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Max. Marks: 100

each motlule.

(06 Marks)

(07 I'Iarks)

(07 \Iarlis)

d thc Laplacc trausfbnr.l

(06 Marks)

(07 NIarks)

(07 Marks)

(06 !larks)

(07 }larlis)

Third Semester B.E. Degree Examination, June/July 2023
Transform Galculus, Fourier, $eries and Numerical

Techniques

,:

=
E

5,
,

-=d-

5
:1,

=<!"r
--t

E,)

?,

nt

J=

.'a

-;.
.t t:
C-

a )!'

a)=

:a)

:a <.

* al

c
7.

-
co

I

t\ole: Ansv:er un)' FII'E Jfull questions, choosing ONE /ull question.front

Module-l
a. ljind the Laplace transfonl

r, cos lt - cos3t

t

b. Find the Laplace transfonl of the tnangular rval'e of period 2C given by

I t 0<t<cfiu I
[2. r c<t<2e

c. Using convoluticlr.r theuren-r flncl thc inr crse l-aplace transhrnn ol
S

G;"7
OR

unit step function and hence finof2 a. E.x1;rcss thc function f{ t) in tcms

of f(t)

sint 0<t<r
sin2t r<t<2ir
sinSt tz2x

3

b. [rind the inr,e rsc laplecc transtbnn 2ts -- 6115
(s llt: 2)1s .1)

c. Soll'c the using Laplacc transfcrnn mcthod

Y"(t)+4Y'(t; +4Y:e t Y(0)-0 Y'(0)-'0

Module-2

a. Obtarn the Fourierseries of f(x): -L--'1 in 0 < x < 2r. I-lence riecluce tliat
2

lll ;r
It-T,......'-357 1

b

C

Obtain the hall'rangc cosine scrics fbr thc lunctioti llx) = ?1 - 1 in 0 "' r '.. l

Obtain thc lrouricr scrics o the flrst hanlonic fbr thc follorvrrr val uc s

ox 4-5 90 13-5 180 225 270 -r15 360

2.0 -1.5 0 2.6 3.4v 4.0 3.8 1A
/- ,+

I of'-1

(07 Marks)



4 a. Obtain thc F-ouri
b. Obrain the

I zrcx
.-tl(.\ ). ,\

(/--
I

er

OR
series of 1'(x) = xcosx in the interval - n < x < n

sine half range Fourier series
t

itt ()' 1 '
2

Ij1i.-.{r<l
2

Ntodule-4
d i l'lbrcntial ccluation

2 ol3

21MAT3I

(06 Marks)

tl-re function.

(07 \Iarks)

(07 \larks)

(06 Marks)

(07 Marks)
(07 Marks)

(06 \larks)

(07 Marks)

(07 NIarks)

for

*)

c Obtain lltc ctlnstant tcnn and thr- ilrst thrcc cociJlcicnts in thc Iiouricr cosinc scncs o1'y itt
thc lir ll clata

Module-3
5a

b.
C,

6 a,

b.

C

7 ,t. Classil-v' thc lirllowrng parrial

iv)

ir "l *'- --J''u 'J-2i"-n(\ ixtty ,1) (\ ii

ii) -''^+ * (l- yt )* = 0 *"o < x < co, - 1< y < I
{ x (ty

t. Ll _ r2x,) l-'u 
* (4, x,l el = orrr) il x ) _,,(lrlx) _ +(4,x ) -.: _.

( x ixr-t rtt -

,., l, t'' - 2(x.l) r- tl- - t* .t1 'f ' 0
rrx rtrr) r},

X 0 1 2 3 4 5

8 t5 1 6 2v 4

(10 IIarks)

4r 0 < x < I

4 x l<r<4,
0 r>4

1'(x1 =
iit xt fbr]x<a

0 fbr]x >a

sins-scoss
S- ),

1t

2
llcncc cvaluate

OR



d'uol u(x. t) satisfying thc parabolic equation ;j;
) -' 0 ' u (4,1) and r-r(x. 0) ' x(.1 - x) by tal<ing h

b. F rnd the values

conditions u(0. t

r 5.

