilling machine (10 Marks)

'', " .:. -.'

OR
Explain principal parts of column and knee type milling machine. (08 Marks)
With the help of block diagram, explain the' working of a centre tlpe cylindrical grinding
machine. . :." (O8Marks)

\
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Module-4 _rq ""'i
Briefly explain the different types of chips produceffirrig metal cutting with neat sketches.

ln an orthogonal cutting operation of a materid;iTf yield strength of 250 Ni[T"{ ii?

,tL- '*'

ris ih

With aid of suitable sketches, explain clearly the concepts of upmilling and down milling.
(08 Marks)

Explain the types of tool wear witExplain the t

A mild steel
sketches. (09 Marks)

of cui of 1.5 mn1 feed of 0.2 mm/rev at 230 rpm
-.:--^,- rn0.2r0.J:0.12 .A

(07 Marks)

15MEB305

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

In an orthogonal cutting operation of a material wifh yield strength of 250 Nimm'. The
following data is obtained:

Rake angle of the tool: l5 degree
Uncut chip thickness = 0.25 mm ":

Width of inip:21n, 
-Chip thickness ratio = 0.46

Friction angle B = 40 degree

Determine the shear angle $, the cutting force component and resultant force on the tool.
{07 Marks)

OR
Give the difference between orthogonal cutting and oblique cutting with neat sketches.

(08 Marks)

..1 vt
alf "r.F"9

Explain the effect of process parameters on tool lifle.
Exp la in machinability.
Explain effect of variations in cutting speed on various cost factors.
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