.. 
LllJ a. 5slr." " '.-'.- - 6t lx'

firr thc time step

b. Solvc thc r,vavc

a.

lo a.

- (Lt
) .trttl rt: lrourtdlrt

rl
, I tlncl thc ralue up to

( l0 )larks)

OR

irr0<x<5.t>0 u(x, 0) 20 u(0, t) .. 0 u(5,1) 100 compute [J

h: I by crank rnethod.

condition
c'x -

cquation subj cct to thc

21MAT31

(10 Marks)

0 u('tr. t) 0u(0, t)

9

ur(x.0)- 0 and Lr(x.0)- x(4 x)by'taking h ,- l^ K =,0,5 up to fbr.rr stcps. (10 Nlarks)

Vlodu le-5

d:r , ilyGir'cn -: -\- --r *2xy-1, y(0)): I,y'(0):0 evaluate y(0.i)Lrsing Rlrngc-KLtlta tnetltod
dx- clx

olorder 4" (06 Nlarks)

Denve thc Euler's cquation of the form * - 
g[+..l : , (07 Marks)..f dr I rlyl J

,l

I"ind thc cxtrcr-nal of' the lunctional I = ltvt - y'l -2ysin x)cix Lmcler thc contlitionsJ'

l(0) -y(iri2)-0 (O7Nlarks)

oR

Apply Milne's predrctor corrector methocl to solve 9jI- I 2) qI at 0.ti girien that
dtr 'dx

y(0) : 0, y(0 2) *- 0.02, y(0.4) '- 0.07es. y(0.6): 0 1762.
y'(0) = 0, y'(0 2) - 0.1996, y'(0.4) : 0.3q37. y'(0.6) : 0..5689. (06 Ntarks)

Show that the geoclesics on a plane are straight linc. ((t7 Nlarks)
,. r

Whichcu;r,ctftcllpctr,rpal fi1'r y],2xy,)c1x.y(0).-0.v(7i,2). 0bccrlreruizcd.J'

({)7 }Iarks)

b

b

C

***
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Third Semester B
Metal Gasting,

Time:3 hrs.

Note: Answer any FtVE fult

I a. List the diflbrent types of
b. Briefly discnss the
c. With a ncat sketch

?,

-'t

1

(12 Marks)
(08 Marks)

(10 Marks)
(10 Marks)

(04 Marks)
(06lvlarks)
(10 Marks)

(04 Marhs)
(08 Marks)
(08 NIarks)

used in gas

(12 Marhs)
(08 Marks)

(10 Marks)
(10 Marks)

6

7

8 a. \\i ith a s lic tcli
b. With a ske-tch

explain
explain

OIT
(ias tungstcn zirc rl'clcling pr()ccss

Submerged arc wclding.

1ol2
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Max. Marks: 100

sketch. (07 NIarks)
(07 Marks)
(06 NIarks)

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

Module-3
5 a. Dilltre ntiate bcfween hot worl<ing and cold lvot l<irrg proccss.

b. With a sketch explain Cravity (or) board drop hanrmcr.

c" Explriin with a sketches any lbur rypc of'rolling rnills'



Definc Weldability. With respcct tcr

(i) Distorlion (i) Shrinkage
Briefly explain rvelding defects anci

StTeSSES

2tM.E32

(12 N{arks)

their advantages and
(08 Marks)

N

b

(12 Marks)
(08 Marks)

9a.

10 a.

b

>F****
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Third Semester B.E. Degree Exa n, June/July 2023

b. With sketch, explain the flame
o. Explain the TTT diagram fbr 0.

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

soluble in
(10 Marks)
(04 Marks)
(06 Marks)

sketch or
(10 Marks)

(06 Marks)
(04 Marks)

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

process
8% C eutectoid steel.

Module-4
7 a. Classify surfacc coating methods. Explain the electrocherr-rical coating method.

b. Explain the various surface coating materiais.
c. What are the advantages and disadvantages of powder metallurgy'/

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

',:,,

I of 2

(08 Marks)
(07 Marks)
(05 Marks)

Time:3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, choositrg ONE full question from euch module.

2 a. Define unit cell and crystal lattice. ?[r"* the cubic, tetragonal, orthorhombic and

rhobhohcdral unit cells with examples. (10 Marks)

b. Define atomic packing factor. Calculate APF of FCC unit cell. (05 Marks)
c. Define crystal imperfections in solids. Explarn point imperfections. (05 Marks)

Module-1
I a. Classify Engineering Materials. Explain them with examples.

b. Dilfbrentiatc bctwccn crystalline and non-crystalline solids.
c. Explain the various geometricai crystal rotation geometry operations.



OR
8 a. Explain the characteristics of rnetal powders

distribution.
b, Explain : (i) Powder compacting process (ii)
c. What are the applications of powder

21M833

size and shape
(06 Marks)
(08 Marks)
(06 Marks)

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

to particle

sintering process.

9 Explain the evolution of engineering
Explain the design process with a flow chart.

With sketch, explain the design materials data.

OR

I

b
c.

10 lassify
lassify

with examples.
cxplarn the Young

(10 Marks)
's modulus - density chart.

(10 Marks)

a.C
b.c

the m
Sketch and
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Third Semester B.E. Degree Exarnination, JunelJu$ 2A23
Thermodynarmics

Time: 3 hrs Max. X4arks: 100

Note: I. Artsx:er unlt FIVE .fuV questions, thoosing ONE .fitll cluestton.fram each woclw{e.
2. LIse o.f Tlter*dortltrjsarl, Datu Hund book is permitted"

Module-tr
I a. Explain diff'erent twes oI'temperature scales. (04 Marks)

b. Derrve an expression for PdV work fbr an isentroprc process. (08 Marks)
A thermo coupie with test junction at l"C on a gas thermo rneter scale and reference

junction at ice point gives the emf as .=(0:t-4x1Orqt)rnv. The miilimeter is calibrated
at ice and steam points. What will be the reading on this thermometer when gas thermometer
reads BO'C? (08 Marks)

OR
2 a. Obtain the expression fbr displacement work,

(1) isothermal process
(ii) Poly,tropic process.
(iii) lsobaric process
(ir) Isochronic process. (10 Marks)

b. A piston-cylinder arrangement contains a fluid systen-i which passes tkough a compiete
cycle of four process. During a cycle, the sum of all heat transfer is -170kJ. The systern
completes 100 cycles per minute. Complete the fbllowing table and compute the net rate of
work in K

Process a
K.l/r-nir-r

W
K.l/min

AE

I(J / rrin
AB 0 2110

21000
2100 36600

DA
(10 Marks)

ModulS-2
3 a. Give Kelvin Plank and Clausir-rs statements of second law of thermodynarnics. (04 Marks)

b. Show that entlopy is a properly of system. (06 Marks)
c. A heat engrne workrng on a Carnot cycle absorbs heat flom three thermal reservoLrs at

1000 K, 800 K and 600 K respectrvely. fhe engine does 10 kW of net work and rejects
400 kJ/min of heat to the sink at 300 K if the heat supplies by the reservor at 1000 K is 60%
of heat supplied by the reservoir at 600 K. Find tlie quantities of heat supplies by each
reservoirs. (10 Marks)

1of 3
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21M834

oR.
4 a. State and prove Clausrus inequality. (08 Marks)

b. State and Carnot's theorem. (02 Ntarks)

c, Heat is transferred by conduction frorn a reservoir at 500"K to a reservotr at 300'K at the

rare of 100 kJ rlin. Eraluate 6!: what will be 6ry if rerersrble heat engLne operates-Jr J1
between these tr.vo reservoirs? Horv much work would be have been done by the engine.

(10 NIarks)

Module-3
5 a. Write Maxwell equations and explain the temrs involved. (06 Marks)

b Define : (i) SLrb cooled licluid (ii) Tripple pornt (iii) Critical point. (06 Marks)

c. Super heated steam fi-om rnitial condition of 5 bar and 300"C is expanded isentropically to a
pressure of 0 5 bar. Calcuiate (i) Final condition of steam after expansion (iD Change in
enthalpy / kg of steam (iri) Change in internal energy / kg of steam. (08 Marks)

6a

b

8a.

b.

OR
\A/ith a neat sketch, explarn r,vorking of a combined separating and throttling calorimeter,

(10 Marks)
Steam at 10 bar and dry state is cooled under constant pressLrre until it becomes 0.85 dry.
Llsing steam tables tind the work done, change in enthalpy, heat trausfer and change in
entropy. (10 Marks)

N{odule-4
7 a Deflne .

(i) Mole fraction.
(ii) Mass traction.
(ii') Dalton's lar,i,.

(iv) Amagat's law o1'additrves (10 Marks)
b. A mrxture of'gases contain 1 kg oiCOz and 1.5 kg of-N. The pressures and temperature of

the rnixture are 3.5 bar and 27" C. Calculate
(i) Mole lraction of each constituent.
(ii) Partial pressure.
(iii) Partial value.
(iv) Volr,rme of mixture.
(v) Density of mixture (10 Marks)

OR

Iferrve an expression of air standard efficiency ol' dresel cycle with neat PV and TS
diagrams. (10 Marks)
An engine with 200 mm cylinder and 300 mm stoke length works on diesei cyc1e. The initial
pressure and temperature of air are 0.1 MPa and2l 'C. The cut off is 8% of stoke volume
and compression ratio is 15. Calculate

(i) Pressure and temperature of salient points.
(ii) Air standard efl'rcier-rcy (10 Marks)

2 of 3



9a,

10a

b.

b

(10 Marks)(iu) Mean effective

OR
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CONSTITUTION OF INDIA AND PROFESSIONAL ETHICS: ..

fTimc: I hrs.l

)

3.

4.

5.

prohi

INSTRUCT'IONS TO

[Max" Marks: 50]

THE CANDIDATES

er Version : C

I

2.

3.

4

5.

6.

7

8.

Engineering ethics is a,

a) developrng ethics

c) naturalethics

b) Preventivc ethics
cl) Scientillcally dcveloped cthics

Risk estimation can be dotlc by using,

a) Cooking b) Trirnning c) Event trec

VerC-lof4

d) Both (a) ancl (b)

G'BG$ $GHEME

The member to be notninatcd by the

a) Literaturc b) Scrence

for the council of states are frou,

) Sports d) Al1of these
President

U



9.

10.

11.

t2

13.

16.

17.

18.

19.

20.

27.

2tctP37lzlctP47

Tlie 91" Amendrnent Act (2003) is associated with,
a) Size of the council olministers b) Prirriary educatiott

c) Fundarncntal Dr-rty d) Porvers of the President

Which of the lbllorving rs not the concept of respotrsibilities'l
a) Mrnirralist b) Reasonable care c) Utilitar:ranism d) Cood works

Lying means,
tr) [ntentionally conveying
c) Plagarism

Vr:rC-2of1

lalse infonnatiorr to others b) Fabrication
cl) All olthese

22

14. Ihc origir-ial lndiatr constitution ITad :

a) 12 par1s, 6 schedule and 320 Articles
c) 12. parts. 8 schedule and 396 Articlcs

15. The u,ord 'Sovere ign' rneans that,

a) Sr"rpremc in tlatttre
c) A country is poor olr.vcak

b) l0 parts.8 schedule ar,d 380 A.rticlcs

d) l2 par1s. l0 scliedulc arrcl 30() Articles

b) A coltntry is Ltnder dictatorshrp
d) A couutry is strong and powerlull

b) Not practiced at rural lcvels
d) Asscciated to the Government worker's



23. The three typcs of Justice refltrcd in ottr prearnrble are :

a) Social, Economic and ReligioLrs b)

c) Social. Econonric ancl International d) So

dLrccd before a

27CtP37lz'-l.ClP47

mic and Natural
and Politrcal

hours of-arrest.
d) 48

act o1' 1982

filled Lrp wrth in?
d) 9 rnonths

24, An arrestecl person mLrst be pro
a) 12 b) 24

25. Electioncomruissiot-tcondttcts
a) Parliament act

c) Clodc 0l'conduct iict

the e lectron as per which act?

b) People's rcpresentative
d ) Stlttc t'eprcsclltilti\ e act

rvrthin

rnust be26.

27.

2ti.

29.

30.

3t.

32.

J-r.

34.

35.

36.

37.

When the office of thc president. talls vacant, the same

a) 3 months b) 6 months c) I year

o1'

writs can be issuecl by thc Supremc Court fbr the protectrotr of

b) Five c) Otre d) Six

VerCl lof4

thcsef

How many types ol-
Fu nclamental I{ights'l
a) Four

cancliclates. it is callecl as

a) C-iencral election
c) By e lection

b) Prirlary elcction
cl) Midterrl election



2tctP37l21ClP47

VerC-4of4

38. Who presides over the sessions of Ra.jya Sabha'l

a) Spcakcr b) Home minisicr c) vir:e-prcsident d) President

39" who appoilts thc \/icc-Chanccllors of thc statc ulivcrsities?
a) f:dr,rcatron minister b) District commissioner c) Chief minister cl) Govcrnor

40. Election comntissiol is a body and the tcnn of election conurissiort is

ycars or years of age whicl"rcver is earliear'

oi1-1ni,r1.,11ber. 4 years or 62 years b) Multr-membcr. 6 )/cars or 65 years

c) Clonstitr-rtional body, 5 years or 60 years d) None ol'tltcstl

41, Llow r-nany lrernbers u,erc nominatcd to the parliamcnt by the prcsiclent of lndia?

a) 14 nrembers b) 12 members c) 2 members d) 6 memhcrs

4?.. Who arnong the fbllou,ing distribute poflfolrous fbr the council of minister.

a) prcsidcnr $) Vice presirlent c) Prime N4inister d) Speakcr of l-ok Sablra

43. "Ihc cfiicfjustice and other judges of the suprenre coLrt-t hold ofTice till thel'cotnpletc.

a) Sixty years b) Sixty frve ycars c) Sixty two vears d) Seveuty years

44. The cclt-tncil olnTinisters are rcsponsible to the'

a) Rqya Sabha b) Vidhan Parshid c) Lok Sabha d) Supreme court

45. The Vice-Presiclcnt oi'lndia is eli:cted by the.

a.).lr-rdgcsi ol'the sltpretlle court b) Presiiclent

c) Prirr-re Minister d) Mcmbers of parliarnent

46. \&'ho can issue orJittatrce r,vhen thc parliar-nent is not in session:

a) Pr:e:iiclcnt b) High colln jll.lge s c) Ilome rninister d) Frnance ttritlistcr

41. ln case ,,11hg yiolation of thc Fundamcntal Riglrts we lllay approach thc.

a) tliyil Courts b) Suprcr.ne Court c) Fligh flourt d) Both (a) and (b)

4ll. Which of tire following equalities is/are inclurded in the Right to L,qualitlrl

a) EqLralit), before lavv b) E,qual protcction of law

c) F,qr_ral opporlr_rnities irr the publc employrnent d) All of these.

49. Prohibition o1- tralflching in hr-rrnan beu,gs and lbrcccl labour comes undr:r r,vhich of the

follou, rng flttdatretttal right?
a) Right to freeclonr b) Rrght against cxpk:itation

c) Cr-ritr-rral & Eclucational Right d) Right to equality.

50. There is no provision in the constitution fbr the irnpeachment of the.

a) Prcsident b) Vice Presrdent c) Governor d) Supreme cout-t .lttdgcs

,<,k***


